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CBM-64 Mars Buggy and Composer 
Animating Amstrad and Death Race 
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Enterprise review page 46. 
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Arcades: page 54. 
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Spraymania: page 62. 

Hero Zero: p&ge 81. 

LETTERS AND EDITORIAL: In mourning for the good old Vic-20, a ZX-81 fan wri:es 

and ihe "best" micro scores. 

NEWS: Sinclair's electric tr.cycle, Atari's XE and ST compuiers with Infinity software 

and CBM 128 details. 

FIRST BYTES: Hel.o to modems and 

hi to high-level languages. 

24 
27 
33 
35 
^ J QUEST CORNER: Hugo North and 

31 COMPUTER CLUB: Paul Bond does 

some Saving with the GLC. 

HARDWARE HITLIST: Hard-hitting (hands-on experienx of the new hardware This 

month we look at -he Opus disc drive and AA-IX mouse. 

SOFTWARE SHORTUST: From the Cast.e of Terror through the Dungeons of Ba to 

the Witch's Cauldron. Recent releases in the Gothic vein. 

his latest adventures. 45 COMPETITION: Win a Sinclair 

suprrtrike and ditch the skateboaid. 

46 ENTERPRISE 64: Lee Paddon tries out the sound chin named Dave and the video chip 

named Nick and vMe* it an Enterprise of grent pith one moment. 

50 WORDS: John Dawson Views and 

Scribes. 53 COMPETITION RESULTS: Who 

wo.l a iimlion bytes? 

54 ARCADE KINGS: Th: pinball wizards are banished. Meirion Jones trips through 

Arcadia :o see what new .dess the big games jompanies have crea:ed. 

56 
61 

ZX-fil PINBAT: Just in case you're nostalg.c for the pinball wizarcs, Colin Hogg and 

Dave Rcgers have regenerated cne in silicon. 

VIC GUNFIGHT: Gst oflf y:>ur horse and drink vour milk. The outlaws arc cut to gst you 

but don't kill any innocent bystanders. Game by James Sullivan. 

62 

67 

SPECTRUM SPRAVMANIA: Computerised spray test simulators can cheek that urti-

pest sprays kill the right thing, .'ulian Wood's game is based on this. 

CBM 64 MARS BUGGY: Vahid Azodi gets you out of your rut with a lough i idc auoss 

the Red Planet. Raster in:errupt-driven smooth scrolling. 

73 
AMSTRAD CPC-464 — CET THINGS MOVING: You can use the Amstrad's INK 

command to produce animat.on on-screen. Simon James shows you how. 

81 HERO ZERO: You are assa.led by everything from dus:bins to icecreams while collecting 

cargo. A useful disassembler is included in Jonathan Richard's game 

86 
BBC HOLDUP: Grab the tags ol swag and drag them :o the getaway car. Barry Wakelin 

adds new dimensions to the meaning of computer crime. 

88 
93 
99 
103 

AMSTRAD DEATH RACE: C J Leigh's jaywalking simulator, reveals a lot about the 

Amstrad. Add extra commands to your Bfsic lateral scrolling. 

SPECTRUM SYNSOUNDS: Tim 

Closs soothes the savage breast. 

TELSOFT: How to download our 

games from the phone. 95 
C O M M O D O R E 54 COMPOSER: Full control of .he amplitude envelope, and the pitch 

envelope. Compulsion doth in music lie, says Philip Gcward. 

TAPE TO MICRODRIVE: Blocks of madiine code from tape to Microdrive can 

overwrite part of the Microdrive Map or Channel. Colin Carruthers' solution. 

107 ZX-81 GIANT TEXT: Franf Zym's piogtam for the 16K ZX-81 and has three 

different character sizes. 

BBC SUPERFILE: B A Nay.or's 

computerised filing cabinet. 

R E S P O N S E F R A M E : 

Harwell advises readers. 

117^L TUT0R: PhiI Holliday 

continues his course. 

i nn 

123 
1 Q C THE INDEX: Your Computer's 

I u J alpliabeucal database. 

125 SOFTWARE FILE: Programs for 

all manner of home micros. 

* C A DATEBASE: Paul Bond rounds up 

I J T i 'micro happenings. 
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MATCH DAI 
SPECTRUM48k 

Ocean Software 
Ocean Housei 6 Central Street • Manchester • M2 5NS • Telephone 061 832 6633 



DALEY THOMPSON S 

SPECTRUM 48k 

COMMODORE 64 

Ocean Software is available from selected branches of: 

WOOUNORtH, WHSMITH (M^JJOESm. LASKYS,Rumbelows, COMET. 
Spectrum Shops and all good software dealers. Trade enquiries welcome. 



Aiiaction s t r a m g y g a m e s f r o m SSl-

At last here is you chaice to see bow yea shape op as a 
Geierai in a real battle! The pages of history reccrd the 
triumpis aid failures ai Eissnhtwei; Montgouerr, 
Rommel and Voi Rtndsledt battled i i Era-ope and North 
Africa. Bat with a dear thinking strategist 
life yourself in command p ahap th: 
historuns woold have had a different r * 
stocy ti write! ^ 

D i . Gold is proud to present four of i e 
best stiatecy games by Strategic 
Simulations Incorporated: 

KKIGHTS OF THE DESERT pitches the 
BiitishFoices of Montgomery acaiust the 
plight if Romm?l and his Panzer Divisions 
in the classic North Afrfcan campaign 
of 1941, 

BATTLE FOR NORMANDY comnenojs 01 
' M a y June 6th 1944 and relives the 
Allied Foros attempt to smtfh Hitler's 
Atlantic Will. 

TI6ERS ffl THE SNOW recoistricts lie 
legendary Battle of the Bulge as in 
December 1944 the Panzer Divisions of 
Van Rnndsledt try one last camMe in a 
desperate attempt to halt Eisenhower's 
advancing Billed liies. 
Wko will he the vktoi and *ho the 
vanquished? 

Only yui have the &&&&& 

anjweis! i l - l 

And if you're lookiig 

foi strategr with arcade action then 
COMBAT LEADER will test all your wits 
depth of ttongtt and reJexes in this 

toughest ol batile challenges! 

•the w c f W s N o ! w a r c a m e c o m p a n y 

V J I ATARI 
Spe:trumversioris 

avertable soon! 

LEADER 
. J ^ ^ t u 

d5k&ccssette 

FOR YOU ON U.S. GOLD 

BOOTS WHSMITH JOHN MENZIES WILDINGS WOOLWORTH 
DEALERS Foi infamaion ra bow 
to become a U.S. Gold Stockist j m m ^ v | ^ 
write to: Cent-eSoft Ltd, Udt 10, m 

rhe Partway Indistriai Ceitre, . j 
Heneage Street, Bkminghan B7-4LY. I 
Mcjhone: 02135£ 3020. : ^ L ^ I 

S T R A T E G I C SIP/HJLATIONS INC 
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A fantastic fight to the death 
within your own bloodstream... 

...Through the 
miracle of Dr Hackers 
REDUCTO-RAY you find 
yourself inside the 
body of a very sick 
hypochondriac Ybur 
only escape is to 
reassemble your 
submarine which has 
broken into eight 
pieces and 
distributed itself 
around the 
body. Not for 
the weak at 
heart! 

^mmmsL 

MICRO-SURGERY FROM 

on the48KSpectrum 

Quicksilva Mail Order, P.O. Box 6, Wimborne, Dorset BA217PY 
Telephone (0202) 891744. 

SolKtodliJlM avj.l»bJ» * 

W H s m i t h W& liWM'Mt!! WSSSBBSt r 
(carting ruluHc- tt»kn and iptcafat conip/tcr ŝwes ':-/;.> 'SW^f \ 
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L T K A K 1 T £9-45 

7h$ most powerful tdclkit yet for ZX BASIC. All the features 
you wifl ever need: AUTO insert, juU RENUMBER, block 
DELETE, CLOCK, ALARM, error trapping, break trapping. 
Eull TRACE with single-step and much much more. Makes 
ZX BASIC easy-to-use end powerful. 

£14 
An excellent assembler, cn advanced line-editor, « compre-
hensive disassembler and a superb front panel' debugger 
ell in one package. Used by many leaair^g 

rb pot 
lendir<g software houses to 

write their games. "Buy itl' 1 Adam Denning 1)84 

P A £25 
A powerful and almost full implementation of Pascal • not a 
Tiny Pcscal A valuable educational and development tool, 
programs typicclly run 40 times faster than a BASIC equivalent. 
Spectrum version includes Turtle Graphics package. " I ha\en'i 
men any other compiler thet muld matrh Hi toft's Patrol' 

180 High Stmt North 
Din«»jle. Bedi LU$ 1 AT 

lei: (OWZ) W04Z1 

\ k 

for the ZXSpectrum 
Hisoft is pleased to announce c new compiler for this popular 
and effective systems programming language. Slot a tiny-Cbut 
ar. extensive, easy-to-use implementation of the language. 
A'lows direct execunon of compiled statements. Supplied with 
Junction library. Available direct from Hisoft for £2 J, or write 
fcr further details. 

AH prices. UK delivered, relate to 48K ZX Spectrum version:. 
Our software is available for many other Z60 machine* e.g. 
Amstrad CPC 464, MSX, Memotech, SHARP MZ700, New-
Brain, CP>M etc. Plecse write for de'.alls. J 

#C(immnrinrfi-fi4. 

•Dragon 32S/64 
•Atari 400/600/800 [48K) 

*Acor« Electron 

•BBC Model/B 
•Tandy c'n (37K) 

NOW ON ZX SPECTRUM 48K 

747 Flight Simulator 
from DACC — The Simulation specialists 

• • • • EE •>•• 

| mmimmm 

• j M i i s S i 
OAc'uiil scrcen photograph <B£C version! 

UmivdlloJ tiiui unbeatable lor accuracy anc realism ihc 
DACC 747 Flight Simulator is the most successful of iis kind 
on heme computers. The only simulator which sho/vs all the 
essential fl icht nnc engine instrumentation of the Jumbo 
as they realty aie real dials ̶ and with a precise 3D view of 
the r tnway. The control and response of the 747 arc faithfully 
rcproduccd us rig genuine ocro cynamics formulae. Ctart 
options include take-off. random landirg approach, passenger 
ard fue lead selection, etc. You control t i e throttles, 
oleva:ors, 3ilorons, Hops, spcilors, landing gear, brakoe, 
reverse ihrust, etc. Joysticks are optioncl on all but Dragon 
ard Tandy versions. 

Cassette C9.95 (inc. VAT and P&P) 

Spectrum version £7.95 {inc. VAT and P&P) 
CBM 64 Diskette version f 1.95 fine VAT and P&P) 

WE DESPATCH WITHIN 48HOURS 

Order direct from: 

DACC Ltd. (Dept YC3) 
23 Waver ley Road, Hind ley. Nr. Wigan, 

Lanes. WN2 3BN. 

DON'T 
VAT 
THE 

PRESS 
There are strong reasons to believe the 
Chancellor of the Exchequer is planning to 
impose VAT on your magazine. 
Such a move would turn the clock back 130 
years ̶ the last tax on newspapers and 
journals was repealed in 1855. Since then 'No 
tax on knowledge' has been a principle 
agreed by all Governments, even in the darkest 
days of war. 
A free Press is a tax-free Press. 
No Government should be given the power to 
impose financial pressure on a Press it may 
not like. 
Tell your MP to say 'NO' to any tax on reading. 

Issued b> the Periocica Publishers Association. _ondon 
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money 

CPP 40 - 4 COLOUR 
' 0RTA8L6 
•*niNTcn/f LOTTCR 

•OR 
.180 LT 

immMmm 

reliable 
printers from 

more • i 

mic r o P 

CPA 80-103 cp; 
+ EPSON COMPATIBLE 
CPB 80 - 130 cps 
+ IBM COMPATIBLE 

rucrrt 

micro IP 

MP 165- 155 cps 
+ EPSON COMPAT BLE 
NLQ PRINTER 

ron 
Auour £329 

Even in today's high tech wor ld , for nos t of us. the wr i t ten word 
is stil l :he least expensive means of sending anc receiving informat-
ion. If you own a microcomputer the chances are that sooner or later 
later you are probably going to need d p i i n l e i . 

fflicro P - cpp4o 

A low cost 4 co our 40/80 co lumn pr in ter /p lo t ter capable of print-
ing tex t or graphics on plain paoer. The CCP4C is an ideal compan-
ion for small and portable micro's, as i t is f i t ted w i t h re-chargeable 
batteries ̶ perfect for beginners. 

micro P —SHIMV\iA CPA80 

With 100 cps qual i ty print ing, t heCPA80 probably cives more cps/ 
£ than any other pr inter available today. The CPA80 is packed w i t h 
features you woulc normal lv fhcJ on a more expensive printer. 
With an opt ional RS232 version available (even fo r the QL! this 
Epson compat ib le printer w II book up to a most any micro. 

See them at your local dealer today! 

IlliCfO P - MP165 
Looking for a m a t r k pr inter as well as a daisy wheel? Well, the 
MP165 combines all the attr ioutes of these two technologies tc 
g ve a matr ix arinter copablc of or int ing ct up to 165 ̃ps, as wel l 
as p rov id i rg crisp N?ar Letter Q j a l t y , (NLC) pr int at 75 cps. 
Features include a 2k buffer as wcl as both "r iet ion a i d t racto-
feed. as standard. Iceally suited t o most popular micro's, the 
MP165 is now available in a new RS232 QL compat ib le version. 

micro 
Peripheral/ Ud 
'THE POWER BEHIND THE PRINTED WORD' 

IWTEC UNIT 3. HASSOCKS, W O O D . 7VADC R O A D , 

BAS INGSTOKE , HANTS. E N G L A N D , R G 2 4 ONE. 

Telephone B A S I N G S T O K E (0256' 473232 (32 line;). 

Te ox: 85D6E9 M I C R OP G Facsimi c: 0 256 451570 

•Ful 12 months vvarrantv - RRPex. VAT. QL is a registeroc Trade Mark 
of Sinc la i r Ftesea'ch. 



AMSTRAD BBC CBM64 SPECTRUM MEMOTECH NASCOM ATARI 

You really can't go wrong with any Level 9 game 
as they are all brilliant" crash Micro sept 84 

: Level 9"s first amazing full-colour graphical adventure. 

a Return to Eden is the long-awaited sequel tc Level 9's top-selling Snov/ball 
W X adventure, set on the weirdest planet ever. Now it's here with 240 locations 

}j masses of puns and puzzles and with hundreds of pictures in the 
AMSTRAD, CBM 64 and Spectrum versions. 

"Whichever machine you ov/n. 
if you have the vaguest tendency 
towards adventure playing :hen 
vou must t r / one of these games 
(unfortunately you'll probably end 
up wanting to buy the lot." 

Computing lodzy. Aug 84 

"One of the best adventure games 
I have ever had the pleasure to qet , 
my hands on. I can recommend 
Dungeon Adventure without the 
slightest fear of being 
contradicted. This is a massive 
sojourn into the unknown." 

- Mcrr.opucf, Oct $-1 

"The Saga o*Erk the Vikhg .. 
a remarkable Adventure game, 
it carries all the hallmarks of a Level 
9 Adventure - problem, text display 
and size of map - with graphics of a 
stancarc I have net yet seen before, 
in an Adventure: 

- Computer & i/icieo Games. Oct 34 

"I thoroughly recommend these 
Adventures, they are excellent 
value for money. No self respecting 
Adventure-addict should be 
withoutthem. I believe Level 9 are 
producing a series of Adventures 
which should be regarded as 
classics." -Page 6. July 84 

Return to Eden 

'The Level 9 Adventures are 
/ superb ly designed and 
programmed, the content first 

\ rate, "he implementation of 
1 Colossal Cave (Adventure) is 
nothing short of brilliant; rush out 
and buy it. While you're st it. buy i 
tneir otners. too. simoiy 
smashing!" -YOUM. JuneW 

"Level 9 - arguably the producers 
of the best adventure games in the A 
UK-have done it again. Lords of 
Time s a sparkling addition :o its > 
stable nf winners" rQ 

- Acorn user, J j j y 84 r 

Level 9 Computing 

Available from the HMV Shop a id good 
computer stores everywhere, f your local 
dealer doesn't stcck Level 9advertures 
yet, use the coupon to buy them from us. 
or asK mm to contact: cenresott. 
M crodealer UK. Lightning, Leisuresoft. 
R&R, Lime Tree. PCS (SW). MCD, 
wonderbridgeetc. 

fKWI »<• h'AOVOS 
C9.9S RiC/CRVM 

I ENCLOSE A CHE0UBT0 FOR £9.95 PER 
CASSETTE OR £11.95 PER DISK 
My rame: 
My address: 

ccxossu ACVEMTuttETne cusa: 
iliili ilidne ipine. v<ill 
rooms. 

ADVEN1URE 3UEST- AnepiC 5u»fi 
joirnevOvaign UHddls Earn 
DUNGEON AOVEMURG 4: neastres to 
imaand ICC- puzzles to«>i/e. 

SN3WBAU: immense saenoe Pmon 
93mc v.:tr» o/er 70:0 lorations 
RCTURMO CDEM: VeO€tariai) 
adventure. Umstiad. COM G1 and 
f̂iTtnm VIT«I irvs na'.p W.piTiirê t 

LOfCS OF TINE: liragimtiwromji 
throuDh WDrtd Hirtorv 

ERKTHC VIVIJC: Rjrruivcarre forBRC 
CBM 63 ;nd Spectrum only All wl*n 

p ttures 

My micro is 
(one of those listed below with at least 
32K). send coupon to: 

LEVEL 9 COMPUTING 
Dept Y .22£ Hughcndcn Road 
High wvcombe, Bucks. HP13 SPG 
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7 busy characters, 10 lost chords, 12 hours, 48 Traffic Wardens, 
95 London Tube Stations, 126,720 square feet of London, 
7 million Londoners943 action filled screens• 

PAUL MCCARTNEY'S 

Argus Press 
Software Group 



TAKE A TEST 
FROM THE 

RANGE 
now you have got your home computer, you're read/ to talk 
to Cumana- the best name in memory. Already a market 

leader :hroughout Europe for their range of disc drives, 
Cumara now have othe' products on offer, all :o the 

same exacting standards that have mace the r 
disc drives the number one choice in the 

home and in education. 

The Touch Pad 
The Touch Pad is a low-cost graphic 
plotting aid for the BBC micro. This 

comoact cisplay cursor moving cevice 
simplifies orogramming with the touch of the 

stylus. 

The product comes complete with an i Tstruction 
booklet, basic software, stylus and connecting cable. 
Its uses are in graphics, computer aided design, 

education and games. 

I 
1 

£69.95 
inc udinq VAT. 

Cumana have spent years on 
research, development and marketing 
c range of d'ives second to none. 
Their drives are compatible with BBC. 
Spectrum, Dragon, Oric, Tandy 
Models I, III and 4 and Video Genie. 
They are ful y guaranteed for 12 
months and approved for electrical 

safety by Ihe D.M.E.E. anc are 
extensively used in GLC and LEA 
establishments. Cumana were the 
first independent d sc drive supp ier 
and are now Europe's market leader. 
Their products have been proven in 
the schools, universities and homes 
throughout Eurcpe. Let us drive you in 
the right direction, send now for 
further details of the Cumana range, 
or see them at our distributors and at 
selected branches of W.H. Smith. 
Lasky's, Greens, Currys, and 
Spectrum UK. 



DRIV 

The result was a top quality dis<ette, 
comp ete with a plastic protective 
case lor the ten-pack (they are also 
sold in two-packs!) :ogetherwith 
index stickers. 

Cumana diskettes are available now 
in both 5VA inch and inch as 
single or double-sided, 40 or 80 track, 
from your local computer dealer. Don't 
trust it to chance, go for the best narre 
on record. 

Diskettes 
Only when Cumana found a double 

. density diskette up to the r stringent 
quality control requirements, and at a 
oricc :hat rrade sense to The erd user, 
were Cumana ready to put their name 
to it. 

Cumana Limited, Pines Trading Estate. 
Boad Slreet. Guildford, Surrey. 3U3 3BH 
Telephore: 0483 503121 

All Prices Inclusive of VAT 
All 80 Track 5'A "Drives are 
Switchable to 40 Track Mode 

The Acorn Electron Computer 
A microcomputer wilh a proven track record. Using 
BBC Basic, the Electron was deve oped out ol the 
Miuo lhal has been chosen for over 80% of schools 
par.icioaling in the Government s current Micros In 
Schools project I* connects intc almost any TV set 
anc cassette player and is supplied with a 
comprehensive Use' Guice whbh runs through, in 
a simple to follow manrer, the basic principles of 
programming. A wide range of software s available, 
including games, 
educational packages 
anc home 
accounts. 

4 
Cumana price 
£199.00 o* • i p^Si 
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Ourrana BBC Microcomputer compatible dis< drives: 
rotai price list. 
Ourrana diskdrivss supplisd vsilh formatlir>ydiskedla. 
drive cornecling cable anc Oilman? user gude. 
Independent OOWM supply, mains lead end noulrfed 
j l u y iiu-l'-KjeU. 

0S1M) <13 Track single sided (1D0K) £159.95 
OS200D40 Tackdoufcte sded(200K) £203.95 
CS200 80 Track cnglocidod (COOK CI 02.05 
0S400 80 Track double Sided (400K) £219.95 
0D200 2X 4C Track single SideJ (2C0K) £284,95 
n0400D? x 40 T«ck dmihJo nifari (dOOK) E381.95 
0D400/S 2 x 80 Track singe sided <<00K) £359.95 
00800,'S 2 x 30 Tiack double sided ;000K) £414.95 

Ourrariadiskdrives with independent pownr -supply. 
Tiairs lead and plug. Exclcdinc oth«r accessories. 
OSlOOE -10 Track 3ingb sided (100K) £149.95 
OS2DOED -10Track dcwblesidcd <200K> £192.95 
0S230E80Tracksinge sided J200K) £18055 
•JS430E 80 Trackdoubto sided(40CK) £208.95 

Ourranadiskdrives supplied with formattingdiskette 
and Ourrana user guice Powei supply ttkon Irorn 
3BC Microcomputer, with l»ad supplied. 
0SX100D40Tiac< single siduc (100K) £119.95 
3SX200D40Tra<^dOJbtesided(200K) £165.95 
OSX20080 Track singe sided ¦200K) £159.95 
0SX400 80 Track Double sidod (400K) £189.95 
IYC INCH oraves 
0SX35140 Track singe Sided (100K) £139.95 
0SX354G0 TrackdouWo sided (40CK) £199.95 
20X3522 x <0 Track single Sidod (200K) £256.95 
00X3582 x 60 Double sided (tOOK) £383.95 
The 'X' r.wgc takes its powur tram your mscrocomputcr, 

0S3S1 40 Track s nolOSided (130K> £169.95 
0S364 80 Trjjck double sided (400K) £229.95 
00352 Oual 40 Track singls siced (200K) £299.95 
003S8 Dual 80 Track doutio sided <800<) £429.95 
irve'CJS range ccmcsctHriplot:? wilh po.vcr suppfy. 

DISTRIBUTORS/RETAIL 
Available from the following retail cutlets: 
i/V.H.Smith, John Lewis Partne'Ship, 
3 reeds I eisure. I askys. Spectrun UK. 

Area d is t r ibutors: 
Addons Ltd. (Southampton- 0703 34775/6, 
Audio & Computer (Jenre (Jersey) 
05G4-74000, Eltec (Bradford) 
0274-722512. South Wa es 
Peripherals 0633-841760, HCCS 
Associates (Gateshead) 
0622-621924 H ighSymons 
[Dcurnemouth) 0202-26535. 
J. S. Simnett Computers (South 
_ondon) 01-541 1495, Kingdom 
Dc3ign (Belfast) 0232-C43720, 
Jghtning iHarrow) 01-969 5255, 
Microaye Distribution (North London) 
01-205 7688, Microv.orld (Edinburgh) 
031-228 1111, Nat onal Micro Centre 
IStockporl) 061-4298080, Silicone 
express (Leicestershire) 0533371917 
Thcmpsor Cook (Birmingham; 
021-328 3895. 
- National Dealer Network 

Disk interface now availaole 
for the Acorn Electron, details from Cumara. 



Ask an expert why 
the Electron's the best 

micro in its class. 
Most schoolchildren will toll you that one computer 

prevails in British classrooms today. Acorn's BBC Micro. 

With <i hintof pride, they'll also tell you that they've 

Fluent in the computer language which Acorn developed 

for the BBC Micro. It s called BBC Bade. 

And if vou ask their advice 011 choosing a home 

computer for around £200, they're likely to tell vou that 

there's really onlv one sensible choice. 

The £199 Acorn Electron. 

Like its £399 slablcmaic. but unlike anv other micro, 

the Electronspealcs BBC Basic. Which meansthat children 

can easily carry on with their computer studies at home. 

And their parents can quickly 

start catching up, because BBC 

Basic is such a simple language 

to learn. 

However, language isn't the only thi ng which makes 

the Electron outstanding among every other micro in its 

price range. 
A powerful choice. 

The Electron is a 64k microcomputer which has 

32K uf RAM, combined with another 32K ROM. 

This simply means that it has more powerthan most 

people ever need From u horne computer. 

Nevertheless, it has been designed to help you make 

the fullest use of its power. 

For example, its graphics' 

ution of any home computer bar none. 

This is because Acorn specially designed 

chip that cont rols the graphics. And it's among the 

most advanced chips of its kind. 

Indeed, it delivers twice 

as many characters across the 

screen as the Electron's nearest 

rival. 

It expands- into a system. 

With the Electron, even total 

newcomers have been surprised at 

how quickly they can find their way 

i n to the com pi ex wo rid of com p 11t i ng. 

Where many computers have 

keyboards which arc confusing and 

clumsy to operate, it has a keyboard 

just, like an ordinary electric 

typewriter's. 

A nd for i ssu i ng mai n com-

mands, there are single entry keys. 

Instead of literally spelling out the 

command, letter by letter, you just push the 

relevant key and it's issued. 

There's also a built-in loudspeaker which 

gives high quality sound. 

And what isperhapsmosl exciting 

is that the Electron has the capacity to 

grow with your knowledge and 

ambition. 

With Acorns Plus 1 expansion 

module, ii can link up with a printer, joy-

sticks and fast-load cartridge software 

including View and Viewsheet word pro-

cessing and spread sheet, programs. 



With the Plus 3 module, which 

will soon be available, you'll have a 

disc drive system and will be able 

to enjoy all the speed and conven-

ience of 3.5 inch discs. 

But let's not gel carried away 

too quicldy. You can start using and 

enjoying your Electron as soon as 

you get it home. 

All you need is your tele-

vision set and u casscttc rccordcr. 

And when its given yon 

• • • • B H B E S t some new7 ideas about home 

accounting, it will challenge you 

^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ to a few games and even spend a 

lew seconds d o i n g y o u r w h o l e 

^ i l l E m i l y ' s h i o r h y t h m s l o r y ou . 

, . B u t remember although it 

nolds IS programs, the cassctte will 

^ , only give you a glimpse of the 

Electron's full potential. 

Because the potential is as 

infinite as your own imagination. 

Mo shortage of software. 

Although the Electron is 

mum ; still a relative ncwcomer to 

"M! " p the market, the range of software 

available for it is considerable. 

Besides plenty ofg&mes, there are many edu-

cational programs lor clii Idren of all ages. from playschool 

to A Level 

There's a great deal to keep adults occupied, too. 

From money management to helpful domestic 

programs,even a range of foreign l a nguage^ ^ i®^ ^ ^ 

programs, teaching the basics of 

French,German, Italian and 

Spanish. 

And of eon rse, wi t 

its simplicity and 

flexibility, the j B K K m , 

F.lcctron con <1 

soon be ks* - ' \ x . ' ' vr' 

.•aness m i c ro . 

Dome home computers 

respond pretty slowly to your WiMrffwflgggSS^Wg 

commands. After you've aiiiiiiiiiiia 
pressed t he keys, they leave J_.. --"""'Hp 

you twiddling your 

thumbs for more than a men1 few 

. , seconds. 

The plodders, how-

ever, are a very I0112 way 

behind the Electron. 

In fact, on processing 

• speed,a recent 

• • • U M I I I M I I M M I I I I I H I I I I M \ T C S L 

^ survey ••-'-• : : -.- -.- .1..- , . 

ttie l i J ec t ron u p w i t h s u c h H i gh I l i c r s a s U i e ln iv i nanciuie 
A p p l e 111. B o t h arc m a c h i n e s w h i c h cost wel l over £ . . 0 0 0 . 

It's an astonishing accolade when the Electron makes 

no greater claim than to be a micro which is designed to 

become part of the family. 

processing programs created and written by none otr 

than yourself. J 

You can find the Acorn Flection with its lull 

complement of accessories and software at local Acorn 

dealers and major high st reet stores. 

For the address of your nearest supplier, 

ring 0933 79300. 

With your Electron, vou'll receive a free intro-

duetory cassette. 

It will give you a taste of the exceptional colour 

graphics. It will show you how the Electron can play 

notate music. The Acorn Electron 



"ALIEN 8" recommended retail price £9.95 inc VAT 
Available from W.H.SMITHS, BOOTS, J.MENZIES, WOOLWORTHS 

and all good software retail outlets. Also available from 
ULTIMATE PLAY THE GAME, The Green, Ashby-de la-Zouch, Leicestershire LE6 5JU 

(PSfP included) Tel: 0530 411485 

-



48K SINCLAIR ZX SPECTRUM 48K SINCLAIR ZX SPECTRUM 



The artifact is just too tempting. 
Sure, no one has ever returned 
with it but they didn't have your 
brains and courage. 
This treasure is worth any risk. 
An artifact containing the total 
history and knowledge of a lost, 
forgotten civilization! Just think 
what that could do for your career, 
for the university museum, and for 
your batik balance I 
Of course, there is the small matter 
of finding it. The perils en route are 
sure to be the most fiendishly 
clever traps and puzzles you've 
ever faced. Vou II need all your skill 
and daring just to survive. 
Then there's the ancient c u r s e . . . 
but what the heck; if it were easy, 
it wouldn't interest you. 
Dr. Jones-would it? 

Telephone: 021-359^3020. ^ ^ ^ ^ ^ 
^ MNCIANA JONES ItflHF. LOS" KINGDOM, gam» eleneiv.s and character names 8i*J llktnesies ire tradenarte of Luctsflln Itc. U$3d by Mlndscipo. Inc., Authorised User. 

1984 Lucatfllrr Ltd andMindsctpe. he: All Rights Reserved. 



AVAILABLE AT YOUR LOCAL 

* COMPATIBLE with most populut micros. The Uurulutd 
module can be connected to virtually any computer via our 
large range of interface cables. 

REMEMBER!.,. //yot chan(i<\ your computer, you only need 
to cfange tht interface cabie! 

PLEASE STATE INTERFACE IJiAD REQUIRED 

GROUNPfPsURvrVALjN AM?-

AZTECSOFTWARE LIMITED, 17A STATION ROAD, MIRFIELD. WEST YORKSHIRE. TELEPHONE (0924) 492826 

STORE 

* UNLIMITED VOCABULARY 
* OLEAR AUDIBLE SPEECH 
* COMPACT, STURDY & BUILT TC LAST 
* USER FRIENDLY 
* COMPREHENSIVE MANUAL INCLUDED 
* SELF CONTAINED SPEAKER 
* FULLY GUARANTEED FOR ONE YEAR 
* PO WERED FROM HOST COMPUTER 

* VERSATILE'. • the standard SPEAKEASY module can be 
pregremmed to speak in any language, for example ENGLISH, 
GERM All NORWEGIAN etc THE SCOPE OF THIS PROD-
UCT JS ONL Y LIMITED B Y YOUR IMAGINA TION! 

*C3M 64 *J3BC *AMSTRAD 
CPC464 

VIC 20 *OMCYATMOS *MSX 
RANGE 

"C3M PLUS 4 *CHM <G +CDM 116 
* DRAGON 32/64 *MZMOTI',CH 

500/M2 
*SiiARP 

m 700 

JUST 
£ 2 9 . 9 5 

INTERFACE CABLES CL'RRENTL Y A VAILABLB 





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

They seem equal. Until you look at 
the seams. 

That's where equality ends. 

Most companies seal their discs with a 
spot here, a spot there. Leaving most of 
each scam not sealed at all. 

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

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

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

So much for rhcir seam. Ours are 
different. 

THE SLOPPY FLOPPY: 
Sealed with a spot here, 
a spot there. Leaving 
unsealed seam; ^ ^ k 
everywhere. 

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

Solid-Seam Bonding seals shur every inch 
of even' scam of even' Memorcx*f loppy disc. 
Ti2;ht as £ drum. That makes the Memorcx 

floppy srifrer. Stronger. Ar.d your data safer. 

To rcsis: bulging, warping, puckering, 
or opening up. 

MEMOREX SOLID-SEAM BONDING: 
Ever)' inch o f even' seam 
is sealed shut. T igh t 
as a d r am 

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

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

Solid-Seam Bonding is jus: one example 
o f the extra care that goes into every 
Mcmorex floppy disc. Be it 8'' 5*4" or the 
new 3 W Extra care that lets us guarantee 
every Meir.orex disc ro he 100% error-free. 

The next rime youVe buying a floppy 
disc or a few hundred of them—just 
remember this: 

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

Mernorex quality computer media 
products, including computer 
tape, call Mcmorex U.K. Ltd. 
96-104Church Street, 
Staines, Middlesex. 

Tel: 078451488 

W©more< ic a registered .rademark 
o< Memcrex Corpora-ion. 
'1964 Memorex Corporation 
Ji Riirrrn ghs Company 

Your Da:a. When it matters, make it Memorex!" 

MEMOREX 



VOUR LETTERS 
EPITAPH FOR ONE OF THE BEST 

As a onc-tims owner of the V.c-20,1 fcl\ that I could not let this 

f ] Grandaddy ofcomputers be pu: to res: without, at least, a brief 

eulogy. 

Since the Vic-20 W3S brought onto the market, a lot lias changed 

in the world o f computers Tts inrted graphical and musical 

capabilities plus its minute memory did not give it much o f a chance 

against today's 64X hi-res maestros. 

Kveft so, the early cays ol Vic-computing will always be, lor me, 

the "goc-d old cays". These were the days when you struggled IO fi: 

a lot o f program into a tiny bit of memory — ii thing thst every 

computer-programmer ought to have to dc. The mega-memories of 

today's 64K elephants arc asking for sloppy and wasteful 

programming; 

I will never forget the hours 1 spent typing the latest Basic pro-

gram from the pages of Your Computer, because :hcre vus nothing 

else available. Does anyone do this today? Ba:k in the cays o f Vic, 

you spent rights poring over hand-assembled machine code. Com-

pilers were things you dreamt of af:er your trusiy Vic-20 had 

crashed for the fifth time. 

Don't get me wiong, the computers of today ate a lot bet:cr :han 

the Vic-20 but, somehow, all the fun lias gone out of computng. as I 

knew it. 

The computers of today and their owners have a lot to thank the 

Vic for. I am suretha'. the passing of this Model T of the ccmpute; 

world will squeeze a tear or :wo frcm the -iyee of many a ccmputc-

enthusiast. 

Matiltezt I.cngkam, 
Wesi Gzrtmitx. 

can define envelopes- pitches and the 

noise level, but the/ ate missing a 

function which sound generators need 

to ha\e to he called asynih: trie ability 

to change th; tinbie or amou.1t of 

harmonic* — many harmrmics = 

shirp sound, lew harmonics = sort 

scund. It's usualy :i low-, high- cr 

bandpass filter th.n'6 usc:l to du this. 

I'm saying :his to ovarii people wlio 

are looking for a synth front miking 

the mistake ot buying what they :hink 

is a computer-bscd synthesiser, but 

which actual.y i> a computer-based 

stund generator — I've r.carly done it 

myself: 3dver:isets fault! 

As far as I xno.v the o-ily macniius 

which have a built-in synth are these: 

Yamaha CX5, Commodore 64 and 

E.itcrDrisi. 

Johnny Brink., 

F.ls.nori, 

Denriarh. 

TELSOFT WORKS! 

GREAT SCORES! 
/trart with the flatteiy they said 

j so . . . I avidly read your maga-

zine each month among many other 

computer magazines and I rertainly 

put it in the frst wo and 1 will leave 

you and the readers to guess what the 

other itle is. 

1 read with scorn the vast scores 

cUimed by computei games:er$. the 

rhouF.:ndr„ hundred rhcur.ar.dr. and 

ev:n millions look puny when viewed 

against the magnificent, astounding 

30, mighty, siaic of :hc an 

achievements thai 1 have obtained. 

Just rend this list and listen tc the 

gasps of wonder from the readers . . . 

In Raid over Moscow I have des-

troyed 10,234 stealth bombers ard all 

of tlusc inside tie hanger which I 

have rot managed to get out of yd. In 

Zsxxun 2S,316 jets have- Hit the wall 

thu scrol s toward you at he. very 

start — I simoly cannot find the first 

opening c»'en. On a f.igh simulator I 

have crashed 40,000 times at Gatwick 

and in Solo Flight 1 actually crashed 

my CBM-()4 by going as high a> 

pcssifcle and then diving into Kansas 

at full speed. 

Oa Might 737I eannot even lind the 

damn runway and waulei aimlessly 

about al. over the Aiming airfield until 

1 go off the edge. In Blue Max for 

some strange reason if you pull back 

•in tlic s ick you crash forward and by 

-evasin^ the joystick I can mw hit 

•he iree it the er.d of the runway every 

inu. /V the P.oyd Birkdale golf I 

went round in 18,000 sirokes over par 

and in International Football I lost 42 

to the comp iter nt level one. 

I rould go on for ever but I don't 

wanr to make other reades ccspon-

dent about .hell own arhievenxnts. I 

ust mention thzt in the Honbit I have 

had 11,000 attempts tc get the sit all 

door op:-n in the very first scene and 

alwjys end up jumping in the sn ail 

chest which is dways empty. Why do 

•hey make these games so easy??? 

R. ORHNDMIY 
Seavixo, 

Isle of Wight. 

NOT A SYNTH 

/

n many ariclcs and sdverrs the 

sound laci ities o.i many com-

puters are s.ud to be the same ss thnse 

found on synthesisers. This is not the 

case. In fact, on most computers vou 

/
have just tr.ed two pro-

grams, Darts and DataCalc, since 

keyin? .n Telsoft on Thursday 

evening. Both came over wdl — very 

few tad blocks rnd I'm very pleased 

with the results. Micro-net is -lisiK-

trous — I cannot get it to download 

with anything above a five per cent 

chance of r.ucccw. 

I have a Universal Modem Acapter 

which his enabled me to scccss 

Micromei ard Vjcvfax in the past. 

Ln fortunately, hey have dropped 

7.X-81 software altogether. The 

problem win keyii.g ia your lorg 

mach ne-<ode programs is that it is ?ll 

too possiole :o get them wrong. The 

checksum is no .nroof againu gettirg 

values in the wrong sequence or 

overwriting another area of memory. 

If you ignore the imricacks of 4C 

column display shifting etc to 

accommodate Prestel on a ZX-81 then 

your c.ass of cownloader is ideal. 

Anyway — you may be inteiested tc 

know that Telsoft is fine on B3C It in 

Cheshire via an acous:ic modem. 

Ray Pearson, 
NorthxjiJi, 

Cheshire. 

AMSTRAD DATA 

/
would like to dear up a few points 

about the Armtrud CPC-464. foi-

loving information given in the 

January issue: 

B Pages 145-I4H: The Sprites ailicle 

implies the 464 won't scroll iti 

windows. It will scroll, both up and 

down, any ot its text windows. The 

general form of the required rode is: 

DOWN Locate n,l,l:print n. "cursor 

up" 

UF Locate n,l.m:print n. "Cursor 

down" 
wrere n is the channel (window) 
number and m is the lumber of rows 
in thai window. 

If die whole-screen scrolling is 
required, the window 0 has nor cieen 
altered from its start-up deflniuon, 
then the following is 3ll that is needed: 
DOWN Locate I.I: print "Cursor 

Up" - or 2 "{Ctrl) £<Ctrl) K" 
UK Locotc 1,2b: Print "Utrso-

Dcwn". Obviously' this tech-
nique does d srupt the 
cu-sor position. 

• Page 161: Symbol after 127 would 

allow redefinition of characters 

127-255, rot 128-255. 

• Page 173: ' "he circle-drawing 

routine given in orogrftiti 2 lakes an 

unacceptably slow 12 seccnds to draw 

otii circle Tie following tikes less 

than seconds, and if Step 2 is 

Tabic 1. 
(CHRS) 

H L N U I O N CHARACTER KFCYTJOAHL) JOYSTICK 

Beep (Bell) 7 CTRL G 
c s n LEFT 8 CTRL H LEFT 
CSR RIGHT 9 CTRL I RIGHT 
CSR DOWN 10 CTRL J DOWN 
CSR UP 11 CTRL K UP 
CLEAR 12 CTRL L 
W N DOW 
RVS 24 CTRL X 
CSR -10VIE 30 CTRLE 

ZX-81 MICROS DESERVE BETTER 
^Thc survey conducted by Shnrpey among Open T'nive-rsiry 

/ students, November 1984, Your Computer may have surprised 

a few people. The position o f the BBC £ and Spectrum as the most 

ownec -micros was 10 he expected, but the rhird place' obtaired by 

the ZX-8 ought to — rhough I very much doubt it will — make a 

few publishers and juvrwan- manufacti rprs think again about so 

readily ignoring this pioneer of home computing. 

That the machine is outdated I do n^t deny, t u t ".his is surely 

offset oy the extremely tow price £t which it :s nnwselhng. vS'oUware 

and hooks for the ZX-81 have become extremely rare, while 

publishers of computer magazines se.ern to have forgotit*n hat it 

ever existed. 

There are, o f coutse, some exceptions. MoSt notable are Software 

Farm, who are producing probably the best games ever seen on the 

ZX-81 and Your Computer whose listings are, in the main, superior 

to mrv<t cmtvnrrrial programs S'j T appeal to publishers of books 

and software for the ZX-81. Please continue to publish, end please 

let us know that you arc continuing to do so via advertisements. 

S.IK Kuliszczuky 

Lythmn, Iwioish'.re. 
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usened ifici the For i% = . ro 4->. m 
acceptable circle is prnrhirrH i i ji ct 
IV2 seconds. 

10 MODE 1 :CI.S : tVo = 1CO : >:% = 
320 : y% = 200: DFG: ORIG N 
x%. y% 

20 FOR % = 1 to 45 : a*/r = r% 
• COS (¦V0); b°/< = r% ' SIN 
( i% ) : PLOT a%,D% : PLOT -
a%,b% : PLOT a% - 1>% 
PLOT a% - b% : P.OT b0/., 
al/o : PLOT - bVo. a% : PLOT 
b%. a'/o, PLOT - b% a% 
NEXT 

• Table 1 will help new users track 

curscr up/dawn control Chrractcrs as 

the manual i> not particularly helpful 

OR this rr.atter. They can all BE used in 

the same style as C3M's cursor 

symbols: 
• The 464 manual fails to give in 

example of how to print i multicolour 

character The lollovinj; will print a 

vane glass, and characters high ard 

outlined in blacr; on a white back-

ground, iillcc with red wine, standing 

O:J a blue mat. 
10 MODF 1 • INK fl ?fi • INK 1,0 • INK 

2.6 : INK 3.14 : PA3EF 0 : 
BORDER 0 CLS 

20 SYMBOL al-.er 200 
30 SYMBOL200.0,3.254,130.130, 

130.130,63 
40 SYMBOL 201.40.1616.16.50.124 
50 SYMBOL 202.0,3,0,0,0,'24. 

124,56 
60 SYMBOL 203.16 
/0 SYMBOL 204,0,0,0,0.0,0.254 
30 glass S = CHRS (200) + " 
90 wine $ = CHRS (202) + " 
1UO MatS = UHHSt204) 
110 PRINT CHRS (22) -t CHRS(1): 

REM turns on transparent moce 
120 FOR x% = I to 3? STEP 4 : 

FOR yn/c = 1 to 21. STEP 4 
130 LOCATE x»/o,y% : PEN 1 : 

PRINT gla»s$ ' • " PEN 2. 
PRINT WINE S " : PEN 3 : 
PRINT mat $ : NEXT : NEXT 

140 PRINT CHRS <22) 1 CHR$(0>: 
REM reset to normal mode 

150 PEN 1 
• I'rnillv, new uacr» will Find useful 

the use f>f Ctrl and CSR keys to 

jump from o.ie end to the ether o f a 

lung line j f Basic during editing. Also 

not mentioned directly in the manu.il 

is the possibility of rc-exocutmg a 

simpl; Hasic instruc:ion in a similar 

way ID the C B M computers 

Cursor up ro th; line required, 

"wipe" across it wilh the copy key, 

over-typing any changes on the way, 

and prrs« F.rtor Thf» mmroanr will 

be obeyed, without rhe need for re-

typing it. or Copying it to a fresJi 

sirccn line. 
f Mt rfiv., 

Crawley, 
Wen Sv.sstyr. 

CORRECTIONS 
There is an error in the hex lender for 
the Spcctruni gan.e, Spaw Evcdcrs, in 
'he January usue, HIT < 0 ai the. nil 
}f hue ID sxoulc' be deleted and re-
imened a Sine 55 

Hcjorc typing >1 tie hex leader in 
Jz/nmry's Dragon p-ogre.ni, Rewrfi, 
you teed to reiienk spar /tit the ntaeiine 
code by lypinj PCLHAR S. 

Mw machine code was ;ivcr them l.< 
necessary in the listing for CUM 04 
Tiradians in Jantar1. When the iu.t 
loader asks, yon to input tie start 
position, enter 3760 and ig-iore the eode 
from m.O t/t 

EDITORIAL 
PRICE WAR ~ HUH! What is it good for? Absolutely 

nothing That's what vlie ccinputer manufacturers 

would have us believe, but when did the .public 

ever lose out from cut-throat competition :n the 

micro industry? 

The last major price battles were fought 111 1983 

when Sinclair sparked a new couftici by pulling the 

Spectrum down to £130 and £100 from its original 

£175 and £125. Cominocorc answered swiftly with 

Vic-20 cuts and the whole campaign hsd fizzled out 

by that Christmas. 

The result? — a let of satisfied new customers 

and a body cou^t o f computer manufacturers 

featuring big names like Texas Instruments and 

Mattel, anc several smaller on3s such as Grundy 

and Jupiter Cantab. 

All the sign? arc righ'i fin a new round of CUtS 

this year, but this time Atari is the company 

leading the dowr.ward price charge That may 

seem ironic — Atari was another of the once-

powerful to fall victim :n the 1983 wars. It lost 

$180 million in the last ihicc u-vmlhs .>f 1983, and 

those financial wounds lay directly behind its sale 

tc Ja:k Tramiel ir. the spring cf last year. 

Atari had hoped th&t the X L range of computers 

would lead to a return to better fortunes. In 1933 

few would, have expected thai the £250 top-Cf-the-

range 800XL would bccome Christmas 1984's 

bargain at £130 — and how - here it talk o f another 

cut to take :he 800XL below £100. 

Alone, that would hardly be enough to spill 

cheaper cornpucu ft i -cvci/one. But ir .s one Of 

several movements which could add up to 

important changes in pricing this year. 

How wel. computers sold at Christmas is tne 

first key. Although the cnd%>f-ycar boom couldn't 

be described as disastrous for companies like 

Sinclair; Cammodore and Amstrsd, it did. arrive 

very late with all the activity concen.ratcd in the 

test couple o f weeks before the 25rh. 

That has resulted in larger warehouse stocks of 

unsold machines than expected. 

Japanese dreams of an MSXmas failed to become 

reality, bit first by a lack of interest and then by ihe 

weak pound. Toshiba has already dropped its 

HX-10 to under £200 and the other M S X makers 

will be forced to follow suit to get (heir over-priccd 

machines mov i ng . 
Even though Sinckir can outsell his competitors 

with the Spectrum even at its current price, he is 

well placed to mcke cuts if he has tc. The profit 

margins in the Spectrum's prices ire large enough 

for him to move then, down a long way even i f tnis 

time it isn't Sinclair who starts the war. The low 

chip count ir. Commodore machitu's will also 

permit them to rejig prices if they want to initiate 

the moves o get the marke: moving again. 

It is 3n open secret that following the Electron 

principle Acorn is re-engineering the BBG Micro 

to reduce production costs and irrreas<* mrrgins 

That in turn could allow for price cuts. Late-:omer 

Hnterprise might also be obliged to look at a new 

price structure. 

The final factor that hints at lower-cost 

computing is the number of new oompur?.rs in the 

pipeline. Commodore as well as Atari have 

unveiled their latest products — see :his month's 

news pages — and the Atari cuts already mentioned 

are clearly in preparaticn for the new machines. 

Commodore tr.ay also reposition thr computers in 

its existing range by dropping prices and possibly 

machines. 

How to write for Your Computer 
We called this magazine /our Computer precisely because we welcome you' 
views, lips and hints and even your criticism of machines a rd software in general. 
If you wou (i like to see your name in print, whether on a Software File program o-
a full-blooded article, here is now to go about it. Idea ly, all articles should be 
typec double-spaced on one side only of uniform sheets of paper. If listings can 
oe dumped directly from a printer ̶ you can always use a friend's or user group's 

this minimises the risk of errcr. In a perfect wor ld a cassette wculd 
accompany the ar.icle. That considerably speeds up the checking process Not 
only do you get to air you' own discoveries and opinions, but we will even pay 
you for the privilege. We pay £35 per published page - that's as it appears in the-

magazine and includes illustrations. 
Why not give it a try? You have nothing to lose but your postage. 
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NEWS 

Knight on a white recharger 
saves British tricycle industry 

S I W R AIR'.S £»RN PT P R T I U R V P . M I C I P IS 

more of a toy than the "iccal solution 

for nil typ:s of local journey" which 

the br ochure claims j l lhjugh undci 

current regulations anyone over 1-1 

cau drive ihe C5 electric tricycle on 

The read wlrhour Insurance, tax 01 

crish helmet. 

The C5 locks a little like a small 

boosleigh and going down the snow 

covered slopes of Alexandre P; lacc 

where it was launched it sometime; 

performed like on;. However the 25C 

Watt clectric motor which drives one 

of the back who e It proved tncopabU-

of powering the C5 up even the 

gentlest slopes wihtcut using pedal 

puwci. The liiiytlc :>uuu .Mciia 

nuking a plaint.ve "P:cp, Peep' 

noise signalling that the engineJiac 

overheated. 

On the flat track inside the 

Alexander Pavilion the C5 shewer 

how much fu.i a lightweight electric 

vehicle can be in a comrollec 

i»nuironmmr T i e rhr?p gnHing 

principles of the Sinclair Vehicle 

Project as outlined by Managing 

Director Barry Wills arc lightweight 

materials, good aerodynamics anc 

traditional btuery technology with 

an unconventional approach to 

design going back to first principles 

ra'her than adapting existing 

ve.iicles. "We don't take a standard 

car, van or bus" says Barry "and rip 

out the engine to replace it with 

batteries and electric motor." 

The C5 is compromised by the 

need to snook in unccr the quaintly 

named Electrically Assisted Fedal 

Cycle Regulations 1983. This lays 

down a malximum power o f 250 

Watts for the engone which gives the 

C5 a top speed of 5 mph on the 

level le;s than most cyclists would 

manage. 

With nxur Ifsul acid buttery on 

board the tricycle has a range of 20 

miles b:lbtv it needs iccharging but 

it can .any a spate balteiy \vhieh 

doubles its range without excced.ng 

the 60 Kilogram weight layed down 

in the regulations. 

Although the C5 is built by 

T R A M I E I . W A N T S more bl-wd so the 

price of the 800XL is to be forced 

down jet again to £99 a; part cf a 

worldwide price war, and meanwhile 

in Las Vegas Atari's combative chair-

man showed the new Atari XE and 

S T ranges, out lined in Your Computer 

January, for the first time. 

The XE is what Atari is calling the 

8-bit range duvcloprd from the 

800XL. The standard revamped 

800XL will cost SI 20 in the United 

States with the 65 X E M music ver-

sion incorporating a synthesiser at 

$160 and tie 128k 1:0 XE at $200. 

The more expensive 65 XF.P portsblc 

incorporates a 5 inch monorhrcme 

screen and 3.5 inch disc d ive 

What really impressed visitors ro 

the Atari stard at the Las Vegas 

Consumer Electronics Show was the 

sofiwar* dpmrnctiat<»i1 on the new 

machines especially a package 

called Infinity which incorporates 

windows, a friendly Help f.mction 

and integrated spreadsheets, word 

processor and iclaaonal database. 

Atari's raw Q L bashers based on 

the 68C00 will start at 5500 vith the 

130ST whiih l as 128K, rr.ous;, ions 

and all which begins o sound more 

like a Macintosh than a Sinclair, and 

Hoover it Mcrthyr Tydfil in South 

Wales Sir Clive cast doubts on 

rumours that r is pcweied by a 

moiui tint wuuld be mute a. ho.lie :u 

a doniesiic appliance. Me admitted 

that the company in Italy which 

builds :he engine "does make 

washing machine motors "but added 

mysteriously thar it "i lso makes 

torpedo motors". 

Be that as it may a periscope would 

be hut.dy if you intended di ivlng the 

CA on bu«y roads since your head is 

only a: bonnet level. The steering is 

controlled by a crossbar unccr your 

thighs. 

Tramiei stares into infinity as 
X13 and 5T rangers see the light 

goes up :o $300 lor the half-megabyte ' LIK is saying nothing yet about when 

520ST. Also scheduled are low oriczd [ \v: can ezpcct to set these machines 

250K, and 500K drives with a 10 this side of the Atlantic or what the 

Megabyte hurd disc con ing too. Atari \ prices will be. 
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mm 
mmsm 
TOP 20 
Game Company Machine 

(MAICAUlf em*? SfWCjlurr 
SI Booty FirtDird Speclrurr 
•eni f . f t Lfe Ufi Sold CBM 64 
•Co i r bat Dureii Spec.-* urn 
Lynx 

• Daley Onmn Sper.'rorn 
Thompoort 
DecaJhlen 

• Elite Acornsoft LBC 
•Suraka Domnrk G6W64 
• -all Guy Elite Spectrum 
• 3hoat- Actwisifn CBM 64 

:>usterc 
• Havoc Dyaivision CBM 64 
•Hunchback 

1 
Ocean CBM 64 

• <nlghl Lore Ultimate Spectrum 

• Lords: ol Beyond Spectrum 
Mldilfihl 

• >yjaf»tsiran\a Mikio Gen Spcctrum 
• Raid Over US Gold Spectrum 

Moscow 
• Savage Argus Election 

Pone 
• ̃ir Na Nog Gargoyle Centrum 
• "ravst v/i:h N'fi'// BBC 

"rashmari 3crvcraiion 
5,Vsf 

• under- uumate iooo ;r urn 
wurlde 

• Zaxxon US Gold CBM -34 

undercover BBC B 
Personal Assistant is 
A C O R N H O P E S n have the first of its 
ABC computers, based on u 

engineered BBC-B in the sheps by 

the end of the month. 

The Penuiid A S M X I U I U a.S ihe 
bottom of t ic range model is called 

QL helps out 
gardeners 
P A T R I C I A A N D T O I - Y Hodd want to 

turn ihi Sinclair QI fmn A home 

computer into a garden computet. 

The Shrub Data Bank and Planner 

ir. dcf.i^nod to rim clonjaidc the 

Archive data base and it will th;n 

znsver questions like "shrub, 

tragrancy, hardy" to describe what 

you want then "complete shade, 

mo is " to describe he labital it will 

have to survive in. Back will cone 

the Ibitawing suggestion?. "Elder, 

Privet, Skimma, Winter [asmine 

and Wiserif ." 

The rlodds arc keen conserva-

tionists — with :i Ivttoiy o:' wild life 

research in India who now live in 

Llangeitio Nurseries. l.lmgcithio, 

ViqKiidvti, Dyfcd, SY25 6QG which 

i> where vou shoulc serd y>\ir £'12 i f 

you want a copy of ihc progran on 

Microdrive cartridges. 

Cambridge 
enough for 
SIR Ct. vi: s nuch pub l ic ised 

Christ MNS punch IJ> with Chr i s 
Curry of Accrn in the Baron of Beef 

pub n Cambridge is not the only 

example of an isolated occurrence in 

the computer industiy. 

The two mini-millionaires may 

hive been unlucky to have been 

caight brawling in public afrer the.r 

respective companies end o f year 

panics but simi ar feuds have been 

running elsewhere. According to one 

b r u i s e J I m a g i n e r e f u g e e 

"Cambridge" is more mature and 

civilised" than ir.ost of the rest of the 
iuduSUy. 

Up ii the wi.d NbrhAVesi 

F:reiion wheh is supposed to Ire 

f i n i s h i n g t h e m e g a g a m e 

Bandcrsnatch — another Imagine 

refugee hss Iteen harassed b,r the 

arrival of a whole stream of 

unsolicited goods and services 

inrhiding n rnhhich skip, 70 fire 

extinguishers 6 desks and a Hood of 

junk mail. 

Meanwhile Sinclair is supposed to 

have "made contact again" with 

" scun " ss he ca led his ex-cmpioyce 

Chris Curry and th; pair are 

supposed to be the best o:~ Irenes 

again The fracas happened on the 

Friday b."lbrv Christmas when S:r 

G ive lashed out with a furled copy of 

a magazine because he was sngiy 

ain't big 
both of us 
abou t Aco rn ' s " d i s h o n e s t " 
advert ising. 

Traditionally Sinckir easterners in 

a simi ar dilution hrve ust written 

to the Advertising Standards 

Authority to complain that the 2£ 

days advert sed has not been 

complied with — let's hope Sinclair 

has not set a precedeti. for norc 

direct action by his custorters. 

Portable and powerful, Hrotners TC-600 is the next development 
from iheEP-44 with more communications ability, more memory and 

M A T C H D A * from Ocean is likely to 

spread from tne Spectrum to ihc 

Amstrad. Despite the problems of 

programming on the Spectrum Jon 

Ritnan and Chris Clsrkt: have-

produced si game which looks alrcpst 

is good as Internal iemal Soc:cr on 

:hc Gonmodorj 64 as well as giving 

as good a game. 

Ocean I'roduccr Jon Woods claims 

.hat in some respects notably price — 

it is better. Also "on the 

Commodore geme players can walk 

hrough each other, an ours thev 

rnn'r " 

Schizoid Commodore shotgun 
blasts 64, 128 and CP/M targets 
Tin V C A L L i: "The Shotgun" not 

because of tiie war wi h Atari but 

because the Commodore 128 hits 

three Uirt;vi u.idieucc> jinuluncoiuly. 

First ii is an important new machine 

in itsowr. riglu with 128K. KAM ami 

yet another new, improved Basic 7.n. 

Second it car. cu: itsilf in half the 

sawn-ofl* shotgun to run all 

(JommodDrc 61 software giv.ng it 

:»n instant <nirw.ir<- hn<«» — niv third ii 

can run O V M using i Z-60 proeessoi 

in addition to its 6nC2 derived 8502 

proccwor. 

" h e 128 costs $250 and was offici-

ally launcaed at the January Con 

sumcr Electronics Show u Las Vegas, 

bu with the exchange rate puna-

met ting it is difficult to predict the 

British price when it arrives in the 

.•arty summer. Ccmnttdcie is ::l$o 

launching an IBM PC lookalike 

which nay eventually :o:r.e d.iwn to 

liou.e cwtnmiei pik.es and a portable 

called the LCD. 

Match day 
for Amstrad 

will be a packae o f a n:\v keyboard 

cvtuuininj: u slimmed down BBC and 

built-in view word processor and 

Viewsheet spreadsheet on rona 

ugether with ;< monochrome screen 

including a l>uil;-iia disc di%'e drive. 

The price is likely to be less than 

£1,0C0. 
The rcducec chip coun- — 

Hlecfon styl: — will also be used in 

the BBC wh.ch will be able to offer 

additional feat ires or dramatcally 

drop in price »« a result. A .igln-

linped Acorn spokesman would only 

say "that's one of the ways of nuking 

it cheaper to prcducc". 

Price cats for the 3BC arc coming 

Electron sales were "nor n the same 

league as Commocore or Sinclair," 

anyhow aflci a bud Clu bunas for 

Acorn. Tltc company admits that 
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in 
Tp.1 :o'j t>'- t4N J ".mm 
|i».K «2 4) 
fpw KM »J iDCtt.. . <24.1 

HIM >A«f..i C«»J * 
I.vk W41 

JN lv i l ^-k j S2-D 
».r.:l«f 4R" catailli «Kl?ri» 
BGOmumur I0;ir Oisn . 53 2) 
U. SfHCliuii eiuu» »*|!ICV39I 
rn» Mini i i i n i h w 
Jill HI-1 . tu 

3pKhi» ijruHll. airj tl A) 

SPECiniM PEKIPHEIAL8 

S t̂oj- A ..nr.<i c» 
kHpHPtn i n 
Ko.tjanl £4", 
><h»i-<l .wilfH VUlln 
3»)t«yw« - KM 
Eilwiiun Ij »u»v<4V :>•-I'll II 
CmoMlgn I; krrrfi mtioni 

ti> 
MoniliiVM iimiiliM .. 14 M 
O.'r/ih M ti) 

CASJETE RECOWCERS 
IWnnivtnn C7S 
F<I<IIIK<< « / . « 
P̂ irt Hir«*ll liutot 
Mr Cu-.enc ...sa 

0C9« 
|||IUI Mr.. 1,1 I 
llpii' Mivl<l 7 
Ceu> MwJn j 
Gfluft MIHI« * 
Ceu» MO<)> s 
i;-:n> Mo<i>i "D . ... 

.(.:»: 
n.r, 

. t 1 » 
c i » 
I : I» 
t.-to 

7.IIP 
llllAJUl' 
II4I1IIMII1 !»l 
Am"* V«t|i'<lii< 

< Hi-aim 
ii.pr^i-i'.i. 
Iltppfl; mhu< 

W " ' 
TKOM1 
ApliJ «>||J 

H»»vRur<>« MM*N All«:l 
oil M.IIMK , is.I»'4 um i'la.-n lY.iml I'. Tiim 
!l|)M'ir« .'»<• ::miM» Mki> P.-lwl I*. iimCxvi 
Olllfl l»<i IM IV.tlH! 
1 ••»*•» *...!. 

tail rtn'rt 
Carol nl r.\>nim 
Ocvo i 
Ju'CKO .MnO'̂ U't .01a; 01 Tlrf< 
I I . .M I ' 
JKVIIV fWll 
:«i AM 1II 
Ukilir lii«»l 
CMNT4IM "*l 

Ail.-O' <h r WMi 

UJIfl'd'' 
Pw'Cl 
lUllllK Hill.. 
AIKM 
AioinT.<'̂ <li« CWU I'ln̂ Y Ma-.c UlnK 
.\an,f>\ O ' t f t m 

ai'tOiUM 
All 
Kra<a »> 
CM 
ui«OI buv.tn 
n i n e . 
IKUI 
NpCMlillUtll. 
.»4B|I 
TAVMI UH«;M 

ln:<«crlA <•> •» 
St i u i u 11 ua»*«$ie 1.MH1 

Sp4«m*n 
S«" •>' Bliovi. Kciu 
M n .b :><••<< w Ciiu'iv^uh Ttmi^ 
FI.H UI'M D. l l t <;ii.:il.;<t. W< MtM "a/ MlM Ciir'lnlli.of, 
«td nd'-g m w Tnj «>oi: s»op 
ciwk iT 

CL'LLL T.LC' 
CY4 U tUl' 
MHlh 
(;nk:«r. A|.t<fl 
!AiMl.'k 
111 W«||^ I. *-|if 
I Mil-, 

v.vniiri.p 5*t( / 
fal f. Rr.TIA 
s».i V01 
Ci.uciio f x 

Cycn «ik< 
But bi>( 
Lw-iJu'l 
LuiOld MU-ii(lil 
L*l>l'*I 
Alil.IL 
Illitlk 
Kui.;ru 
r.tw Vwlx 
TbbCKIIIO 
Tgmni 
Tinlr. <lft̂ Jor. Vjll-y 
waiuiiic 
Mlinrio- AMf fioi 

OMIWO! 

At>:<< /.!•:<< '.t>'i>:0 
tHi .1 l» 
t « M I » l 

AniMKA 
AciMMi 
Ailil-.ll.r. 
!'.<««• 
Ad.A<l',l« 

AOOHglO 
/.it.miuiA 

Al|.;nii 

AAli>9 
"I'W 

A«CA 
Ar:^ 
M-m 
Ar-s\ 
Anl: 
M i : 
AMI: 
AJI.: 
An.: A/11: 
Arlir 
A. n. Aril: 
AMI u>n Alt 
A.f 
Bc>x<jll 
OllMlJ 
t ^m i j 
M C A 
a^jUy:. 

••ii>: «'••/!(• 
Bui«Vlt 
Bu;Byie 
B.^Oi-t 
C»TX.:II 
Svsomi 
CA'UL>:II 

CU-J 

nw. 

8?: 

«% 

s i 

Jit-

I 7. 
i n 
> » 

1® 
l:S 
f M 
i . a 
t a 

t » 
t.p. 
AN 
•JI'< 
6K 

t'.'j 
> n 
M l 

0(1 
o<{ 

a « 
•JH 
l l » 

l l l l 
O'C-
O'.S 
SSi 
5'A 
•J .I 

e ^ 
14 ^ 
4 !% 
r* . 

o n 
•3 M 
4 » 
-;» 
11.10 
9R 

? rj 

•-n 

JS 
f ft 

(K< 

i » 
r.:^ 

E>8 
DM 
UK 
i y . 
tf. 88 HID 
ll Ot 
n:o 11 in 11 in 
UK* 
11 m 
11 m 

no-. 
n'K 
*-r. 

<101 
<io» 
11 iir 
11 ft-, 
fl.n 

I M 

««» 
lOt. J;l? W 

f.'JN 

OW> 
J K 

iSu 

hsn 
r.m 
nm 
r.M 
6 « 
ct>: 
BOS 

1 al 
bl': 
Ri l l 
fc?s 
4.V. 

07! 

o x 
5)5 

62:-•>>; e n 
! » 
M * 

1 

ivitr. fvri' 
vc 
u«*. 112 o»««v: 
Mi«m- i i 
ii'i>5<i i'-.«i' r 
tv-coi' lam 
r.-eo«' 'uoi umi-i'ai 
. I 
Hit4.no l?<nl »«n». 

a m u 
I -V̂ h 

^IMIIW'K'A 

•„« ! , ; .> II 

OlIIMI MivW 
lln.» «>«M 

Ot.ut. ••»>•-•> 
(..W||« l'Ul'Wl 

IMIIV.'HI 
:-';h iVvin 

m ^ 
r.llU SMCII.n 
Mli'iA'a/ Mt-
M«I: R:«ns»i.?,< 
OIlTCtM 
0<»:o> RA 
fcU'diw io;<cii 
i i j ^ . i : 
1.-.1 MMOi 

1.1 llii'AVtk 
tiki nl l>i"g< 
M<n II'/<.:'I < 
n.v '.iw 
f)iu r. iMw 
Ni|"< 
0«lmn' 
MWM'I 
MMM.IUO 
KtvnK H*mi< 
Cc»«l «>.< T'J»M' 
CH:.'M C»<P 
O.-flKft W W i 
o«>. ti «< 
H»v0ol 

limp- ALU. 
J.' -J I £ lltuI'C 
CCIM l>u 
KV.YVI A.I. 
cit-,<pw-.<<-t r.uA. 
IMH \ lit R.MI." 
rviwiMm r j . i • 

On.nl' 
8x4 c 
V ti-< K4M.V 
A< 0>.m< 
BfclKnlliJ 
•VnvltiaMi'. i%'I 
'Ul> Uil.» 

nut 
H:.ln't»-«. 
oxioc a»!h 
i«»> 
Aa<w» 
*n> O.in 
CA^C E-COI Jti Mi", II'. 
rtn-i.u II» 

iv4*t r <!•<'<• 

Ail Tiallil CO'COI 
fl •V.li«C>'»i.><4 
-arf.'.i'A 

'.•.iiin.icii 
WUliU U l w 
U>SKllt< A.l»:< 
Ow I'o. S IV.« 
m*ti i 
NCifKn 
Cawll Oulln' 

( w u w a 
CMHWM 
C:4Ti;vi<t 
Wac 
C:«n|'.tl< 
l'.[«Mt 
t ' W I t u t 
IS" -Wl.t«» 
I i ' i v t .M t 

! ? W l . M « 

r» •.:••!...« 

O n i i w I M U 

O n l l ' t i M i l 

Ctjnl.t C; »-<t 
m cm. a at 

ra 
Sl.'*l<1 

W'i'ytan 
wc»i<ii!»!i; ci -̂ e Utf 
IRTILIU u VF An 
» a I an.I ulWmldl ni 

VJI. 
(Al 
till 
IJ«I 
l>|VU 
DtllUI. 

'. c-
r>»:tvi 
(H>i< 
I<I<S<MO'' 

li:.>;<tll.*> 
IX 1 •«•«.< 
IK t « . . « IK l'»'̂ < 
IK I'ft.KI IK !«•««• 
Ovtnm O-s-: Ota-

I i w 
U'-iu 
U.--HI 
U_-»l 
U/nil 
I 
r . ' n i / 
rtv**y 
f W B l 
r»v,»w 
FlVIv, 
f test 10 
' M M 
r <»i'»a 
f <• y/v» 
f«» //v« 

ftvi 
Ev» rtfc-j 
fvw a.-Af.* 
f w 

uisdi 
CKI3>U 

Oi*v<i G'li', 

W i n 

Kwlli'l 
-ttw.r.'i 

rMarts.'. 
Itf-'l 

"49KI 

r < M i » 
'(Will i 1 Cttlrtt 
iKn-t-rt 

I > .« 

/ 
; k. 
>v. 

V. 5 !/, : v. IV, 
XV, 
! . » 
I » 
I 

it 
7 K. 
IV, 
1 f, 
•> f, > 
> 'A I'A 
• A 

V. 
: v. 
f.f 

4 v, 
2.(6 

« (ft 
I K 4 It 
IK IS 
4 V, 
I-A 
J'A 

S.W. 
• 
•v. 
Mft 

»<t> 

>10 
J.V0 

YZ 
tut 
• B0 » » 

S.-A 
M l 
aa» 
u n 

t « 

t » i 
J « 
r w /« f v. 
r « 

T-« 

»«o 
n o : 

til 
i vt 

JSC 

5W 

11 V. 

I * 

»»» 
IBM 
» a 
I X UK 
Art 
1 2 

V3 

l . i 

« 
1> 
B S 

i i 
%x 
5X 
T,l» 

a x 

nee 

0 2 

AX 

AS 
i j 

n » 
En • V 
.T 

Off 
s x 

' .X 

0 2 

4 1 J8 
i t 
i't, it ft 7 * 
r 
(A 

J> 
4 J . 
D O 
i r . 

I 5-

«2> 
/ 6 1,6 t. : ^ 17, 
!t. ? « 

li 
< J » 
22» 
i . ® 
< B ia 
l b 
4 A 

a a. 
i n 
1 1 
I ' ' . 
t<5 
' l ! 4tS 

. •-UK' H44VHA, Irm 
I>4| 

I W 1 1 * I*/;*, 
i i f t t 
' . l f « 
3+4*4* I tWA 
i+fcC* i ^ x r 
v . ' . t l 

C . 'v l i . iXw '..< 

O-Aati- M w i 
ICV. .4 I "-< 
I ' l t - k 
t— . . 
I Kyi v ' » r»i-» 
0>^4>:<«4 
BAat4i 

'UA I l l 
i ^ t a j ^ M i 
. /K iv r«> 
U ' « 
(••V' lJ IU' l 
i'.'A. 
INllfcM 
I W B N M 

tc«.U 
l| ' . " l . l A-.'«~T 

CHIP'S. 
CKit.il i.< 1 
p-.i-' 
w w r t 
C lMC 

»<0>' 

•4VKI 

•aI*.", 

ll> t.Wl IUII1 
Oi, . .rU't 

Ew.1 I I V « t »»«< '<4 I'clyri 
• <•".(«• 

K" t«AN C*«i» 
2 

j . w N w S.y t f j . riir,C.«« //•«» a A* ltllMC4*M4 
M f . H l ' , ' r«'.HK 1/10.1 

f ' W I I 
(fiu {Mil »-"• 

ia<4<ice«' 

gf 
« » " ( 
H<«IM 
KVM1 . (j. . 
U w » 

l « » -I 
!«<• 'I 
I — 
I < « w 
W 4 N " 

lj"<IH<" 

I 
IV . / 11 . 
I 'k ' l / t t . 
I VW/ r t 

Mt»tuc^ 
A. m o 

M 
m ••:»:< 
a< 
A< - N X 
M >(«M 
M IMU 
M mum 
M K > u 
U f-IlM 

IBfwmiji 
W M M t a 

M̂ hra*;* 

Wft/lf'llfl 
Uii'/lu'yi. 
U..' »|t-M'< 
M.^CCa't 
Vrtap-m 
Ul.l-.lik-
•ji .-.r.f 

•VIM 
IV. 
•i-n 
11 
111. 
I«*V 
•I*. 

<< J -. > » 

J >L 
•L» 
M I 
J » i 
I »i 
1 !< 

fl 2.0k 
T Vt V?l 
NV» MA 
r 
4 M 

II 
aw 

AM 
Ml 
•4 01 
(.M » « 

14* 
U * 
S'A M Ik 
A-A 
11 v 
MP 
r.T 
6 * 
6 « 
4 * 
0 * 
6 * 

H A 
•> J: 
i t 
» * 

•I r 
at 

!•< 4- IM •JiT.rj-j'l n't 
OJC. Ikrlif Uur-.rt3ll K-t 
H'FTOKK s'ii 
IK! 'In Ucl. tU'«< IUCI '111 V/ll.41 

» rtl Ti» v-'.i.y I//AA- •SR. 
uvMt* I-.M. --M' u« 
T'»v-o*< ^ r> 
I'Ml. •• T >tlMk» 531 
IA.-4 (»»» Ob) W.« 

»"•>: •->'•- . 14.35 
'••->• J*-' < <4.& 
CL'VI 1' M M tat 
CNUM .'.si'.' tann 
t>I>., 
Lw.-tW....- (kM 4 21 

OMW V9> Iwr: Ul. OUN W"?< Ml W4M II.VI.W. 
»<«3 SVRTJI IAXMA-O-1 OCM 5.0 
U'rtitn (K4H J.9J 

()•:<»• 
A»HBn4li 
.«»• - < W •ntxi I/O 

Fi«rt-Mi>.« eo: 
SMi(»li FMB4'M4.< ?M 
FXU) & » » • • ftti.Kr SM 
CtfW fVt'l ft" 
urn.PuiM rrol n' IMILI 
unn.it 1 (*v-.»:l VUIUIN AA-.l SSI l-..Ak* Kilt, ill 
BkkuUW i wi n r/.n (Si s<: 
1*1 ' I M »S5 (H M̂rab- B 9 <5 'Ml.l.'t 

MAlihi 
Alt 

4 
• VI 
r.l<: 
m r 
sn: 
•an: 
•an: 
BIT. 
a •>*. 

»•>: n »: 
n<*: 
am 
• in 

I 
u » 
ir. 

V l i 
1 as 
I OA ii? 
J.J4 

u s 

I pi 
J.<0 « » 

4 .« 
:.«> 
J.MI 

t « . 
1 
1 *n 
' 
• if. 
i H 
e « 
m 

f.i : :i 
>w 

> i i 
avi 
aai 
r.ai 
62IS 
62rt 
99) 
sn: 
f. 
s:ri 

o-»: 
i3»: 5 31 505 
1005 
l'il» 
n o t 

SM 
UK 
9 JO 
530 
CJi 
6 » 

«J0 
4J0 
410 

tit 
•§75 
1 
.Mil 
.\4U 
! IS 

! IS 
• VI 
••A 

OinM C»jiox< 
pi-it'Ki-a' r-« J'.;WIUI 
OJ*>Cm 2<I»M 
xi am Ai.t:». 
auiu'te. ia 
Ml lint 11.Ml 
Inl."^ 

»>lH"« I !•« 
litMilBV 

IMki Uyii'il 
iti.it Thuim< 
A»!UI/P'n C. > nl Otath Tllfl-
MTMMNB AJ" 
tvx 'A in 

M>» 
UnuM 
M-il.on Opj.l.lU 
Mill *•« •Miw 
IVIW I'KI 
tlnn KIWI 
n..v>» Miii 
wiim m«ij< IIIY«' 

•• V,l 
A ,'hil A- r..n»'A 
6l..>in<t0'i C4M4I l.l'.Kt 
C4.lt SIMIvmi C'tir.niw COIMIMn P»t;< C...« i» 
Oil tMll 
fal» Eu'cn.alkX 
Eii><« Smmilot 
»!»»:» av; (p.Mf» 

mvm; 
M.':n Pa.it 
M̂ lv 
Mtit:nU>IAr 
MBC0M 
:.«til briimii \:i::i.. 11 

Vur. 
;/«ini. t.p.Hik 
llli Af.--.-4nn.-.. 

V.Ctlr 
•t\. x: 

A»wtlM« 
Ci •/•./> 

OlJt / 
At.»: 1 

t.. ns-j; ̂  
»uj,i Iv ln t ; 0 
.tun iu f t* : A 
:mo<. I-. 1 
i.-zvti 
Iktptr* I'W t̂l. HkUlU it. 
•Jit' 
Ao'iie-inrxcwi f -jiie-
'_>«)W> < Tuttf I ill/A Jl|l 
Amo * . ' 

kit llu-nit-

ie if V.ii» 

Twin,. 
INVUIIL (NV 
SLRHM 
Gum * Pi.w'iin 
Jack * PylWSIIIk 
M<|»I fnJI 
IM H»,K .nit 

04i< 
MC 
JCpK 
K119"' UA4 
LutdT MMUA 
SitH V4.l1 
Ilk'.- am 
IMIt.-A'.tllu 

1 «>.! 
liwlti 
a.-.i'oi--r»n 
C £ M f 

H<»4il 

Cvi«»i.a 
11 C.IC.'.I.J 11 1JK 

L.lfitbl.u i n Ail 
c.iaifrtni •r*. mi 
111 Itltllilln B.'J 
IICMM / 'A 5<t Hr.-n'il 
•A.pn./? 5<{ 
B/MHI 

5<{ 
4, SO 4 <5 Bfj'il 

nnvix-; n.i ..j 
tlN|Jll.li B/L P'.VUv, ;.(« 6.'5 I'H.I St. I| fl/1 
run »t.'i B.ce «•<? ii V r»n w «•<? ii V 
OlKKVl : « 4» • V '4V-MJI * « 
9,v«Pt»l AN> 
r4.v:n»i 

IS 
ASl 

Ul/l/lul IS 4*0 
:4i/<t ml 4N 
llllllHll llfi.rinl MB JS llllllHll llfi.rinl R.(« JS AiVinal l 
ti'imiil • w. 4F0 
ilintiril MO «» 
lliniftl S.BI '1/t'lM/ J 3/t:i»< 5.0J 
9-il«i F/» 
att;i«i 
ni.;l»t 2 m M ni.:i«t MB <i;» 
9n:lar in lii-it' 
tln:i»/ J.5 Ns:ls/ res ?. 4 

4~4 
tin:ia' tin:ia/ 1..S an:ia-' /Ih / 'S un;i., T* U. yt m 
anoii1 U141 MS llililu' ism II 11 tMilat iriti 11/0 
Unci*/ /in f.'K anti.1 • r.ai «» ill.111. • T!4*. 5 :n.r.,» - ..to O Al aiWi." ni: M0 !ln:l*/ B95 ».!6 Mn'la/ 1205 11.10 
SMienlUi. 005 i.y, 
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I could 
do 

that... 
The problem for 

Decembe r ' s c ompe : i t i o n 
was t o w r i t e a p r og ram 
.which p l a y e d n o u gh t s anc 
c rosses . S t i l l p u r s u i n g t he 
t h eme o f a r t i f i c i a l 
n t e l l i gence , we a l s o 
sugges t ed tha t y ou m i g h t 
3ive t he program t he 
capac i t y tD learn f r om i t s 
m i s t akes . 

The w i n n i n g p r og r am ̶ 
' o r i h e BEC ̶ came f r om 
S. O 'Grady . 29 L ndon 
Gardens , London W2. It 
does not i n c l ude a l ea rn ing 
- ac i l i t y but t h en i t does no t 
need to ̶ the p r og ram 
never loses . Adm i t t e d l y , 
manag i n g t o w i n o r d r aw 
every t .me at n o u g h t s a n d 
c r o s ses is ne t d f f l c u l t . 

Ô flJMI li|.|9,lrii'iHii j> 'vv. 
•v .1 WW 

• * , . » •»• 

/v M.:wi -i' » ' 
ivJi '»c» c# 
1(41 * 

V.'•«'««•« /.'iVX • •-",•, 
i<0 Jr >». imw {•"'•w >in!<wv i»i 
lie «t (Wiinfl "iVW'l'WV ifO'll ii>.|i/l»> 

(40 I*** wiv n-
\tf m-i-wi-./tfi-w v\v w w v 
,|0 i 1.«X IUMIWM »«J I •<" lt***r>«>«»> l i t IHIWt rw 

... <i • .... 
jiv .r. I-I 'e riNM 
Mv 'Hlw« <I|1»IM|I«I 

' Aft *>»•!«! • 
. /V' 

i'ly .llimilr lfll.lV ' 
• ttu t\l»l'J ( i'l 1' 
ft(. »M»I'« I » J »• 

*»«» "Mtl'J^J.' 
• 5it- (wm. .• . . . . • ' " 
' .w»«u i iViM-I f i ' - ' i ' 

We we re imp r e s sed , 
however , by how s h o r t t h e 
p r og r am was . It u ses t he 
eva l ua t i on f u n c t i o n 
de s c r i b ed i n Dav id Le v / ' s 
book . Computer 
3amesmanship. Th i s 
invo lves e x am i n i n g e a ch 
p o s s i b e move a i d c o u n t i n g 
t h e n umbe r of n o ugh t s o r 
c r o s ses in e a ch h o r i z o i t a l , 
d i agona l , a n d ve ' t i c a l r ow . 

L i ne 230 t h e n w o ' k s ou t 
a sco re a c c o r d i n g t o t he 
f o rmu l a : S - •-
C 2 * 6 3 -l- N 2 « 3 1 - C n 5 
+ N1 *7 . N3 c on t a i n s t h e 
n umb e ' o f r ow s o f th ree 
nough t s , C2 the n umbe r of 
r ows of t w o c r o s se s , and 
so on. The c ompu t e r , w h i c h 
is p l ay i ng n ough t s , ma<es 
1he mo v e w i t h the be3t 

sco ' e . 
If y ou do no t have a BBC 

you s h ou l d De ab te to 
conver t t ho p - og r am fa i r l y 
eas i ly . M CD 3 in l ine 50 
g ives t he r ema inde r w h e n a 
numbe - has by t h e n d i v i ded 
(continued on page 29) 
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High-level 
languages 

Starting out in home 
computing? First Bytes 
is tor you. Just write to 

Your Computer with any hardware or software 
problems, no matter how small or simple. 

I.AM .\U>NI n > First Bytes showed 

why opjrai.ng systems are neccssiry: 

they handle all the boring hovse-

keeping functions on a micro, and 

gcncral.y keep ir ticking over. 

Thinks to them, :hc micro is your 

obedient slave, just wailing for your 

conmaads. 

R:it to get year Spcetrum or 

Conmodors M to leap through 

hoops you need some way of telling it 

cxactly what to do. This is wlieie 

high-level languages come in. 

They are.cal.ed high-level leca ise 

human} can understand them, mare 

or less, and it is a well-known fact 

that we arc higher beings. Low-lev el 

languages are things like machine 

code that only freaks whD think in 

hexadecimal fan eopr with 

A high-level language is c com-

puter language that u,es a series of 

r.tatcmentr. that tot^ a bit like 

English, a.id whose rules — the 

"syntax" of the knguage — mirror 

thoic of everyday speech. In this way 

the whole business of prcKrammsng 

becomes much more straightforward. 

Tile most famous high-level 

language is of course Basic. Unsic is 

so ommontha : people ter.d tc f o rm 

that it .s only one of many ways o f 

talking to your micro. Not only are 

there numerous other high-level 

languages, DUt also a vho.e ringc of 

progressive s' lower levels you can 

iiiteiuu widi a uiurftiue. 

Basic stands for Beginner's All-

purpose Symbolic Instruc:ion Code, 

and was developed 20 vears ago with 

the specific aim o ' creating a 

language that was reasonably close to 

English, and bene; ecu Id be taught 

to beginners. 

Ti ncrs sinipl." wiirdc likr if, Thsn. 

Do, Goto, together wilh the usual 

mathematical operators like a i d 

. liach line of the prcgra.ti contains 

one or more se.s of commands 

written using nen:. Alter a program 

has bee:i written, it is then run. 

The idea of running a program is 

something else we tend to tike for 

granted, but is a key ingredient in 

developing advanced and powerful 

software. 

Some high level languages, 

including Basic, allow you ro enter a 

command which is obeyed tnuuedi-

atelv. This is fine for very s.mple cal-

culationj, but d^cs not let you move 

on to more complicates problems. 

In fact, progrtmn ing languages do 

rot always have this immediate mode 

of execution. For example Fortran, 

snort for Formala Translator;, can 

only ruu com fieri- programs after 

t.iey have beer fully built up. In 

appearance its programs look very 

s.mibr :o ->ne'. v/rittcn .n Ba.tic, 

which is hardly surprising since 

Basic w;$> partly based on it. 

There arc minor differences of 

syntax, but i: is easy to move acoss i f 

you know Base. Fortran is used 

mainly for heavy number-crunching 

applications in <cier.ce 2nd engineer-

ing, and so is not oftin bund on 

micros. 

Another language h t ie Basic 
$i:thl<* is Pascal, nam id .rfter the 

French maihematiciao. It came I 

about from trying to design a high-

level language thji would tiave al! ihe 

advantages o" Basic without some of 

its less desirable features Advantages 

included tliat it was easy to k:arn ana 

understand. Its less desirable features 

included ihe drevded Basic Spaghetti 

Syndrome. 

Anyone who has written Basic 

prngmms knnw^ iht- tempcctior.. 

When you find that your program 

does something unexpected; or has 

mi*w<itl out « particular c:tse, or needs 

modifying, you don't go away and 

write a whole new program. Instead 

you add 1 Goto or two. 

This of:en works very weK. Unfor-

tunately i: can leave .he ogie ofyour 

piogram as tangled as a plate of cold 

spaghetti — her.ee its name. This 

means that when you come to look at 

your progratr again in a few months' 

time, you cannot for rhe lit:: of you 

worV. out how i: is douiy what. 

(continued on page 29) 
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WSSSH&W* 

CSPLOSNG MMCIAI 
ivm UCCN'CKAX 
HHKSPEnR iVr 

AN'ftSfOTM * 
li- finr- K,J5 

IXPLOIIING ARTI'IOIAI 
IVTEI.lliENCKON" 
YOlKSISCUKQl. 
Tin Harwell5<.95 

HVNAMK b.OJfS WK 
miRAusnuD 
rin-Ciil.idJS.itt 

iicRiGrATaooKfr 
0>M Pl'l EK ( A ME> 
TnnilaU.tllil.3S 

txpu.Ki.\<; AKririci.'i 
INTEl.UftKNUSON 

n i l tt'OMMODORKC-
•finlUriv li'r.'iG 

TIM HA l lNKl fS 
liLIIAXIUJO^K 

TlnHirtv>IISM» 

IDVAUCKTL 
PKOf.RMlMIM. 

CI'U£K>TIICBBC MICRO 
-Vn-rr. Kn>! v.ST,M 

LXK OKIM. AKIIHUAL 
MEL.jor.XR.os 
• III IIKKI-VII R(> 

Tim l!;nr.rV.«.«S 

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

dynamic, advanced, intelligent and fat! 
The latest books from Interface* 

Publications Ltd are determined to 
put row skills at your programming 
fingertips — 

For instance: 
If you're the dynamic type ami 

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

On the other hand, if your mind 
is far in advarce of other sarthlings 
. . . don't, despair. 

"ADVANCED PROGRAMMING 
GUIDE IT)THE BBC MICRO" and 
'THE QL HANDBOOK" will stretch 
your imagination still further 

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

for the SPECTRUM - and 
SPECTRllM, t ie C()MMODORE (>4, 
SINCLAIR QL and BBC MICRO. 

The mind wi.l boggle! 
We even have a new book for 

readers *.vho think BIG. 
It's called ' THE BIG FAT BOOK 

OF COMPUTER GAMES" - for 
practically any micro. 

All these new titles are written 
by the country's most respected 
computer authors . . Tim Martnell, 
CliveGifford and Jeremy Ruston. 

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

. . . go along "o your loca. 
b(X)kshop and let these eight new 
Interface books give you a 
"pick-me-up". 

.See them-at all good bookshops or 
computer stores or write to:— 

Interface Publications Lt:l.(8Y() 
9 11 Kensington High Street. 
Lcndon W8 3NR 

Name: 

At dress: 

Please send me I he foi.owing books 

I enclose remittance in full. 

OntcriacQ Publications lid 

. tueifacfr FuMica- jon f a r e d i s l U n i t e d e c d u i i v e l y i n t h f t and Fin- by W I S 1 ' o l r b u t O r s . M J o i«"S l o m o . E i s t Street . Leicester (053a)551196 . 

Kipnr- nwr= bstwilo/l hy Iwerfjce [ubll'aiioiiv L«.l 
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(continued from pags 27) 

Pascal aims 10 stop this sloppy 

k.nci of programming. One of iis 

tricks is not to have a Goto st all. 

Instead ymi inner hrpak up ;*nm prn-

gram into neat anc logical smaller 

units Pascal is dso very strict about 

saying what kinc o f variables ycu arc 

workng with — integer. real, and so 

0:1 — and won't let you pluck them 

OJI ot" the air as in dasic. 

All-in-all, Pascal is designed 10 

encourage good clear programmirg 

habit, in a high-level language. It is 

becoming available .in an increasir.g 

number af home micros. So if yen 

feel like a little discipline, it could be 

lor you. 

Another language thar is beginning 

to appear is Forth. Phi, was origin-

ally designed tc control the move-

ment? of an astronomical telescope. 

Pi is itill mainly used leday for such 

control applications, especially 

things like robot arms. 

Like Basic, r'orih can respond 

immediately to a command or 10 

built-up programs. One of its most 

powerful lectures Is the ability 10 

e.-eau new commands in the 

language as you go along. Whereas in 

Basic you are stuck wilh those that 

the desig.ici liuuyln lit .0 slick in, in 

Forth you use the fundamental 

commands to vrite new ones for 

your particular needs. 

One slight disadvantage with the 

language is the way in which ycu 

write out n:athimatic3. opera.ions. 

Beca.ise it was developed for 

Specialist applications, the designer 

didn't worry too much about little 

oddities. One of these is the fact that 

ye>u use vhut is called R-verse l'oli:h 

I could 
do 

that 
(continued from page 27) 
by three: wh le DIV3 returns 
the number of t imes t i r ee 
divides into another 
number. X = 8 MCD3 
could, for example, be 
replaced oy X = 8 -
3*{INT(8/3). You may also 
need to replace the Proc 
statements by Gosubs. 

f-'or this monlh 's 
compet i t ion the £15 p-ize 
wil l be awarded to the 
prcgrsm with the most 
interesting bug or bugs. 
Qual i t / is more important 
than quantity here: we are 
looking for those 
maddeningly elusive bugs 
that keep you UD half :he 
night. The program should 
not be more than 20 
statements lnnQ; and 
should be accompanied by 
a note tel l ing us what it is 
supposed to do 

Notation. 

Effectively this means thai all ihc 

numbers end functions are bur.ehcc 

together a: or.c end of the line, anc 

all ihe operators that act on then* ai 

the other. The way they interact 

together requires a certain amount of 

menial aciobatics 

If you wish to retain the ability tc 

create your own functions anc 

operators without having to sacr.ftcc 

all the legibility of Basic, you could 

try something cal.ed APL. 

This stands for simply A Program-

ming Language. Like Fortran ir has f 

string mathematical bias to i:, a:id ii 

is very useful for writing one-line 

programs that carry out complex 

calculations vcjy quickly. 

One problem with most versions of 

AFL is that they use a large set of 

extra sigDs that make an API 

program look like Ar.cieot Egyptian 

hierog ypl ics. This also means that 

you really need a special keyboard 

too. Which is a bit of a joke when 

you consider rhm some mir-oe Wri-

the Spectrum haven't even got an 

orcinary keyboarc. 

Happily a vendon has recently 

bem laur.ched for the QL that 

replaces all these symbols by simple 

words. The combination of the Q l . 

Micros that 
can talk 
MICROS A*li pretty wonderful beasts, 

but they can l>c laihei uu.i-x.viul. 

After all, spending hours bent over a 

hot keyboard as your eyes go square 

from staring at the TV is hardly the 

best way of communicating with 

your fcllcw mer. and women. Yet 

potentially the micro could be the 

cause of a communication revolu-

tion. 

Anyone who hrs used a nuinftamc 

computer at t urivcisity or in i big 

firm knows that much time is spent 

passing messages from terminal to 

terminal. Now* wouldn't t be great if 

you could do thai w i l l your micros' 

All you need is a bit of wire 10 con-

nect you up, except tha: really you 

would need bits of wire from ycu to 

everybody, ard so would they. 

Rather conveniently, this network 

of wires up and cown the land 

already exists, h is called the tele-

phone. All you have to do i: to find 

some way o f gelling your computer 

to talk down it. The device used to 

do this is called 3 modem. 

An obvious way is to convert the 

signals inside a micro into some <ind 

of audible sound. The re.ephone can 

then c.irry this in the noinaal way. A 

modern .ncorpcrating something 

called an acoustic coupler is used for 

this purpose. 

Thi* translates the Os and Is tha: 

go to make up a computer program 

into tvo distinct frequencies In this 

letpea it is like Bas.cocc described 

in October's First Bytes. These are 

then fed dowr. an ordinary telephone 

headset by plugging it nto special 

rubber sockcts on the acoustic 

coupler . A similar acoustic coupler is 

used rhe other end to dccode these 

and AIM vrcites one of the most 

powerful micro number engines 

around. 

Alt the languages sir far considered 

have been geared towards the acces-

sing of lumbers. But another class of 

high-levei languages is concerned 

with lists and rules. 

These arc languages that are 

beg.nning to produce significant [-ro-

grcjs in rhe trendy fie.d of Artificial 

Inrolligfm-f Osie that is available on 

several home micros i; Lisp. 

Its name comes from LISt Proccs-

)iii}.\ It works by enai:ipu.atiti£ b t> 

r>f things rather than simple 

nuiuben,. Used preper.y, i: can make 

deductions from sssoclatcd lists of 

information. Another language that 

is used in this field is Prolog — Pro-

gramming in Logic. A version called 

MieroProloj: is ust starting to comc 

through, and offers the same possi-

bilities of trying out programming .n 

At. 

Tlxere are many other high-level 

languages in use today, and they are 

s ill jeir:g written. As home micros 

get more powerful and with bigger 

memories, so the ranee of options 

increases. Mem Dry is an important 

factor becauie a language is just like 

any .other proram in that it needs 

space to store it in order to run it. 

For this reason many norne 

eauipuleis pel I llieii Busies on a Rotu 

chip. This saves valuable space, and 

allows the language to be usee wi:h 

the fall Ram of the machine. 

two tones back into the n.achinc 

readable binary digits. 

Although simple in theory and fine 

in principle., there arc one .or two 

very obvious diff.cukies with this 

method. First, i f the headset is dis-

turbed whi.e data is hcing scut ihete 

is very likely to be cou uption of the 

audio bleeps and hence the ir.forma-

tior sent. Secondly, the whole 

system of using very fast changes of 

frequency — about 300 per second 

is fraught with similar dangers. 

Far safer is the direct conncction 

modem. This allows yivi m ping 

your micro d.rectly into the tele-

phone system. After the modern has 

done some discreet preparation o f 

programs to be sen:, they can then be 

downloaded drcctly. This is bath 

less likely t > suffer from data corrup-

tion and poten.ially much fas.er. 

There is the slight problem that 

British Telecom .s understandably-

concerned about what you mi^ht 

shove down its precious telephone 

lines in this way. Direct connection 

modems are therefore subject to 

pretty exhaustive scrutiny by the 

British Approvals Board for Tele-

coni.Tiunica-.ionj. 

It is illegal to connect a modem to 

the network :hat has not been 

approved. Approved models carry a 

rour.d green sticker; models that are 

not approved must say so by carrying 

a triangular red sticker. 

Naturally, approved modems cost 

more — the cheapest is about £100 

against £50 for an unapproved 

model. Bur do nor be tempted to cut 

corners. B'f pirrio:lic::illy rrsts TDR-

phor.e lines. 

Besides, there is no reai point. A 

few years ago, a modem would have 

cost several hundred pounds at the 

cheapest. Today, the £100 barrier is 

being brcacned all the time to' most 

popular home micro models, and 

prices are still dropping. Ycu can 

even get autodial rnode.s for this sort 

of price. These arc rather civilised 

devices that will even dirl rh*> 

Dumber for vou. 
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rock BOTTO I\/lpR ces 
Whichever way you look at it, 
ws've got the lowest prices, the 
w dest range and the bcc^ back up 
service in the country. 
What you won't get from JS. ãe 
special g f ts , or fa se promises -
just henest value and a fully 
guaranteed after-sales service. 
Bro ther - M 1 0 0 9 

£ 1 7 3 . 0 6 + VAT = £ 1 3 9 . 9 5 

50cps O bi-directioral O logic seeking O 
9G chars plusintarrational and graphicsO 
9 x 9 matrix. 
Gemini 10X £ ' 89.95 + VAT = £218.44 
120 cpsTO bi-directioralO logic seeking 'J 
friction, t ractor and roll holder standard O 
rlnwn Infidnnle nharnntersO ultra high 
resolution O 80 cols. O IBM PC version 
availeblG. 
Kaga/Taxan KP 610 

E257 .C0-V<YT = £ 2 9 5 . 5 5 

Near letter quality O 160cpsOb i-
direGtional O 9 6 chars, plus graphics O 
5 print s zes 0 9 x 9 matrix. 

DAISYWHEEL PRINTERS 
Brother HR15 
Juki 6100 
DOT MATRIX 

Ring for prices 
£325 l VAT - £373.75 

CosmosJP80 £169.95 4 VAT = £1 95.44 

Epson RX80 £ 198.95 + VAT = £228.79 

Epson RX80 F/T 
£228.95 + VAT =£263 .29 

Epson FX80 £319.95 + VAT - £367.94 

EpsonFX1Q0 £498.95 + VAT - £573.79 

Star Gemini 10X 
£189.95 + VAT *= £218.44 

Star Delta 10 £319.95 + VAT - £367.94 

Star Radix 10 £498.95 + VAT - £573.79 
THERMAL MATRIX PRINTERS 
Brother HR5 
Brother EP44 
Cables • Paper < 
t ractor feeders 

Ring fur prices 
Ring for prices 

Ribbons • Dheetand 
i Interfaces 

If you have any t c c h n col quc r i c c or 

w a n t ou r l a t e s t p r i c e s p l e a s e 

t e l e p h o n e 

Cred i t ca rd hot l ine 0 1 - 4 8 2 1 7 1 1 
Pleass add £ 1 0 fn^ delivery, we quaranr.ee 4 8 
hour delivery f n m payment. 

Per sona l ca l l s rs we l c ome . W e ' r e a t t h e 

j unc t ion ot C a m d e n Hoad . n e a r t h e 

ra i lway br idge . A n y t i m e 9 . OOarr t o 

6 . 0 C p m M o n d a y t o Fr iday 1 C . O O a m to 

1 .OCpm Sunday . 

Expor t and dealer enquiries welcome. 
P o s t you r o rde r w i t h c h e q u e t o 

Datastar Systems UK 
Unicom Hcuse, 
182 RovalColleqe Street , 
London NW1 9 \ lN 
Telex 295 931 Un iconG 

THE TOP RANGE 

BETA BASIC 1.8 
ENHANCED BASIC FOR SPECTRUM 48K 

FOR GRAPHICS - STRUCTURED PROGRAMMING 
- DATA HANDLING 

R«'eas? 1.3 is nor< powerful than everl We don't h;jve specs :o do this prcgram 
lUitice — if VOU can'l hriiov* »hi> Art. c,n,l • largo S.A.E. for Krthcr 
in'orrmtion. 
Features: ConroanJs fro cinjilc cnvy keywords in .graces mod«. Synt.ix is 
chjcktd on en-ry. Fully con pari with Spectrum Basic. Microdrive compatible. 
C « m p r o h o n o i v e m a n u a l . 

NOTE: Rc^ase 1.0 is st l l avaituMc fcr 18-48K SoectruTi a: £1 1.00. 

*l'ER cdouri 
c ICAFCI 
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lv/"» Vtif. STATjrrt OIROdl 
nOf • ilrrii tec'jm o/)« 
<«iMi(«lni 
POU KTTNG 
POP BaiK'j 
r«ioo. ocf r n o < . C N o r n o c 
lf<f iudib: FfK*hrnl 

FUNCTIONS 
awr.ii iiimniri-<imii 

I«:: ISTI<:III.IH) JIS.II-, 
MIR t'p* 
MtH0RY« ol nl -Mmny M .>tlilivj 
MOO mooloi 
NUtttKII . ' < h * K H n © 
o« infrM" 

ICNUM Mix* |R •H-.irhi.-
10LL 3 Cf «n or h trrt 
«M«ttone,/ nimywf o-

' j vvitlitul u l ' . i ' j j l f . 
iCBOU lt.0 »<XL. »UI «'to 
ntrv? 
30RT It'ttf, Wi 1*1(1 
;PUT >-O3-N- LLRWP. 
INAOCT* UTA B-.IMKULUH )HTl nc 01 IOCP 
jsincuix: .in- wivr 
•VHILEU1M »IU- 00 c LOOP 
<or.. 1 0 R r . v p P||)T ft'^n 
«IIG. IRQ C'NHUK HOT >" ' " 

-ININIIOII MMU 
:raiN»inr<><iiiot IMI < / iu l ik* 
1IMC IMI |W 
»TP:Hfi» «|]<i>.t »I|||||> 
i i x u s - i i i r m nmi> 
'/SW0» fuimiln ncnl in'c 
(On itn b. MI 

Oily f11.30 hclutive! (Upgrade price 'or Roloase '.0 owners i:: C4.00. This 
iruludcs a supDlemjnt 10 ycur monujl. Pl©as< quote date ol piiich;u:o II 
you di-J no: puicftuc from us. siate iuppficr and return ordinal casaettu.) 

Ptcoso senj mc: 
Beta Bo sic Rcbusc 1.8 Pa>mert of £11.00 s cn;los»d. 
¦r.r TU.5C for foreign crderj). Oieques cay;ib!o to OCrASOFT. 

I don't ln>ii;vo <t Pteascsend rny full dotols o^ Beta Bajic 1.8. I encloso i stamped 
addiess6d envekipu. 

N A M E : 

AJORiSS 

BETASOFT 
92 OXFORD ROAD, MOSELEY, 

BIRMINGHAM B13 9SQ. 

Its easy to 
complain about 
advertisements. 
But which ones? 

Every week millions >t 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 

wa i i am youi complaints. 

It you're not sure about which ones they 

are. however, drop us a liiie and we'll send you 

an abridged copy of the Advertising Cod?. 

Then, if an advertisement bothers 

you. you'll be justified in bothering us. 4 The Advertising Standards Authority. _ 
If an advertisement is wrong,were here to put it right. 

ASA I.:.] TX*pt2 B-.iot H..»Ko"Timin>Hi>n Ptaiv. l.umvm WClIi! 7MNJ 

This jpaiv i>Ji3iiatv\l mthr nit.Hvsrsuf high s-;mdhrcs<»t .nhvrtisini. 
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Central London Women & Computing's Rachel Sarger using 
one of the six Apiccts 'hat CLW'.C have for training purposes 
They are funded by 11 in <3LC. 

Last year the GLC ran a comoetition for a computer game 
condemning racism. Here Ken Livingstone is seen zapping away 
with one of the winners. 

If you have 
anything of 
interest to tell us 
about your 
computer club 
why not contact 
us on 
01-661 3144. 

Local 
news 

COMPUTER # M 
P a u l R n n H t a k P Q a t r i n tr\ v f f ; ! i*. Paul Bond takes a trip to 
the banks of the Thames 
to discover what the 
besieged GLC is doing 
micro-wise. 
TR> HE OK NOT lo be? Shakespeare may 

not have had the Greater London 

Cjuij.il m mind when he penned 

these immortal words — bir there s 

inevitably an element of doubt when-

ever one writes about a body linked 

with the GLC, subject a:- it is to such 

a withering onslaught from the central 

government. 

David Kimpton pu: it this ;vay with 

regard to the GI .C Computer 

Workshop, of which he is head: 'No-

one has tried to identify functions 

which .slmuM i:ut eon inu;". The 

functions arc certainly many and 

varied. The famous Room 97 it is 

new just railed the Computer Work-

shop — provides a chance fcr people 

to try ou", various types of persons! 

computer. Ii is occasionally booked by 

London-basec computer clubs like tlxr 

Assoc.ation of London Computer 

Clubs, B/.SIJG, and the Independent 

Commodore Prcduc.s User Group 

(ICPUG) hut it nbo pro/id© 

seminars and workshops for voluntary 

organisations, onanun.ty groups, 

Hides unions, cooperative}, and 

professional associations. 

The premises opened in Febiuary 

1982, and Mr Kimpton's job was 

originally to loo< after information 

technology (IT — renumber riant?) 

and the GLC. They kirked off by 

sending out a survey via the London 

Volun:ary Service Council which ho» 

a list of the 5,500 vojantiry organisa-

tions n the capital. Since then they 

have PUILI up equipment, expertise 

and increased staff resources to 10. 

Organisations which have received 

hc.p include Age Concern Create-

Lcndcn, British Sports Association 

for th: Disabled, the National Ja/i 

Centre, the London Union cf Youth 

Clubs, and various Family Service 

Units. In the lasr sis months they aav« 

held seminars, advised over 100 

individuals and dealt with over 200 

delegates front disabled organisations 

These include cooperatives like the 

Collective Design an J Building Co-

operative and the HalfMcon Theatre 

Systems advisee or. include every-

thing from dBase .' 1 on a Tclevideo -

as used by th; Mental Health 

Foundation to build up a directory of 

caring agencies — down to the lcac 

recherche SBC Micro used by Fl.A'1 

(Ficility for Liv.ng & Assessment 

Together). l-'LAT is a small registered 

charity set up to provide training in 

self-help skills fcr mentally handi-

capped people in thi l.ondon 

Borough cf Soutliwark. The BBC is 

used ss an idriiinistrative tool for 

budgeting and cash-flow analysis, and 

providing training sheets :ach 

PLAT trainee- has a planned training 

schedule ai d mail. It is envisaged 

tha the computer will eventually 

l>eeo:n< a training .iid basic 

educationa games. A BBC with a 

database Rom is also being used by 

Unity /U, an argcnisatior lor handi-

capped child resi. 

The GI .C Computer Workshop 

doesn't just provide help for caring 

agencies — for excnap.e, some advice 

hns fwn - » i v e t i to Fant»y h'aetorv 

Video, a non-profit making organisa-

.ion which is cocnpiling a database list 

of all existing commercial and educa-

ional videotapes. The Work^h-ip also 

maintains contact with groups like 

.Wicrosister ar.d Central London 

OĈ omen & Computing which provide 

resources for women using 

computers. The lattci organisation 

can !>e contacted or. 01-430 0112. 

During the summer he Wo'kshop 

developed a Braille word processor at 

considerably less cost than the £5,COO 

ihat existing specialised systems can 

cost, '['his was doae bv the simple 

expedient cf placing a Ivgh-.piality 

racing bicy.Me inner lube over the 

prinvr -oiler. Kruille is all baned on 

six dots arranged in pairs like the six 

on a dice-face. These are printed out 

bv ihe full atop. 

The GI .C has put £30,000 ioto the 

London Festival of Computin;; held 

April 9-21,: nd Popes that tins will go 

towards nukitig mor; Londoners 

i.ware of what they can achieve w i l l 
computers. More information about 

the GLC Computer Workshop is 

fvnilable by phoning 01-6*3 VW3 

Enquiries about rhe London festival 

of Computing should be cireeted to 

BIPR on Ol 734 2«X)7. 

Irvine 
You can nna*© contact w th 
the Irvine hackers via Ewan 
Dal ton, 21 Berry D'ive.. 
irv ne, Ayrsh i re KA12 i)LG 
or te lephone 0294 7657. 
Membersh ip cos t s £2 

Whitehaven 
The Wea l Cumbr ia User 
Group serves the 
Whi tenaven and Working' .on 
area. Ac t iv i t ies inc ude 
open evenings, compu te r 
courses and wc r k i na on 
var ious pro jects ̶ 
inc lud ing spsech syn thes is , 
d i f i i t i s ino g raph ics a r r f a 
l ightpen. Ring P Ma j id on 
0946-62732 or K Purk iss on 
0946 €6586. 

Gravesend 
The G -avese i d Compute r 
C l i b r o w hangs out at the 
Counc i l Tenants Club, 
Wh i leh i l l Lane, Sravesend, 
Kent. They rnee: every 
Thurodoy evening. Contact 
The C lub Secretary. 58 
Apsledene, Hever F a r n 
Estate, s ing iewe l i , 
Gravesend, Kent DA 12 5EE. 

Colwyn 
Colwyn Computer Club 
mcoto; at the Grsens I lotel , 
Co lwyn Bay. Contac t 
D Eevan, c/o Aberge le Road, 
Co lwyn Bay, C lwyd LLiJy 
7PA. 



the business micro market is worth £62Qm per year 

almost 80% of business micros are sold through dealers 

only Micro Business magazine reaches those dealers 

if you're launching a new product, it can be advertised on the front cover of Micro Business 

So if Micro Business isn't on your media schedule yet, call Ken Walford on 01-6513139, today. 

mW4. 



ADD-ON 
EXTRA 

Opus 
Disc System 
Spectrum 
£199.95 
Opus have reloaeod a c ioc 
sys tem fo r tf-e Spec t r um 
wh i c f they c l a im is to ta l l y 
compa t i b l e w i l h the Micro-
dr ive operat ng sys tem. This 
means thai any p t og ram 
w r i e r runs o n a Mic rodr i ve 
wi l l run en an Opus s / s t em , 
at a r r u ch h igher speed. The 
Spec t rum s i ts on l op o f t he 
meta l in te r face a r d can be 
s c r e w e d i n t o i t , l i k e 
In te r face 1. 

Apart f r om ihe Shugar t 
d icc j o c ke t there is a bi-
d i rec t iona l Centronics type 
pr inter port and a con t inu-
a t ion o f ine expans ion bus. 
The fu l l range o f Opus 
dr ives, th ree or 51/ i i nch can 
be used. The sys tem comes 
w i th a ut i l i ty d isc anc a 
manua l . 

The manual is perhaps i t s 
on.y ma jo r fa i lure as it 
ratnor aseumoc you know 
how :o use a Microdr ive. 
St i l l , y o t can a lways buy 
one of t hs man / ''drivef yout 
M i c r o d r i v e " b o o k s . I t 
represents exce l lent v a u e 
at c i yy .9o tor the comp le te 
s y s t em and s avai lao le 
f r om Opus on 01-701 8666 or 
f r om larger t r a n ches o f 
Boo t s 

Euromax 
Joystick Interface 
+ A ard CI6 
£4.45 
Thlo io a usefu l add-on for 
C16 and + 4 owne ' s , g iv ing 
t hem access to the huge 
range of Atar i - type j oys t i c ks 
ava i l ab l e . Th i s i n c l u d e s 
Euromax 's own range. 

Interpress 
Gas&eUe Storage 
£6.00 
The Bonecp Aud io Casse t te 
Safe can store- up :o 10 
casset tes in a s l i d ing d raw. 
S e v e r a l d r a w s c a n hp 
s l i p p e d t o g e t h e r . T h e 
c a s s e t t e s a ' e s t o r e d 
vert ical ly. 

Euroelectronics 
Printer Interface 
Spectrum 
£34.05 h cable 

- o r t hose lucky enough to 
navs one of :he new co lour 
p r i n t e r s , t h i s i n t e - f a c e 
a l lows ful l co lour or fou r 
nn lnnr sr.rpen d . imps . 

grey pattern of alternate white and 

black Jots. 

Just how c-il/v nvi-l;/ these routine* 

work with the mouse is well 

demonstrated by '.he ArtworkX 

piv^ibiu. U isele^ily modelled on the 

Apple's iV.acdraw program. Although 

it is not as powerful it must be one of 

the most impressive drawing pro-

grams yet to ;tppe.ir on a noire micro. 

To start off you are presented with a 

blank serein bordered by a number of 

boxes which show the options 

nvnilflhle Right ieor.s 'jt the right 

represent such fac litics as a spray can, 

a penc.l, a rubber, anda paint roller. If 

you wane to «sc the *>piay can, you 

move the mouse j ointer ever the icon 

and highlight it by pressing i buton. 

Now ycu can choose a spray size 

and, from a range of 2-1 partems, a 

Spray texture or "cokur". Tlte mouse 

pouter clunges into a spray can and 

by simply rolling the mouse around 

your desk fop yon fan rivati- the son 

of effect favoured by subway graffitti 

artists. 

A window pops up 
%'hcn you highlight nnr of rlv 

headings along the rop a window pops 

up giving a further range ol options 

such as dumping rhe fcreen to a 

printer or including text in the 

picturc. The mouse makes all these 

facilities eseepionally easy to use. 

A standard reproach levelled against 

draving programs is that they do not 

improve on pencil and paper. Art-

workX — in conjunction with tin. 

mouse — :s oue program tha: refines 

this cliargc. Indeed rhis reviewer was 

hampered by requests to play with it 

f ra i l people who normally giv* 
computers a wide berth. 

BBC 
Advanced Memory Systems 

j £89.95 
BY IN'I KODCCINU ptstc-over 
windows, icoiu and, moM import-

.intly, :: mouse, Apple's Macintosh 

llmost allows \ou :o fcypa>s the key-

board is a means of operating the 

computer. When i: appeared people 

predicted that it would only he a 

mater of time bcfcre the same 

features appear;d on an 8-bit micro. 

Island l.ofiic kicked off by using 

windows a:id icons in its excellent 

music program. And now Advanced 

Memory Syctems liar, gone one better 

oy edding a mc-use to the BBC. 

A sens i t i ve j o ys t i c k 

Sirty four predefined icons, eich 

mad: up of four characters, arc built 

into the Kom. "Icon places t'ne icon 

of your cho.ce where you van- it on 

ihe screen. Alternatively you can 

assign a panicular .con to act as the 

mouse pointei. Then with the 

command * Ytovrpomtir yuu a n use-

me mouse to move the icon around. 

Anong the other commands arc 

On its own the mouse is not much 

trior; than .» vciy .seiiMtive uy&tickur 

an upside down trackball, scalec down 

to fn snugly into the palm o 'the- har.d. 

It <3>nnrcts into the usei JH>*1 and 

needs a flat surface on which to roll 

around. What gives it its power is the 

accompanying software 

The AAIX mouse comes with a 

Kom and several programs on c.\ 

or disc. The Rom provides 15 

commands which can be included in 

Basic oi Assembly language p-o-

grants. Together they allow you io use 

the mcuse to control pointers, 

wincows and ions. 

Icons are built in 

* Wir.dov which draw; a window 

with a border and * Burton which 

defines the key coeles generated by the 

three buttons ut tbe Iron: of the 

nous:. As the commands are only 

availahh- in the BBC's high-:cs nono-

clirome modes, t) and ' Desk is 

hmdy sir.ee it clears the scrccn with a 
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The original and still 
the leader in value. 
MEGA •BOX 
measures 
6 W x 8%" 
x 6V2 

Our Quality Promise 
You tan order XIUSS disks with confidence. We buy 
ourd.sk? in bulk from international manufacturers, to 
our specifications, then test,grade and retest them in our 
London .aboraiories. Every order of 25 or SOcomcs 
parkfd in the s?me top qiinli:y rigic plastic storage box. 
our M E G A * BOX . With lour dividers. Every oidcr o f 10 
comes packed in our dlSCO-bOX library ease. 

Fully Guaranteed 
The 

With 

XIUSS quality conuol is so siiii igetn dial we can 
give our famous 'two for one' guarantee. If ycu find a 
fa faulty disk, return it to us, and we'll send you two in 
exchange immediately. All part of our live year guarantee. 

-it's tough! 

XIZSB 5V4" Floppy 
Disks Prices 

Code * 2 5 ss-dd XIUSB 5 W48t:>i disks with 

MKM7F m MEGA* BOX £29 

Cede4 25d^XLSSS V/»'4«tpi disks wiU> 

MKMV7F in MEGA*BOX £39 

Code 5 50 ss/dd ¥ I iron 5 »,v'48tpi disk? with 

/TMMWJT in MEGA*BOX £50 

Code 6 SOck.'ddXltZSI! 5'/»"4«ipi diskt with 

M H W W in MEGA*BOX £75 

Code ) 10 ss/dc Xltni!! 5W48tpi d sks with 

/ m t M F m disco-box £13 

Co-de 2 lOds /ddX ISS i ? 5>/i"48ipi disks with 

M i a (W \ u disco-box £18 
Features: Write protact notch, centre hubs, double 
and single density. 

Tyve>:'-' sleev;s, f nd with M tO f f f f 

Personal Callers Very 
Welcome 
We're now established in our newshewroom in 
Alfred Plac:. You can >avc our £2.00 delivery 
charge bv cillinR in - you'll be wclcone from 
IO.OO a.m. till 5.00p.m. Saturday 10.00a.m. -
4.00 p.m. 

Help Lines 
If you vant help or information to place an order 
ring our 'hot line' on 01 -631 3600or if you need 
ectnical advice ring 01-631 0255. 

Official Orders 
We accept orders from all government bodies, 
schools, universities, libraries, armed foicesetc. 
Wcdcspaich on receipt of an official purchase 
lrder. If you can't raise a chccue without an 
invoice just post or telephone your order and we ll 
send you a pro-forma by return. 

NEW! 
The midi box 

15 ds/dd disks in our m i d l bOXa t a 

bargain pricc. 
Our new ITIidl-bOX has some great 

features. It's made of high impact PVC 
and holds up to 30 S ]A" disks, but is 
one of the ncalcst on the market. 

Measuring 6lA' x 61/i' x 3W the ridged 
lid conveniently holds the disks you arc 
working on ready to hand. And with 15 

ds-'dd disks with AMHffl it's a 
bargain at only £20 plus VA 1. Code M1 

A Box and a half for the 
price of one! 

Special. Mid iboxwi th 
80 track 96 tpi disks at only £25 p lus VAT. 

Code M 2 

Disco Te k Ltd . , Lex House, 3-6 Alfred Placc, London WC1 , England. T elephone Sales: 01-6313600 Technical Enquiries: 01-631 0255 

Fill in the coupon or send written orders. 

Name 

Signature 

Address 

Disco Tek Ltd. , Lex House, 3-6 Alfred Place, London W C l , England. 

Please send me the following: 

I enclose a cheque for £_ 

Postcode 

or debit 

my Access/Diner card number 

TYTR'VEXIVA rtR'SLRML rnmeof DII I'oni 

C/fffMQffllF ii a 1 qjisic. cd name >f Diu?o Techix>logy L ie 
c' XltDS is a registered nanc i; a registered ramcof 

XLTRON I.td. 

Code No. Quantity Product Computer Price 

J f T ^ VAT at 15% 

Add £2.00 delivery for disks,£5.00 fordrives j k ^ k D e l i v e r y 

or £6.00 for both. Cleaning kits free delivery. * T o t a | 

J f T ^ VAT at 15% 

Add £2.00 delivery for disks,£5.00 fordrives j k ^ k D e l i v e r y 

or £6.00 for both. Cleaning kits free delivery. * T o t a | 

J f T ^ VAT at 15% 

Add £2.00 delivery for disks,£5.00 fordrives j k ^ k D e l i v e r y 

or £6.00 for both. Cleaning kits free delivery. * T o t a | 



Star* 
chart 
Blue Max 
CBt/l-64 
£8.95 
Shcvt-'em-up 
J.S Gold 
* • • 

Blue Max fl ies again ̶ bLt 
th is t imp wi th Oommocore 
markings. W i :h i :s 
impressive graphics, th is 
U.S. import f i rst appeared 
in Br i ta in 'or the Atar i some 
14 months ago. " h e screen 
display dud buui J c i e riot 
as good as the Atar i 's . 

You have to strafe and 
bomb ground targets ̶ 
bridges, factor ies, boats, 
and art i l lery batter ies ̶ 
and shoot down enemy 
aircraft. 

A l though the se t t ing is 
Wor ld War I, you are f ly ing 
for Ihe RAF at a t ime when 
only the n r C ex is ted and 
are p i t ted against the Axis 
powers of the 1S30s. 

Yet those academic 
ob ject ions don ' t de i ract 
f rom what is a very good 
game. 

New Cylon 
Attack 
Spectrum 48K 
£5.75 
Shoot-'em-up 
A'n'F Software 
• • 

In isometr ic perspect ive ̶ 
3-D to you. r ra te . This is 
what it says on :he inlay, 
Dut I'm net convinced. No 
swopp ing th rough cosmoe 
like Codename MÃ. 

You just s tooge a b o j t 
left and right, up and down, 
pepper ing the o n com i r g 
hordes w i th laser bol ts. Not 
^ery co lour fu l , not very 3-D. 

Zone 00 
Spectrum 48K 
Blcw-'em-up 
Allanson 
• • 

One of these games where 
you have fo dodga around 
p lant ing one bomb at a 
t ime to destroy / ou r 
assai lants. These inc lude 
oc top i chas ing you round 
sh ipwrecks that look l ike 
Blue Petw badyes, and 
later on ye l lcw submar ines 
and blue meanies. 

Dungeons 
of Ba 

• Sinclair QL 
• Psion/Sinclair 
• Board game 
• £ 19.95 

YOUR COMPUTER, FFBRIJARV 1385 .15 

* * * * * 
As KARPOV AND Kasparov, toe to .oe 

jnder a chessboard, >were still 

slogging it out in what »vas to become 

:he longest-evei wcrld championship 

match, Psio^ WW preparing its world-

seating chess program for the 

commercial arena. 

Although the Psion prcgram vos 

running on a 8MHz Sage computer 

when it lied for firs: place in the 1984 

World Microcomputer Champion-

ship, its performance or. the QL is still 

very impressive. Its strengths lie a lot 

deeper th3n the novelty of the 

program's three-diraensiond graph.es. 

You should be able to ftni a level of 

play from one of 14 thct will give you 

a good game. Those 14 levels can be 

doubled to 28 vith the .ise of the Easy 

command — which puts the QL at the 

disadvantage of not being able to think 

abojt it> move while you ac thinking 

aboji your J. 

Ifyot redly wan: an easy game, try 

the novice level U. The compu.er will 

benignly play weakly whenever it 

looks like beating you. O f course that 

kind of help may not appeal, so the 

human can ctoose a response time 

from ihc QT. which n n vary from a 

few seconds at the lower levels up to 

level 12s equal time — it averages out 

• CBM-84 
• Arcade adventure 
• Qutcksilva 
M £12.95 
• • • 

RECOVER THF. FABLED stone o f Ba 

before youi energy rur.s out. This is a 

maze game with a diffcrcnce. Norman 

the warrior has to fight his way 

through tunnels, pressing secret 

panels in the ccrricors to reveal 

hidden chambers with objects to help 

him in his quest. This is an arcade 

adventure which gives you the kind of 

sec.ion through thi earth viev of the 

action best exemplified by Dig-Dug — 

except thai tliae ii uu digging. 

I wouldn't go so far as to describe 

the graphics as spectacular — this is 

how they aic described on the 

packaging — but nevertheless you are 

confronted with a fair range cf w;ird 

and wonderful opponents from 

scorpions to assorted bower boys, 
pr«iurahly rhr frmrriians nf the 

Stone. You can steer yourself around 

the maze wilh the aid of a joystick plus 

the function kcy3 hav: been redesig-

nated CO thai you can put up a shield, 

or fire an arrow, fight, or take an 

object. You simply punch the appro-

pi iuir key bcfuic you squeeze ll.e firc-

button. 

Shields arc necessary hecause 

arrows vill suddenly '/.com down the 

corridors at Norman, though they 

don': seem to be much use against the 

deniccns of die maze. If you do enter 

into fisticuffs with any cf these oeings 

ihc C-64 emits a realistic thumping 

and whjnp:rin» sound. With each 

contact your experience rating 

increases and your energy level drop3. 

You can pick up thing! in the most 

unexpected p.aces. It is worth search-

ing the apparently empty rooms 

which sometimes appear at adjuncts to 

the maze because you nay discover 

food and drink, more arrows, or even 

a vial of unknown. This can make you 

zip around the maze at terrific speeds, 

or no: do very much for you at all. 

There are unexpected pitfalls and 

tdepert traps which cause you :o be 

pirchcd in w.th :he most unpleasant 

company, the usual thumping and 

squea.ing resulting. All this kind of 

(continued on page 37) 

inovf 'or yon or, failing tint, ynn ran 

take back the moves until you reach 

the point where you blundered. If you 

acnuilly iratugc to inflict a ccfc.it on 

the si.icon opposition you can call 

round fri:nds and neighbours and 

bore them with a full-lengt.i action 

replay of your triumph. 

But apart from playing a quality of 

chiss nev»r before seen on a home 

computer, what makes this program 

immediately attractive is the astonish-

ingly .nigh quality of its graphics. 

Toby Wolpe 

the t:mc you are taking to move and 

l icit matchu yo j r face. 

For a game of correspondence chess 

length, level 13 gives the computer an 

infinite time to consider its mov:, and 

will only make up its mind when you 

force it :o ising th< M, move now, 

key. Fans of chess pozzlis will savour 

tie Psion program's problem solving 

ability. It has ci»ht levels. 

When things arc getting desperate 

you can ask :he computer to suggest a 



no tes all a t the s a n e t ime) . 
A t the p ress of a bu : t cn , 

you c a r s u mm o n up p r e -
p r o g r ammed r h y t hms and bass 
a c compan imen t s t o play a long to. 
I H S These t h r e e r h y t hm 
comb ina t i ons can be speeded 
up or s lowed down. 
M l You can aven g l i ssando (so 
long as ysu don ' t h u r t yourself.) 

T h a : is, make a note sl ide 
up i r p i tch. 
B M I You can f i l te r sound: reduce 
t ha t reo le , t i e bass , or both . You 
can save, on c a s se t t e o r disk, 
a voice or tune fo r f u t u re use. 
H H And , f o r b e t t e r s ound 
rep roduc t i on , ycu can connec t 

MAKE MUSIC 
W t M A l r i g h t , le t 's al g a t h e r 
r o und t h e c om p u t e r f o r a good 
old s i ng -song . 

You'l l f i nd t h e new 
Commodo r e 6 4 Mus i c Ma ke r 
s t r i kes exact ly t he r i g h : note, 
whe t he r you're an accomp l i shed 
musician op r - c o m m o d o r e 
whe t he r y o j m M Q i i t c d c n c T w / A o c 

then t ap in t he r h y t hm . 
9 1 And, be fore you can even 
say 'R i cha rd C l o ydc rmon l t he 
a u t oma t i c p layback f i l l s t he 
r o om w i t h mus i c . 

B l O r c e you've b e c ome a 
p iano v i r t u o so , you' l l qu ick ly 

app rec ia te the 

C O M P U T E R S O F T W A R E Mus i c Maker 's 

are an o i t - a n d - o u t baginner. 
• H If you can hum and knew 
ycu r ABC, you can s t a r t t o 
p lay - amou s p cpu l a r t u ne s 
immedia te ly . 
K No ma t t e r it you've never 
played a no:e before. 

S imply type in t he no tes 
f r om t he SFX ̃u to r Handbook , 

• • MUSIC MAKER DISK OR CASSETTE £29.95 

e the r ama z i r g capabi l i t ies . 
You ca r synthes ize mus ica l 

i n s t r Lmen : s . even craa>e your 
own 'cynth ' c l c c t r on i c sounds. 
M YOJ can play no t e s 
polvphonical ly. 

I T h i s is t he s m a t 
way of say ing you can 
play t h r e e d i f f e r en t 

M u s c Make r t o vour hi-f i sys tem. 
Mu s i c (Vaker has been de-

s igned. l ike all our s o f twa re , t c get 
t he very best out of Commodo r e 
ha rdware . 
• • I I t s the f i r s t in a ser ies of 
packages wh i ch wil l fully explo i t 
t he Commodo r e 64 ' s ou ts tand -
ing mus ica l capabi l i t ies . 
P P C ommo d o r e s o f t w a r e : i t 

c o s t s no mo re , even t h o u g h 
there 's mo re t o it. 



Star* 
chart 
Cliff Hanger 
CBM-64 
£7.95 
Novelty-
New Generation Software 
• • • 

Fans of the Roac Runner 
and the unfor .unate wo l f 
who tr ico to enonorc h im 
i s i n g wacky devices in 
those o ld Warner Brothers 
car toons wi l l love th is . 

You lake the part of Cliff 
Hanger, a r inept cowbcy 
t ry ing tD s :op a cesperado 
by c ropp ing boulders on 
h im bounc inq we iqh ts of f 
t r ampo ines , u s i r g nagne t s 
to pull anvils over c l i f f 
edges and so on. 

Crude b j t at t ract ive 
graphics, great f j n . 

Paddington's 
GarderfGame 
CDM-6-t 
Collinsoft 
* * 

But ter f ly co l lec t ing 
Paddinqton the Beat has. to 
zip around his garden 
co l lec t ing but ter f l ies 
w i thou t be ing olc-ctrscuted 
by tne hedgerow or 3tung 
by tees or pr icked by 
hedgehogs. 

Like the Magic 
Roundabout game, th is 
does not really make the 
besl use of its f amcus 
character. The somro l en t 
music would make th is a 
good game tc play last 
th ing a* nlr jht as yon w nrt 
down f rom a winter 's 
evening zapping over the 
hoe:il© al ion lancccap© otc. 

ATC 
Spectrum 48K 
£7 95 
Simulation 
Hewson Consultants 
• • • 

" w o games for t i e orice of 
one, though people who 
bought the previous ve ' s ion 
of Air Traf f ic Cont ro l are 
unlikely tc rush out and buy 
th is one jus t fo r the ex t ra 
thr i I of ccn t ro l l i ng Schiphol 
as wel l as London-
Heathrow. It eatures 
Concofde and the 
occas ional radio fa i lure and 
rogue aircraft . 

(cor.tinueo from page 35) 
tiling results in loss of energy and 

eventually in your demise. Certainly u 

competent arid enjoyable game, mere 

cp to the standard c<pected of Quiik-

silva than .sunie otliei recent icleaje.s 

from that stable 

Paul Bono. 

Tir Na Nog 
• Spectrum 48K 
H Arcade adventure 
• Gargoyle Games 
M £9.95 
• • • • 

SOME OLD HIPPIES might try ard p:r-

Miarir yru thai "*ir Na Nog i* an Irsh 

folkband that gained prominence 

along with Planxty anc other unpro-

nounceable names. Thtsc people will 

of course know th;it the phrase is 

Gaelic for land of youth. So lure we 

lave it, a compute- g$me set In 'he 

Celtic Other Worlc. There*probably 

arc Irish computer jokes but naturally 

you won't fine any of that sort of 

'.hin< in Your Computer. 

Based on th; great Irish mytho-

ogical hero Cuchulainn, the game is 

billed as a "computer irovic". Things 

t>uiug what lh«y ar« today, it sf. very 

difficult for a scif-rc>pccting computer 

game to get into the shops without (a) 

being based on a n ovie, or (b) going 

SOFTWi 
the whole hog and ac.ually pretending 

to hi• a movie in .is cwn right. 

Tir Nt Nog .las taken the latter 

course — the action is presented ss 

though a camera :s pointing it Cuchu-

ksnn, whoxr. we arc assured wss 

known as Otcuc to his friends and 

inimaies Personally. I would riot try 

calling the shambling knee-jerker at 

the centre of the screen any tiling other 

than Sir ontos I had bought hav» at 

least three pints of Guinness. If he 

could play the bass guitar, he would 

certahly givt Motorh cad's Lcmmy a 

let to worry about. 

He stands 56 pixels all — [hats 

p.xels, net pixies — and is controlled 

from the kcyooard. The animation of 

the charactei is very impressive. 

As he s.ouches disconsolately 

through Tir Na Nog, the de.aile.1 

Mcncrv in the fore and middle 

grounds scro.ls past aim Birds of ill-

omen hover around the castle of King 

Dhomnuil, flapping heir wings con-

tinuously in the distance. Cuchulcinn 

can carry up to four objects — though 

you have to check with the status area 

at tne bottcm of the scieen to see what 

he is actually carrying. 

Since everyone in the Celtic Oihcr 

Wcrld is actually dead til >ou can 

hope to dc is daunt them a little bit, 

anc shoulc anyone harm CudiuUipn 

serious.y Ix: just r.-maicrialisc. at the 

eni'ance to Tir Na Nog — sans 

obj;cis 

The purpose of the game ij. to louitc 

anc re-unite die fragments of the seal 

of Calim. Due to a breakdown in 

secirity, the seal was smashed into 

four b is by a servant of the Great 

Enemy, which has made life very 

difficult for everybody, the Great 

Enemy now being free to carry on 

business as usual, snuffing out 

galaxies, vesting pain and misery on 

mankind in the customary way. 

Having locnted the pieces you hove 

to jersuadi the owners to give thern 

up. 

Paul Bond. 

CAD/CAM 
Warrior 
• CBM-64 
• Task set 
• Sheot-'emup 
M £9.95 
* * 

N o r A UTILITY program for com-

puter-aided design'manufacturc, but a 

shoot-'em-up. Perhaps with the role-

merging of computer games that has 

led to such Strang* offspring as the 

arcrde adventure and the arcade 

strategy game, we are now .seeing the 

emergence of tha frcade utility? 

Maybe future vidkids zapping away in 

the arcade will unwittingly be design-

ing mote cfliueul spccdbuals, atio-

planes or three-wheeled electric cars? 

'Ihc screen presents you with two 

sides of a sneta. plate: the top arid the 

bottom. There are some hole? bored 

in i:. You steer a robot around shoot-

PI. t 
o c o t a o e 

uves a 

PHRSf. a oo 

' 1 WM 

<5E& 

f .CMP 0 * i 

i i g a: h on i l e ob j i c t s It" he pisses over 
a hole, he flips through to the oilier 

side of the plate anc carries on doing 

t iuk.li li e auiuc lli.iig, only upside 

cown. As the game progresses, you 

are presented with d flcnnt configura-

tions of olate and more hos.iles. 

The rather conftsed introductory 

pamphle: to the game warns us that as 

more ond mote of out environment ic 

planned and constructed by machines, 

it will fall to the machines to interpret 

the rules by which wc want o live. 

Life is definitely out of balance in 

tlvs scenario. The AI-12 is a machine 

tor generating structures :n exhibition 

halls. It is malfunctioning. Luckily 

(continued on page 39) 
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commodore ^^ 

The most breathtaking 
3-D graphics yet seen on 
the Commodore 64! 

STATUS: READY 
snnsf: 00809 screens 

m 

JELOCITV X / H C O O R O I M m ' K S X" 0CO Jj 

/ H AI.T2TU-X 88 F 
OS * 39 * 6 
A i l ' a A <j r n p r : nnnoo 

ion on how to become a U.S. Gold Sto 
e, Heneage Street, Birmingham B74L 

Soviets oelieve their treachery will leadto 1 ¦ ^ m 
total world domination. Ou ' only hope is our _ • 
space station equipped with stealth 
bombers, which can fly undetected in SoviDt 
airspace. iin«x. 

As squadron leader, you must lead your vywjL 
commandos on a virtua suicide mission, IfiaBI 
krocK out tne Soviet launch sites, and then 
proceed into the city of Moscow. Armed with only the 
weapons you can carry, you must seak and destroy ihe 
Soviet defence centre to stop the attack! Top multi-
screen action! 

j j y a i l ^ o n & i 

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

BOOTS WH SMITH JOHN MENZIES 
WILDINGS WOOLWORTH 



Star* 
chart 
David's 
Midnight Magic 
Commodore 54 
ty. 9t> 
Arcade 
A riolasoft 
• • * • 

This o ld B roce r tund 
original t r u r rphs over othar 
Dinball s imu la t ions in its 
'Grriarkablo m im cry o f th€ 
actual physics of a pin-
:ab e. You can cna rge the 
strength with which you 

DUI the launch spr ing. 

Psychedelia 
CBM-64 
£7.50 
Freak-out cats 
Llamasoft 
• • * 

What v/akes Je f l Mn t e r uo 
in t-io morning? Hie l lama 
c lock, of cou 'se . 
Psychedel ia is not a game 
̶ IL's a program w licit 
generates pat terns on a 
computer screen. Jef f 
exhorts us tc (a) turn of f 
the l ights , (b) put on 
whatever n u s i c you l ike to 
freak cu t to (c) pick up the 
oyst ick a i d do It w i t h 
fee i ng Ther« i s an auto-
derno, o r you can def ine 
parameters cr ca l l in pre-
sets, and you con record 
abcut 30 minutes of 
joyst ick input in memcry . 
Guaranteed to blow your 
mind, as they say. 

Statix 
BBC 
£7.95 
Novelty 
Psion 
• • * 

A c los9 copy o f A tar i ' s 
unsung c lass ic , Qix, Stat ix 
does r o t qu i te get the 
deta i ls r ight . There is no 
h igh score table, and not 
as much var iety as in :he 
or ig inal . Sti l l , the game has 
imme r s e appeal ̶ of the 
sort guaranteed to grab 
those who d sda in shoot -
em-ups. 

Supe r f i c i a l y it resembles 
a pa imer- typs game, but 
w i th the c ruc ia l d i f f e rence 
that you are no t con f i ned 
to a gr id. The idea is to 
cordon of f 75 per cent o f 
t he s c e e i wh i le avo id ing 
the Stat ix as it f lu t :ers 
around the open terr i tory. 

(•continued from page 37) 
then; is a MAD-2 droid inside it — 

i you must use this to try and find rhe 

missing cryo-wafer mcdule which is 

ihe source of the trouble. O f cotrsc 

the AI-12 has internal defence systems 

and this is what your droid is shooting 

at. 

You have to work your way through 

different levels — a maximum of 8.92 

svt wnb i> claimcd but since they arc 

all rather d*eary and metallic there is 

not much to choose between them. 

What you have to examine is the 

actual colour of the plates. All plttes 

on the entry le\el have a to? colour of 

light blue. There ire eight d.fferent 

colour groupings. Different colour 

groupings have different ways of 

clearing plates. Or. some levels you 

GO 
• 3BC 
• Acr.rnsoft 

• £9.95 
• Board Game 
• • * • 

ACORN-SOFTS Go program is a con-

siderable iuipiuveu.cutuu lidgc Com-

puter's version reviewed in the 

December issue. f;or on* thing it 

plays on a larger board, I i by 13. It 

also plays a stronger game 

In Jaoan Go is .he national board 

game, played by millions including 

several hundred professional players. 

Hut nv«»r turr i- hat yoi to -rally retch 

on, and the problem n-.ost Go players 

have is finding someone to play with. 

Which io why o conipcrcni heme 

computer vetsion i> particularly 

welcome. 

The gair.e If fai more difficult to 

program than chess. Recently, com-

pute board game expert David I-evy 

predicted that even in 10 years' t me 

no program will be able to play Go at 

anything aoovc beginner level. One 

reason for rhis is that the game coes 

not lend .tself to the brute forcc 

approach at easily as chest. On a full 

19 oy 19 board strict calculation of the 

Castle of 
Terror 
¦ Commodore 64 
• Melbourne House 
• £9.95 
• Ad/enture 
• • * 

NC MAN HAS ever returned from the 

Castle you ar; informed by an old 

man in a pub. Tne reaction of any 

sensible person to this news would be 

to put as much distance as possible 

between him and said Castle. But, 

advcnt.ires being what they arc, off 

you go, pausing only to grab ony 

likely looking objects you fir.d lying 

arcunc the place. 

The game is in two sections, the 

first is plfyed in the village. When 

you think you're ready to tackle the 

ca?rle you have to load the next 

section. 

Success deoends on persistance 

and close examinaionof the pictures. 

There are 40 graphic screens 

altogerher with accompanying eerie 

SOFTW 

drop time-bembi, on omers shoot 

to kill. 

Every so often you get a chance :o 

jump levels, otherwise the game 

would be ve"v boring as it admits n 

the pamphlet. 

YOJ are given a rough map, but it 

covers only one qu;rter of the entry 

level. The solution to the game Iic3 in 

screen 81S2 and a large phase counter 

is provided ai the top right of your 

screen to mark your progress. You arc 

prohibited from entering certain areas 

without tokens or passwords. You arc 

tokl where to find the tokens — 

occasionally — after each comp eted 

screen. 

Paul Bond. 

consequence of a particular move is 

not >o important. You coald argae 

that :t offers greater scope for iniuitivc 

play resting on paten recognition 

aid a "feel" for the position. 

In view of this it is not surprising 

that Aoornsnft f»o is b*tti»r ar tarries 

than strategy. The program tends to 

get bogged down in securing a small 

group of stones vhen there sre larger 

gains to be made elsewhere. 

Noncthiless most beginners will 

find it hard ro handle. As veil as a 

hsndicap option, there are tvo levels 

of play and ir is quirk rn riovf: at both. 

S'mon Bees ley 

^ S I 1 • 
• h : - -1? ." "a? " ^ r ^ - r ^ r • f I % 

--••'•^JFSTasfiski^- :.. vt.iiJK.taH5 

mus.c. The program is ra:hcr fussy 

about cccepting words, but dees 

allow vou to er.ter sentences so that 

you can skip severs! screers at once. 

Your ultimate quest :s tc vanquish 
the ivil Count, rescue the beautiful 

young maiden and with a bit of luck. 

line your pocket ;n rhe process. 

Instant death — naturallv enough — 

ties around every corner. 

Lee Paddon 
(cominLOd on noxt page) 
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Star* 
chart 
Tristan and 
Isolde 
CBM-t>4 
£8.95 
Arcade adventure 
CRL 
* * 

Wi l l t he / be p lay ing this 
one n t i e :oyer te tv /een 
acts at 3ayreuth? I coubt it. 
Or ig inal ly a German g a n e , 
th is may have lost a l i t t e in 
the t ranslat ion, but when 
you consider the sort of 
t rouble :hai people have 
gone to in actual ly using 
real mytho logy in games 
like Tir Na Nog, th is one 
does l i t t le jus t i ce t o the 
Ring Cysle. Ycu pilot a l i t t le 
r ran th rouch rooms and he 
gets eaten by monsters . 
Incidental ly s ince the 
contral characters arc 
Kunbe r t , the hero a r d 
K j n i g unde the maiden in 
d i s t i ess ̶ rio; to men t ion 
the unl ikely W-umper . the 
baddie, where do Tr istan 
and Isolde come in? 

The Hellion 
One 1/Atmos 
£6.fM 
Shoot-em-up 
Orpheus • * • 

W i th 10* sc reens, th s 
shou ld Keep Or lc 
shoot- 'em-up fans happy. 
Your He l l i on ̶ mutan t 
wasp ̶ can be r roved 
us ing the c j r s o r keys, and 
the baddies f ly at you f rom 
al d i rec t ions . A fun game 
wi th a n ice sense o f 
humour . 

MacMan 
and the 
Caber Eater 
Spectrum <8k 
Sinclair 
Educational * * * 

The ob ject of th is p rogram 
is to teach four tc e igh t 
year o lds to add and 
sub t rac t s imp le r umoe r s . 
This is cone by mu l t i p l e 
cho ice . I t 's v i s j a l l y 
appeal ing, and the qu icker 
you can c ome up w i t h the 
cor rect answer, the qu icke r 
MacMan wi l l bu i ld his 
caber, fo i l i ng the dreaded 
caber eater ! 

Witch's 
Cauldron 
• Spectrum 48K 
• £6.95 
• Mikro-Qen 

• Adventure 
* • • * 

BUMPKINS OF the world unite. You 

have nothin; to los; but your shape 

- you have been turned into a toad 

by wicked wrch Hazel. Having 

fail i*H th<> auditions for Pajt 

McCartney and the Froir Chorus, it's 

down to you to seek ou: anJ concoct 

some spells and potions to help vou 

regain humsn shape. 

Witch's Cauldron is a graphic 

adventure game w in a voctbuUry j f 

nearly 300 words. You can turn 

around in a rocm, getting different 

wall? depicted cn the screen, and if 

you exam.nc things like the 

GRAMOPHONE very closely, von 

will find a DIAMOND 

You can't pick up anything .hat a 

toad couldn't pick up, which 

basically means th3T anything lar&e 

will have to be left behind. How a 

toad .allies a diamond is a mystery to 

me — I guess it's okay if no-one gives 

him a hearty skp oil the back The 

plus side of beins 3 toad in this game 

ii that you can iop onto things lil.c 

mantlcpicces and examine ihem. 

While ycu crn't open any doors ycu 

can hop up (he chimney. 

Tlfcrre is plenty of SOOT hero and 

for jour firs: trick vou can throw it 

over your shoulder. Unfortunately 

one of Haad'e snp cosine creaurca 

generally happens along and devours 

you, just as you are about to become 

inure socially acceptable, li you can 

avoid becoming pan of a monster's 

menu, you have a schedule of about 

10 metamorphoses to go through. 

Talk about gating away for a 

channel 

Th: program understands plain 

adventure Hnglij-h; it ij possible to 

give rnmmands like "Pur the water 

in the cauldron" 

Tilt game contains over 9:) 

different locations — most ute 

illustrated with a full colour hi-rcs 

picture. No: al the objects arc 

useful, and nerc arc supposed to be 

aiour.d 700 different pos.sib!e actions 

in tlu game. Cord fun, but you haw 

to remember that one small step for a 

man is a giant leap for a frcg. 

Paul Bond 

SOF 
s a s 

E 

23?? 
3FI! 
\ \ * 

Gift From 
The Gods 
• Spectrum 48k 
• Ocean 
• £9.95 
• Arcsoo Adventure 
• * • 

OHIWITW HAS-A (.cobleiii Mum ran 

ofl' with another man ar d then ran 

off with his kingdom The oalv way 

he can get ii back ;s to enter the 

Labyrinth. 

The Labyrinth, apart from being a 

tricky place to find your way around 

is filled with various monsters trying 

ro ;np inr hero's energy. Fortunately 

he has friends in high places: Zeus 

has given him a Sword and Apollo 

hot given him the Seven Tcara of 

Icarus which can be used to mark 

chambers within ihe iabyrinth. 

Apan Horn the monsters, you've 

also got to cope with mum who is 

busy moving objects around. She'll 

also kill your sister Electra, given 

half a chance, which would be a blow 

as the Gods hive revealsd the 

solution of your quest to her 

All this plot detail ?ives the game 

plenty of favour. It is complemented 

V o u c o n * t 

V o u a r e u p t h e c h i n n e y 
H e r e i s : 
! > o f t e S o o t 

by the grtphics of tiie ;ata:on*.bA, 

filled with pillars, columns, and 

animated monster*. The controls arc 

easy to use using a combination of 

joystick movements anc the lire 

buuon to move, fly, fight, pick up 

and drop objects. There is also a 

pause key which helps when making 

a map. 

Your task is a long and difficult 

one. It's a hrgc maze, and even when 

you find the objects, I here are only 

six real ones among the 64 scattered 

around. Should Clytaemestra 

nuuagc to Is.11X ClcUia, yuui task wilt 

become immensely mere difficult. so 

much of your time will be spent 

chasing tjlytcamesrra around so that 

she doesn't have a chcnce of getting 

to Elecra. 

The Greek legends of heroic quests 

make great themes for panics and this 

is ccrta.nly a well executed example 

Lee Paddon 

Star Strike 
• Spectrum 48k 
• Re al Time Software 
• £5.95 
• A readc 
* • • 

FOLLOWING UP the.r successful 

version of the arcade classic SI: l ank 

Duel, this is an excellent version of 

the current arcade hit. There are four 

scrccns to battle through: a space 

battic with the tie fijhtcrs, a low 

level nin over the ground drfenms, 

:he trench, anc finally a shot at the 

reactor. 

T.nerc arj many difficulty levels 

running from the turkey shoot to the 

juicide run. All stages arc in 3D with 

yum cockpit controls in the 

foreground. The controls arc nice 

jnd responsive with climb, dive, roll 

ind lire; a variety of joysticks can be 

usee. 

Gjod rr.eat-and-potatoes arcade 

acticn. 

Lee Paddon 
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An outstanding selection from Kuma's rapidly expanding range 
of Entertainment and Application Software for the Amstrad 
CPC464 Micro-computer. 
Book. 
• The Amstrad CPC 464 Explored 
This superb book is designed to let every CPC464 user, at 
whatever level, get the most from his computer. After an 
introductory section on the special Basic features, the 
book looks in depth at the excellent sound and graphic 
facilities including: 0 Animation 0 Windows 
0Character sets 0 Multitasking 03 Voice Times 
0 M/C routines for Basic 0 Use of Zen 0 Use of O/S 
0 Sample programs 
Available from your nearest Amstrad CPC464 Stockist. 

1 
I 
I 

.......... ¦ 

I 
Trade Enquiries Phone 07357-4335 j 

Kuma Computers Ltd., 12 Horseshoe Park, 

Horseshoe Road, Pangbourna, Berks RG8 7JW. 

Please send full catalogue on Amstrad CPC454 
products. 

Name 
Address -

Phone 

Ktima 
A f t i S f f i A uCKw f 

Kuitva 
tiftftiinHu u r L ' t u t 

Holdfast Star Avengers Galaxia Gems of Stradus Music Composer 

Home Budget ZEN Assembler EASIVAT 



Now on 48K Spectrum 

To: Front Runner. K-soft distribution, 
620 western Avenue, London W3 OTU 

Tape C7.95 Including VAT 

Rush me Tape(5) 

Name 

Address 

Post code. 

Telephone. 

i enclose a cheque/ PO made pavaoie to 

K soft distribution for £ 

YCV2/BD 

.(post free) 

or debit my Access/Visa' 
Delete asappica&ie 
I would ike to near news of more Front Runner 
releases 1 I Ves Please a low 21 days for delivery. 

The ultimate 
underground 

adventure 
Superb scroll routine, described by experts as one of 

the best pieces of Spectrum programming ever! 
Sixteen mystical caves, 5 levels of play, 

joystick or keyboard options. 
one of the toughest tests of strategy and reflexes 

ever! starring "Rockfo-dn TM the incorrigible 
burrowing bug in his restless quest for gleaming 

jewels. 

U.S. Reviews 
.. Boulder Dash should oe leading contender 

for anybody'saction-game-of-the-year award." 
Burt Hochberg GAMES Magazine 

" a magics! mix of challenge, charm and 
originality... easily one of the best computer 

games 0 - the year: 
Michael Blanches Chicago Tribune syndicate 

'This game v/ill be mentionec in my will 
.. wnat sHiccn is ana integrated circuits 

were always meant to be. . . subtle brilliance 
and unceasing magic... in a class by itself.. 

Craig Holyoak Deseret News 
"First Star has done a first rate job 
on BOULDER DASH... the graphics 

aredazzlirg..." 
The Video Came Update 

"BOULDER DASH ta<es the cake... the 
overall quality is excellent..." 

John Skoog K-Power Magazine 

This one's 
hot for Xmas! 



NEWS 
o a e o 
r s s u 
t t t t 
h h 

The crystal ball 
A t t i e t i m e o f w r t i n g , 
D c o r n d a r k ' s R e v e n g e , t he 
fo l low up to Beyond 's br i l l iant 
Lords of M i d r i qh t , has only 
been on the msrket a week but 
alreacy I have heard of one 
pl?yer wno has comp le ted it 
As ton ish ing ly . David Harvey of 
Dereham in Nor fo lk managed 
to auDceed in the new quest 
after p lay ing it for just six days. 

There's s l i l l Ihe t h i ' d part of 
it it- l i i l uyy . The Eye of he 
Moon. tD : o n e . We lesser 
mor ta ls are s l i I gather ing our 
armies in pert 1. 

If youVe got any Chr i s tmas 
cash left a l l t f r e e parts of The 
Ket Tr i logy f r o n I ncen t i ve 
So f tware a^e avai lable in a 
handsome g i f i pack at rhe 
Special price of £12.95. a sav ng 
of £3.55 on :he se i . A sp lend id 
ba 'ga in for adventure 's . 

A helping hand 
Readers ̶ can you assist 
w i : h a plea lor help fo rm B. 
Kamph i i i s of The Metner anris 
concern ing Duicks i lva 's 
Smugg le rs Cove? 

He can ' t copo w i t h the w ide 
t rench, oak door, t r a pdoo r 
and co l lapsed tunnel . Can 
cuiyui t : help? 

- o r Ar ic 's Go lden App le 
players: 
• Shadow a h indrance? 
ELOH OG NEHT FFO PWAL 
NRUT 
• Beggar and c rocod i le 
awkward? 
CORC DEEF: ENO REHTONA 
HCTAC: RAGGEBOT 
NOMLAS EVIG 

Dying Df co ld on the glac e r 
in Aco rnso f t ' s Coun tdown tD 
Dco r r? 
Hb lGALG hO UNh I A 
RESAHP ERIF 

Sorcerer of 
Claymorgue 
Castle 
Various 
Adventure International 
£7.95 
If its JS the best adventure out of my 

lather pouch this month. I mutt 

confess to liking all of Scott Adan.s 

Our nan with the 
brass lamp and 
the key to a 
thousand 
mysteries sheds 
light on new 
adventure 
programs. Lost? 
Neve" fear, Hugo 
North is here. 

Tower of 
Despair 
Spectrum 
Games Workshop 
£7.95 

SPKCTRI- M OM'NI:<S ihould keep :I 

sharp eye out for t us. Ii is a text-only 

advent ire with a ug difference. For 

instance; the character set has teen 
immaculately redesigned and 
decorated JO that tne text appears like 

a monistic illuminated manuscript. 

Vcy a.tractive. 

The adventure is an enthralling 

atmosphere and is imaginatively 

detailed. This is an adventure where 

exsmiring objects will pay rich 

dividends. A glossy tooklet sets the 

sccne ind include* a couple of maps 

and a number cf pictures of the 

mnjor oeatiom. 

Vou must first find the Gold 

Gauntlet before vau journey to The 

adventure; but this is definitely his 

finest yet. 
You play ihe pari of Ksumvick, :«r 

inexperienced wizard, whose missior. 

is to enter Claymorgue Castle anc 

le iuvo 12 luit siaib. When yju ataii 

you already have a number of spell: 

an:l will find more on your travels 

Only trouble is, you don't know what 

rhese spel.s actually do. 

!f you want atractive graphics, 
you'll find them here. 

Tower of Despair, thete tc overcome 

the owner of the Ring of Skulls, :he 

evil Mai nor, who or.ee more 

threatened the land. 

Tower of Desna ir is just he 

program for those who like thick :nd 

rich detail, oodles of atmosphere end 

plenty of challergc. Garr.es 

Workshop ire perhaps better known 

for their expertise in other areas of 

the fantasy game world. 

Blade Warrior 
Spact'um 
Caote So'tware 
T H I S A rH.xn tidveiumc, wrif.cn 

with the aid of G Isoft's ibiquitous 

Quill. Th: game has a largish 

vocabulary — over 140 verbs, fast 

response and an interesting plot. 

Your jcb i; to hurt down the Black 

Witch, following in the footsreps of 

Mazar rhe Wizard who went before 

but has not been heard of in tmny 

moons. 

The game has one of tlx: best 
openings I can remember seeing in 

an cdvcnture. You have been chased 

by a large ?and of Ores and in your 

•inA cty to escape nave luil a.l yuui 

possessions. Ycu naw stand at a dead 

end. a wall at you* back. There is a 

solid door in the .vail but the Ores 

arc closing in for the kill. 

The wall is unclimbable anc if you 
thir.k that simply rushing through 

the door is going to nelp, think again 

the Ores chaigc through and teat 

ynu o picces. As they say on TV, 

now get out of that! 

orest o 
Doom 
CBM-6<< 
Penguin boobs 
£4.73 -i VAT 
'I lusts A computerised version of the 

hist selling Figlitir'g Fantasy 

ga'meboo* of the same ramc. 

It is mainly a exr game, he nrose 

being presented teletype style on a 

manuscript a scrolling scroll! You 

make dceiaicno by iclcctin;; from n 

number of choices g.ven at the 

appropriate point. 

The g;tne retrains vey faithful to 

the book but ir order ro cram the 

whole thing on to a micro, some of 

the game's data has to he lo:.ded in at 

different stages. The program auto-

matically tells you vhen to do :his 

There are a number of options to 

make the playing enjoyable. You cast 

control t •»« sneed :it which the text is 

printed, even pause it, and can return 

to the start cf a section, jusr. lik: ycu 

uuul i CM it bit«.K a page iti a JOGK. 

You ;an even store end recall a scrcll 

lo your own text — very hancv for 

making note, as you play. 

I liked ir — a splendid fantasy yarn 

and a refreshing change from the 

usual st\le of adventures. 
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EVEN THE PRICE § JiiLKEEpypum 
THE BLACK 

Specification 
Model: 

CUB 1451/DQ3 
W e i Monitor 
XGfi TTL inpjt 

Tube Resolution (pixe's) 
653(H) x585{V) 

Dot Pit* 0.42m 
fardwtfth 18MHz 

Also ivahbie in Stanford Resolution 
version for only £225inc. VAl , 

t * T t o 



Put yoursef in S r Clive's place. You have just launched your C-5 supert'ike and before 
going on tc produce electric four-wheel cars, bused, trucks and juggernauts, all guided by 
artificial intelligence and travell ng at 20Dmoh, bumper to bumper, you want to ease 
yourself in by inventing a computerised gadget wnicn will nake driving easier or more fun. 
irvent a gadget t ren give it a name, r 11 in tne coupon ̶ -ememberinc to put the features of 
the C-5 in order ̶ a 1 in the box ne>t to your favourite featu'e, a 2 besice your next 
prefererce and so en. Then send it to Your Computer. L-22', Quadrant Hojse. The 
Quadrant, Sut:on Surrey SM2 5AS. 

• Low running costs 

n Low purchase price 

• Lightweight 

Easy to park 

̃̃ l Can be driven by 14-year-olds 

Name of gacge: 

Name 

Address. 

V \ 
tfOAyeftftb* 

Idea forcadget. 

SINCLAIR C5 
Our Uncle Clivemobile may look like a latterday Mod 
scooter but ii doesn 't necessarily mean that 
Sinclair's gone off his rocker. Win one of these C5 
electric super trikes in our fabulous February 
competit ion and be the first silent rider on your 
block. 

RULES 
¦ 11 he w inne r of the compe t i t i on w i l l 

be the person who numbers the 
features o f the Of> correct ly and 
en ters the mos t or ig ina l idea for a 
compu te r gadget t o g o in a car in 
the v iew of the ed i to r . 

• " h e name of the w inne r w i l l be 
pr in ted in the Ap ' i l ss. ie of Your 
Computer. 

• A l l entr ies mus t arrive at the Your 

Computer o f f i ces by t i e last 
work ing day in February 1985. 

• Each person may enter the corn-
pet t i cn only once. 

• E n t r i e s to the c o n p e t i t i o r cannot 
be acknowledged. 

• N o emp loyees of Bus iness Press 
In ternat iona l or the i r relat ives may 
enter :he compe t i t i c n . 

• T h e dec i s ion of the ed i to r is f inal . 
LJNo co r respondence on the resul t 

of the compe t i t i o n w i l l be en tered 
into. 

• B u s i n e s s P ress n t e r n a t i o n a l 
a ssumes no respons ib i l i t y o r 
l iabi l i ty tor any comp la i n t s ar is ing 
f rom th is compe t i t i on . 
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IN \N INDUSTRY notorious for broken delivery 

promises, the Enterprise stands head and 

shoulcers above the competition. First seen in 

public in September 1983, the machine is 

only now going into mass production. 

When first announced, it seemed to offer a 

level cf performance most micro owners only 

dreamed about. However, a b t of bytes have 

flowed under the bridge sincc then. Several 

innovative new arrivals have beaten ii to the 

high street, and the'industry Etalwarts arc 

even mors entrenched wi:h huge user bases 

and software support. 

A year or so ago, a machine had to bt good 

to succccc, now it lias to be very jood to even 

survive. So how doer, the new machinc 

measure up to the competition? Geoff 

Ilollington, the designer of the Enterprise's 

casing, had some hard words to say about the 

looks of o.her machines when Your Computer 
interviewed him in January 1)84: "Most 

home computers are just a printed circuit 

board sandwiched between two sheets of 

cream plastic, w.th a few keys sticking out of 

the top". 

The Enterprise is certainly different. The 

machine is only 33mm high, achieved by 

mounting the keyboard in front of the main 

POB. The box-like contours of other 

machines has also been eschewed fcr a mere 

rounded look. Like t:\otv. other micros of 

recent years, you can have any colour as long 

as its grey, bi t at least the drabness is relieved 

by a colourful keyboard, with green control 

keys and blue function keys. Wheiher ycu like 

it is purely a matter of personul last;. 

Enter the Enterprise, 16 months 
and several identity crises later. 
Nick ULA takes the blame for 
delays but also Lee Paddon's 
praise for producing some of the 
best graphics around. 

Keyboard is disappointing 
The keyboard itself :s rather a disappoint-

ment, w in a rather spongy feci that will not 

endear it to -.ouch-typists. On tl.c plus side, 

the keys arc nicely laid out, wish everything in 

the usual positions, and any odd keys tucked 

well out of harm's way. The most striking 

feature of the keyboard is the built-in joystick, 

insieac of tlx: more usual cluster of cursor 

keys. 

This looks a lit on the flimsy side, and it 

wil'. be interesting to see how much punish-

ment it can :ake from the games fraternity. 

That aside, ii is ccitaiiilv a very easy way to 

edit text and programs, although tne 

hamfisted might easily knock it by mistake. 

There are eight function keys, which can :>c 

use.! with the shift and All keys to prodv.ee 32 

combinations. 

Around the back of the ease are a series of 

ports. Enterprise seems to have cut costs here 

and we are left with the old edge connectors, 

instead of a few proper sockets which COM that 

liulc bit exit a. There are ports .'or two joy-

sticks, an RGB monitor, a printer and a 

serial/network port. 

There arc also the necessary sockets for a 

:elevision, a power supply but no on-off 

sw'i.ch; and a casicttc port. The reset bull on is 

usefully positioned at the extreme left of the 

rear panel One press for warm reset, two for 

cold. 

The Rom bay on the left of the machine can 

accommodate Ruins up to 64K and on l ie 

right is i he expansion sockei which gives 

access to not just the main address anc. data 

buses, but the audio and viceo circuitry as 

well. 

The internal aichiicuuic of .he Enterprise 

is unusual. Bank switching anc sideways 

Roms have been taken to their logical conclu-

sion. The address bus is extended from the 

usual 16-bi: Z-80 bus to 22 bits anc hence 

4Mbytci. Thb is achieved by divid.itg the 

address bus into two. 

The two most significant bits are J S C J to 

select one cf four 10K. pages. This 

address is read from an eight-bit register 

Dave, the Enterprise's custom Iff A, which 

also handles sound product ion. Of these 256 

pages, the top four are the video Ram, which 

can also be shared by programs, and the 

operating system's scratchpad. 

The system Rom sirs in the..hoiion two 

pages, and the cartridge turns up in pages four 

to seven. While this is all very clever, it docs 

rather tie up the processor, which has to mess 

about with page address. Sti'.l, when you ye 

got a Z-80A processor cm-king along at 

4AlHz, you've got a little time to spare. 

The operating system EX03 has been 

designed for flexibility. All devices are 

accessed using channels. This will of course 

allow simple expansion 

Apart from Dave, the other custom chip in 

the Enterprise is Nick, apparently the cause of 

all the delays. Nick handles the screen, anc it 

hardly seems surprising some trouble was 

encountered with this revolutionary design. 

Most computers have a cerain amount of 

memory assigned to the display. This might 
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vary with the video mode in use. hut you arc 

always sure where it is. 

Nick changes all that. Any pzrt ol the b4K 

of Rain can he assigned to Nick. The user 

simply defines parameters of mcde, width and 

height, and the operating system assigns the 

required amount of Ram to it. 

It is a similar concept to graphic windows, 

but thesfc windows can be slid around the 

screen at will. There are five modes, lo-res 

graphics, hardware text, hi-res graphics and 

software — 80 column — text, and attribute 

mode which mixes the two. On top o f that you 

When Dave isn't busy with memory maps, 

he's producing seme very pleasant sounds 

There arc three sound and otic noise channels. 

The sound .s in stereo over eight octaves, and 

rather wasted on rhe internal spesker, using 

external speakers or headphones is a must if 

you want to appreciate Dave's "mer points. 

F.ach sound command can state volume and 

pitch as a function of time, in stereo. Var.ous 

special effects can also be produced using 

distortion, filtering, using another sound 

channel to determine thi1 cut-nIT frequency, 

and ring modulation. 

The Basic comes on a cartridge and is 

another one of the machine's strong points. 

Whilst retaining all the tisui.1 features of 

standarri Microsoft bisic, Tfi-Rasic has 

features which normally only come us Basic 

extensions. 

I h e central philosophy is obviously to 

encourage the programmer to think structure, 

and borrows many features from Pascal. If 

this sort of language had beer, the standard 

when Basic got going, ii might not have got 

(continued on next page) 

alsc have to specify the number of colours you 

want. This can be 2 ,4 , 16 or 256 colours. The 

more colour, the less horizontal resolution. 

Maximum resolution is 673 wide by 512 

deep, although this can be doubled using 

''interlace '. The text is or. an 8 by 9 matrix, 

with lines The versjriliry c f the vid.ao 

display will enable complex graphics to .ne 

built up easily, anc w.th a modest memory 

overhead. 
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(icontinued from orevious page) 
such a bad name for itself. 

Apart from the usual I f . . . Then . . . Else 

structures, which can be carried over several 

lines, ii supports Do loops using While or 

Until conditions at the beginning or end of 

the loop. There .s also an Exit command for 

further flexibility in structures. The Ca;e 

statement is rather like setting up a "flag" 

which is tested to determine if certain state-

ments are executed. 

IS-Basic supports the use of "global" ar.d 

"local" variables. This means that u sub-

routine can use the same variable as ihe main 

program without being affected, mere.y 

passing parameters to the main program as 

needed. This means that subroutines can be 

transportable from program to program, 

withou: having to be rewritten. 

An extension of his idea is that several 

programs can be resident in Kam at the same 

time, with the same line numbers. Control 

and variables can be passed between thein 

when edit ting programs 

The principal graphics command is Plot, 

which moves the graphics cursor I f the co-

ordinates are followed by semicolon, a line is 

drawn between the new and old position in 

the current ink colour. There is also a set cf 

Logo type graphics commands as we.l as 

T*. I ipse and Fill commands. Ink, Pen and 

Border colours are selected from a palct:c cf 

256 colours. These can be selected by 

number, or name, or you can specify the 

amount of red, blue and t;rccn you want. 

Possibly more ase to commercial artists and 

printers han programmers. 

Sound commands are simple. The Basic 

so me command can be fcllowedby a number 

"of parameter:'. Muting pitch and volume ever 

tine and any special effects. A scries of sound 

commands can be issued to the four channels, 

and these sit in a queue waiting to be 

executed Ir. case you lose all track of the 

duration of n>unds on the various c.nanneb, a 

Sync command wi.l set you straight, or just 

Clear the queue and s:art again. 

The Basic is generally very comprehensive, 

ami really lets the user get at the guts of the 

machine without having to resort to machine 

code all the time. I f anyth.ng it might be 

accused of being rather longwinded and 

unwieldy, but then you don't have to use all of 

it. 

The very wide format of Baa.c commands 

means that very little error checking is done 

when the program is entered. There are also a 

number of words wnich can only be entered in 

immediate mode, although this is really only a 

minor criticism of a fascinating dialect of the 

Basic language. 

The only reason I can imagine for a 

programmer wishing to leave Basic is speed. 

I'm afraid IS-Basic isn't going 10 keep Beeb 

owners rwake at night. Even the humble 

Spectrum shows tlx: machine a clean pair of 

heels on most benchtests. 

Included with the machine is the power 

supply, UHF lead, two cassette leads, he 

Basic cartridge, the inevitable demonstration 

cassette and several booklets. These are :he 

setting-up guide, the demonstration manual 

and the programming gu.de. The sett.ng-up 

guide explains very simply what's what on :he 

machine, so that the terms used in the other 

books won': mystify even the complete 

CONCLUSIONS 
• =or £250, or £350 fo r t he 128K 

ve rs ion due c u t l a l e r t h s year , 
t he r e is no d o u b t tha t t h e 
Erv.erpr ise o f f e r s the oest va lue 
fo r mo n e y in ha rdwa re t e rms . The 
Bas i c i s easy t o use and w i l l 
appeal t o I he beg i nne r . T c t he 
mo re e x p e r i e n c e d p r o g r amme r , 
:he c omp l e t e n e s s of t he Bas ic 
w i l l be a reve la t o n ̶ no mo re 
3 e e k s and Pokes . 

¦ They w i l l a l co b-3 ab le to de lve 
qu i t e eas i l y i n t o t n e dep t h s of t h e 
ope ra t i ng s y s t em d ue t o t h e open 
na tu re of t he s y s : em and i t s 
channe l b a sed a r c h i t e c t u r e . T he 
ha rdware bu f f hoc a lso been 
ca te red fo r w i t h : he i n c l u s i o n of 

t h e s o u n d and v i deo l i n s s o n the 
e x pans i o n bus . 

¦ Pe rhaps Ihe on l y U u u d o n the 
h o r i z o n i s t h e r e a c t i o n o f 
c omme r c i a l s o f t w a r e h ou se s . 
Because o f t h e r evo lu t i ona ry 
c o n c e p t t he ma c h i n e embod i e s , 
it w i l l t ake t h em t ime ̶ and 
hence money ̶ to c om e to g ' i p s 
w i t h t he ma c h i n e , e spec i a l l y if 
they wan t t o get t n e m o s t ou t of 
N i ck a nd Dave. 

• T nus En te rp r i se may f r i d i t se l f 
c a u gh t in a Ca t ch -22 po s i t i o n 
whe r e c omme r c i a l s o f t w a ' e w i l l 
no t be d e ve l o ped u n l i l I he re s a 
b i g user base , and peop l e w o n ' t 
buy t he ma c h i n e un t i l t hey see 
t ha t s o f t wa r e is ava i l ab le . 

novice. 
It aiso explains how to load taped software. 

This is certain!/ a }>i;up'e process on the 

Enterprise, you jus: hit the button marked 

star:. To make sure you ge: the playback 

volume right, there is a biob on the display 

dur.ng loading, and if this flashes green to 

red, the volume s collect. 

As far as the cemonstration tape goes, the 

programs are hardly dramatic. But at least 

they are short Base programs which w.ll 

actually teach you how to write your own 

rather than the desietiei's piece-Ue-rdxistcriCe ,n 

30K of machine code which teaches vou very 

little. 

Finally we come to the programming guide, 

which at nearly 230 pages looks fairly 

daunting for even the seasoned veteran. It .s 

cividcd up into tluec sections: getting 

acquainted, the tutorial and the reference 

section. Getting acquainted is the standard 

beginner's introduction, but worth a glance 

through by experienced programmers. It 

stccis the pa h between mystification and 

condescension very well. 

The next section introduces the core of IS-

Basic. I: spends a large amount of time on the 

structure commands, with plenty of examples, 

but towards th.* cud lathet glosses over several 

of the more interesting subjects, for instance .1 

barely mentions attribute graphics. 

So while the beginner will have something 

to keep him busy, anyone interested in 

graphics will be forced to pick u > the clues 

from the demo tape, or wait foi the inevitable 

flood of "Get the most from vour Enterprise" 

type books. The reference section gives a 

comprehensive list of IS-Basic: commands, a 

glossary of computet jatgou and a few more 

hints on using sound and vision. Net a bad 

effort all in all. 

The Enterprise has a built-in word 

processor, which although rather crude could 

save on TippEx if your cyplhg is a bit loagh. 

It lacks features such as "search and replace'', 

block move or block delete. It is, however, 

easy to use, with helpful on-screen prompts. 

Another handy idea is that a listed Basii: 

program becomes a woicl process.ng file, so 

you can scroll .tp and down the whole listing. 

How many times have you lei the l:ne you 

wanted to edit scroll off the top of the screen 

and cursed this end-cf-the-vorld effect? \ i 
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MKavJjx) 

14" COLOUR TV/COMPUTER MONITOR 

B$$NC£Q, PICTURE QUHITY 

BRIGHTER COLOURS 
CLEANER SOUND 

i « mn u n r « t o u c h * d p h o t o g r a p h 

NO BOTHER. 
The remarkable new Ferguson 

MC01TV is built on the fan.ousTX 
clidssis, so naturally itoflers the b»SL 
in picture quality. 

But. it. filso features DIN sockets 
for direct RGB an J Composite Video 
input.. Which means every signal, 
from whatever source, is transmitted 
directly to the screen without being 
riemodnhterl. 

The result is clear to see - and 
hear. No more fuzzy images.No more 
cull colours. Sharper wording and no 
hiss or hum on the sound. 

Unique automatic source 
switching allows you to plug in your 
video recorder and any home com-
puter with RGB output and leave 
them setup. 

There's no need to unplug any-
thing unless you went to carry the 
highly portable Ferguson MC01 
around with you. 

A computer monitor that 's also a 
colour television is the ideal second 
set for the modern family. 

RENT OR BUY 
And now youca i i ien lu ibuy the 

Ferguson MCO l from DER. 

Rental costs just £3.9S a month. 
For that you get a lead compatible 
with vcur computer and full DER 
service. Or you can fcuy the package 
for only £225. 

Simply fill in the coupon now 
ar.d we'll arrange a free homedemcn-
stration soon. 

The Ferguson MCO l .'roin DER 
will help you to understand all your 
programs more clearly. No fuzz*, no 
both sr. 

Wo supply leads tor Ihe following com 
puters BBC A and B Acorr. Electron AGB, Oric 
RGB. Lynx RGB, Sherp MX-71 1RGB, Dracon 
C/Video. Vic20 C/Vidco. Vic M. Colr nrC.^r io. 
Sord-M5, Newbraia Atari 300 Canon MSX. 

[~T\vould like a free home demonstration cl | 
ihe Ferguson MC01 Colour TV/Computer i ircjuson 
Monitor. 

Name 

Address. 

Telephone No.. 

[prefer to rent [ I buy 

MV home computer is:. 

YC 

Ser.d to DER, Homo Computer Dept., Apex 
House,Twickenham Road, reltham. Midcx. 
Vov. will be contacted wi.liir. 14 days of 

j receipt 
J 

Only 1 month ail vancc rental required.Min. rental f erlcd 1 \ oar. Rental customers must b* 18 or pvoi. Prices luty varY 
ai DDK's discretion. Avaflanis in Gi B/uai > (iiimiianu onivl. L>tK Aiex -lonse.'lwicl.'onliam Roac. Feitham. Mid tlx. 

THAT'S 
DOES YOURS 

DO THAT 



VIEW AND 
Ti-x R is IDEALLY suited for manipulation by a 

niciopiocessor. The aphanu.meric symbols 

involved can all be described by the permu-

tations j f tight bits one byte — and many 

documents are shorter than the 16 bit adcrcss-

ing capabil ty :>f the 6502 and Z80 CPU?. 

VIEW ar.d SCRIBE aie word processor pro-

grams for the BBC microcomputer. VIEW is 

die official Acortisofi product and SCRIBE .s 

distributed by Kucon Ltd. in Swansea — 

Merlin Computer Products, Bucon limited, 

35/35 Singleton Street, Swansea, SAl 3QN -

Telephone 0792 467980. 

A "wore processor" program is conpa*-

ativcly easy to write in Basic provided that you 

limit yourself to a short text end only s few 

facilities. "Ihese programs arc often published 

in computer magazines but really ought to te 

put mo a ilUTeiei.t category as they bear little 

resemblance to a professional piece .̂ f word 

procession software. A good wordprocessor .s 

like a sharp woodworking plane — unobtru-

sive, effective, versatile, ready to hand and con-

ducive of good lesulb. 

There is, however, no single best word-

processor because different people use "text" 

in entirely different ways for different pur-

poses. A journalist will rarely want to handle a 

document longer ;han three or four thousand 

words. Conversely, the ease of operation and 

the speed ai which text can he entered may he 

terribly important. 

The layout of the printed text is likely to 

follow n simple pattern. On the other hand, a 

Figure 1. VIEW Format rulers. 

technical author, a mechanical engi-ipe- o- a 

biochemist may require more than 80 columns 

for the produc:ion of tables 3nd complex 

format controls to permit the insertion of 

diagrams, the representation o f mathematical 

symbols and references to footnotes at :he 

bottom of the p?ge. 

A person running a small business may wish 

to .ncorporate individual ltames aid addresses 

into letters, and may want to fltet the contents 

of ihe Int er ncrord:ng to whether or not .he 

recipient has paid a bill recently, enquired after 

a product or made one of a number o 'different 

mistakes in filling out rn insurance proposal. 

You could write one program that would deal 

with a.l ihese tasks md seine people haw tried 

to do this. "Integrated" software packages such 

as "1-2-3", ' Symphony", and "Jazz" aim to 

otVer both word processing ar.d data handling 

in one package so that text can b-; mixed with 

the Ksolts from a spreadsheet analysis, or 

merged with data from the built-in database 

prcgram. * 

hut it is still very difficult to make the pack-

age comprehensive 3nd simultaneously easy to 

use. 

A menu, for example, is i. screen display 

which allows you IO choose which operation 

the program should carry out next. Menu-

driven programs are easy to use but tend to 

hpcom? irritating after some time as th; user 

becomes farnilia- with the range of options 

available. This problem becomes particularly 

important when the computer is used with a 

Fl> • < t < 

Produces text thai MRS between the triangular arrow msrgins. Tho computer beepe 
when the cursor passes ihe "b". 

F l > - < 

This rUerline slows awider eft margin and t.vo tab stops. Up to 126 ruler lines can be 
se: in a cocument; more tnan enoigh for almost any purpose. 

Figure 2. Onscreen capabilities. 
V I E W S C R I B E 

Enter text 40/80 Wordwrap Yes No 
eels Yos Yes ON'OFF (Always Do) 

Enter text > 80 Yes No Tab stops Yes Yes 

eels (max 132) Decimal tab 
Centre loxt No Yes stops No Yco 
Fill & Justify Yes Yes Left and Richt 
Right Justify No No ma-gins Yes Yes 
Underline No Yes Refut iict. 
Page breaks No Yes naragraph Yes • Yes 
Set page b-eaks No Yes Global Forrrat Yes No 

(automatic) 

t^Mmmw^ 

serial terrtiina rathe" than having a memory 

mapped display. 

It tukc3 longer to clcar and then write a 

screenful of informaion on a ser.al terminal. 

Wordstar solves the menu difficulty by allow-

ing :he user tc choose any one of four levels of 

help. A : one extreme half the screen is taken up 

with helpful messages; at he other, you arc 

assumed to know what yoi are doing ar.d no 

messages are displayed. 

VIEW can be used with e ther a cassette 

recorder, or one or two disc drives. It has many 

attractive features und some important 

drawbacks I f you use VIEW with the BBC 

micro set to Mode \ you will be able to type 

arid display text ?.s it will look on an A4 sized 

piece of paper. You will be able to hold about 

,5C0 words ol'text L« memory it any one tin;e. 

Usiug a 40 column display VIEW will hold 

approximately 25,003 characters in memory, 

ibout 4,000 words. Secretaries and other 

professional wore processor users will find it 

very difficult to work with a 40 columr. display. 

T:u: top line of the VIEW screen is reserved 

for the 'ruler'" which shows where the left and 

right margins are sci, the position of any tab 

stops, an optional bell signal, and whether the 

text will Ix: justified or not. Further inrorm-

aioti is given f.bout Insert /Overwrite mode and 

Format mode which .s another name for word-

wrap. '/he storting options for VIEW are all 

fixed as the program is contained entirely in 

ROM firmware. Figure I shows two typical 

ruler lines. 

SCRIBE uses a similar ruler line and is a 

very friendly progam which uses menus and 

messages to show the choices that are open to 

you at any stage of processing document. 

SCRIBE is supplied as an 8K Eprom end a 

40 or 80 track disc ho king a number of pro-

cedures and utilities. To make sensible use of 

SCRIBE you will need two disc drives. The 

first, drive 0, holes the. SCRIBE di3c while the 

second is used for tne disc holding the text. 

You could manage with a single disc drive but 

SCRIBE does use the program disc quite often 

to call up editing utilities such as "Reformat" 

so you must keep your documents on :hc 3amc 

cisc as some of the SCRIBE procedures. 

mm 
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John Dawson 
reviews View and 

Scribe ̶ word processing 
programs for the BBC. 

Un ike VIEW A 2.1 and many other micro-

computer based word processors, SCRIHU 

establishes a number of fixed formal "pages' 

w'len you ueaie a document. The pages arc 

laid out on the ciscanc you fi.l ike pages as VOL 

type. An 80 track single density disc will hole 

between 55 and 60 A4 sizec SCRIBE pages. 

The enormous advantage of -his approach 

ccme> when you wish to move backwards 

through a document. 

The P.dit command in VIEW is fine 

provided that you only want to vor.< your way 

through the text from the s:art to the finish. 

H it if you forget to carry out some editing or 

decide that a couple of paragraphs will read 

bt'tror earlier on, you must sav; the block of 

text on to the disc, finish editing the text and 

start all ;>vcr again from ihe beginning. When 

you come full circle you can set a marker, exit 

tc tiic command level and read :n the block of 

ton Iron the ciisc If the block is longer than 

the spare capacity in VIEW — about 1,200 

bytes in Mode 3 — you will have to change into 

Mod.- 7 because VIEW s:ops reading from th; 

d.sc when the rec space is full. 

Tking .SflRIRR you can m:>vc to any page in 

your text just as you wish. Press function key 

f7 and tiie prompi line asks "Page number^. 

The up and down cursor keys will selec the 

previous page or the next page respectively 

after saving the mrre.nT page to the disc. 

For longer reports, book chapters, articles, 

essays and epic poerrs, this facility cannot be 

overrated. 

I f you want to move beyond the adjacent 

pages you simply enter tie absolute page 

number and ths program will move to :he page 

you want. The number of the current page is 

displayed constancy ai the top of the screen. 

There are two other important command? that 

will repaginate the document, moving r<ct*>$ 

material into or out cf consecutive pages until 

all is arranged correctly. 

The on-screen editing and display capa-

bilities of the two programs f.re shown n fguie 

0 Note thar this figure refers to what the 

program can cio to display text on the screen 

v.'hib you are editing it. VIFW A 2.1 can right 

justify text, for example, by using an edit 

command but the effect car be seen only when 

you print the document, either or. psper or to 

ihe screen. At this stage you cannot al:er 

anything but must return to edit .node. 

The on-screen capability of SCRIBE is very-

good. Underlining ran be s«'.«n in operation 

although you must edit it into the text afcer 

writing the document raher than being able to 

turn it on and oil as you go along. 

Using SCRIBE I miss the Shift cursor keys 

in VIEW which allow you to move along «i line 

one word at a time. However VIEW w.ll not 

move the cursor to the riijht hand end of the 

previous line when the cutsor reaches the left 

hand margin and this and ether drawbacks 

cieale u niggi ng handicap. Neither program is 

perfect isi terms Df the cursor commands. The 

edi: facilities ire shown in figure 3. 

SCRIBE permits far better control of the 

print.ee document than VIEW. The Printer 

diivei gci.etatoi program :hat is available for 

VIEW docs make use of the features in a range 

of printers but the ccdes for obtaining the 

commands, a.thcugh superficially easy to use, 

are clumsy for out of the ordinary functions 

such a> one and a half litis spacing. SCRIBE 

Figure 3. Edit commands. 
VIFW SCRIBE 

Move cursor by 
word ves No 

Move cursor oy 
page ves Yes 

Top/bottom of ves No 
text (short text) 

Vlove/copy/delete Yes Yes 
block (limited) 

Recover dele:ed 
text No No 

Delete wr.rdl 
sentence Yes No 

Underline No Yes 
(printer) 

Ma'kers Yes (6} No 
Swap upper/ 

lower case res NO 
Search whole/ 

part Yes Yes 
Search and 

replace Yes Yes 
Copy case nl 

search text Yes No 
Merge files Yes Yes 
Cdit Dasic 

programs Yes Yes 

presents you with 18 global options tc change 

the format of the tcx: or to switch between a 

serial and a parallel printer. 

Once you have established the condi: ions 

that are to apply to a particular document you 

e n iavc them wi:h the texi no that they will 

come in:o operation when you access the coal-

men again. You can alter the master disc to 

make the program boot up with a different set 

of default values a clever combination of 

firmware in ihe Eprom and software on diac. 

Figure 4. Primer format commands. 
ViEW SCRIDC 

Left margin Two sided 
of'set Yes Yes headers 

Top na 'g l r Yes Yes (buuka) Y«s No 
Bottom margin Yes Yes Set pace end Yes No 
Maximum print probably 30 

Set pace end 
(on-sceen) 

width 132 Line spacing Yes Yes 
Printer Pinter Yes One and a half 
initialisation Driver spac nq No No 

Control Single/ 
characters No Yes con.inuous 

F ©define P'intcr sheets Yes Yes 

characters Driver Yes Print part of text Yes Yes 
Headers Yes Yes Use form feeds Printer Yes 
Footers Yds Yes Driver 
Autcmatic page Change pound Frin:er Yes 

numbers Yes Yes character Driver 
Additional Mai merge Yes No 

regis:ers Yes No (limited) (database ' ) 
Multiple copies No Yes 

CONCLUSIONS 
• Bon VIEW anc SCRIBE are more 

power!j l and easier to use than 
Wordwise. SCRIBE works in nuch the 
same way es a commercial word-
processor such £s the Wordplex 
series. It is a deliberate, careful 
program wel suited to professioral 
computer users, that is people whose 
live ihood depends on not making 
mistakes and getting work done on 
time. 

• ll you woik under creat p-essure pro-
ducing snort documents suc i as 
press releases then VIEW will j e 
marginally faster to use. You must set 
agains: this the ccntinuing srrors in 
•he VIFW prcgram sum as the fai l i rp 

to recognise a f i l l f le specification. 
The documentation tor V l tW is qur.e 
long bet curious y incomplete. 
VIEWINDEX and the VIEW P'inter 
Driver Generator program add to the 
faci itie-s in VIEW bet the combination 
of an Fprnm and rlisr. in the SCRIF.F. 
package is flexible and powerful. An 
integratec database package for 
GCRIDC will be on the market when 
this article is in print. 
Both VIEW and SCRIBE a-e good 
worziprocessors and ycu should try to 
lest both before deciding which lo 
buy Probably I shall use SC3IBE for 
most of rny writing ̶ articles and 
books ̶ but VIEW is no bad c io ice 
either. 
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747 and other Doctor Soft programs arc 
avai lable f rom: 

» W H SMITH # BOOTS • J O H N MENZIES 
M O S T LEADING DEALERS • BY DIRECT 

M A I L O R D E R (SEE BELOW). 

mmm 
Mmmi mte 

Prices include VJ\.T„ 

p o s t a g e & Packing 

Free 
DIRECi 
MAIL ORDc 

please circle computer and format required, 

Owjette C12.95- €8.95 «7.VS 
Oljk CIS.00' £10.00 £10.00 ^ ^ 

I enclose £ for coy I n of th» above. 'Special extended 6*X Version 

f f f i m 
im^dv.. 

.j 

m t h M m t f j v J 

• * hMsss^amm D O C T O R SOFT. P O B O X 64, EAST PRESTON, 
WEST SLISSEX Tel 09062 70G44 

ELECTRON 

COMMODORE*. 

"747 is no ordinary flight simulator, BBC 
owners know it as the program that • 
t o p p e d t h e BBC charts m o n t h af ter m o n t h \ 
last year . 

— > • O i -V • • N 

Now for 1985 The Doctor Team (including V __ 
a BJK. Captain, Professional Flight Slmu- \ 

— l a t o r P r o g r a m m e r s & A e r o d y n a m i s t s ) \ 
m have produced this extended and en-

hanced Commodore 64 version. 

TELEGRAM 
'The best simulation around . . . A must 
for b u d d l n g p l l o t s P . C . N . 

"I wou l d choose Doctor Soft's 747 . . . 
instrumentat ion clear and unfussy . . . 
graphics are good . . . smooth and 
realistic" - Software Today 

MO. 1 BBC FLIGHT SIMULATOR*, 747, NOW AVAILABLE ON 

COMMODORE 64 STOP SPECIAL 64K VERSION EXPLOITS 

F UL L COMMODORE GRAPHICS AND SOUND CAPABILITIES 

STOP OVER 60 NAVIGATIONAL A IDS STOP OVER 12 

A I R F I E L D S STOP EXTENDED GROUND DETAIL COVERS U K -

N.W. EUROPE STOP COMPREHENSIVE PILOT WRITTEN 

F L Y I N G MANUAL & CHART STOP DAY/NIGHT 8* VARIABLE 

w m x H ^ B k q s s s u s v c e r i u m n a v i g a t i o n s t o j ? 



W H E N WE SET ihc Competition of tlx- Ysar wc 

thought you would find i:. a Jucdlc. JV'ost of 

the quotations contained a clue to the personal-

ities who said them. The others could be found 

by a prccess of elimination Who else ->nt 

Acorn supremo, Herman Mauser, could have 

talked about leapfrogging Clive Sinclaii? And 

surely Douglas Adams is the only one who 

makes jokes about computers. 

But only a :hird of the entries matched up the 

quotations correctly, with mors people 

srumbling at the second quote llian my othei. 

'1'his was said about the Spectrum ia 1082 by 

an unusually Jlippant Clive Sinclair. 7he 

correct order of personalities was *s follows: 

6,7, 5, 8: 2, 4, 1, 10, 5, 9. 

Clive Sinclair* q.i ip wa> pe« htpb ,i little too 

closc to the bone. A large number of the quota-

tions submitted as lie-breakers were about 

Sinclair's delays and the claimed unrcliabilky 

of his computers. Paul Mumrr.ery, 48 Wood-

land Garcens, N. Wooton, King's Lynn, 

Norfolk had the Queen waiting to knight Clive 

Sinclair: "What do you mian. Clive Sinck:ir 

mig.it be a little bit late?". T.iis wins him a 

VTX-500 modem lo; his Spectrum. 

The best quote along these lines came from 

K. Joufchir., 32 Woodlea Raad, London N16, 

whe wins the Yamaha CX-5M for "Never 

deliver today what yoa can dc.ivcr in six 

months' time". Tactfully attributed o A 

Computer Manufacturer, we felt this struck a 

suitably sonomus and pithy note. A. Goodsell 

had the same idea expressed slightly differently 

jnd wins a copy of Melbourne House's 

adventure program, Sherlock Holmes. 

L"). Walker, Ifi Manor Gardens, Hunmanhy, 

/iley, N. Yorks, alnx>st got it right with: "So, 

Meirion, we are agreed, Mr Walker of Ilun-

manby will take the first prize*-, attr.butcd to • 

tlx: Kditor. What the Gdi'.or actually sad was: 

"Mr Walker shall have a mcden". 

The othe" modem goes lo BBC owner J. 

Watnou^h, A16 Hepburn Hall, St Andrews, 

Kingdom o:" Fife, Scotland who hed Herman 

Hauser saying, "Well, has anyone run a power 

station with a ZX-31?". 

We awarded a day at the controls of a 

Red illusion flight simulator to M. Burton, 15 

Boa wo 11 Quadrant, Edinburgh. Hit; inspiration 

was: " O Romeo, Romeo, wherefore crt thou 

Romso — Silence, fair ma.d, 1 hath nearly 

scored a million at Pac-Man'". P Aylin's quote 

was " I never wir. anything in these bloody 

competition:.". Not in itself original but wa 

were touched by his rather earnest "N.B. this 

can only be funny if I actjally win something'' 

for which he wins a copy cf Sherlock 

Holmes. 

For the rent, eopie:. of Sherlock Holmes tD 

A. Karhumaki, D. TordofT, 3. Allan; and 

copies cf Llite to NT. Olner, S. Cunningham, 

T. Hunt, C. Fraser, F. Hattetu A. h'urness, 

J. Hammond, M. Simper, and I. Davidson wi:i 

thciv3clvca a binder each. 

-TSPSssasa-*9 o 
3 

VUUK COMHUI bK. hfcbHUAHY 53 



INTO THE 
WHEN CHARACTERS like Par Man sprrng from 

the screens of the expensive purpose-built 

consoles lurking in pub corners on 10 home 

computers everyone was amazed. 

Back in 1977 if you wanted to play Space 

Invaders at home you lad to buy a £1,500 

monochrome arcade mpnS'.er. II' you were 

lucky you could even have colcur — although 

the conversion looked as if it had been done by 

an over-enthusiast .c Blue Peter presen.er. 

"Well all you need for this toy is -A black and 

white video game and three strips, red green 

and slue, of see-thrpugh sticky backed plastic, 

just stick the plasti: on th* screen and there you 

have it. Super. Mext week Eugene will be 

showing you how to build your own software 

house, and Give will tell you how to deliver a 

micro within 28 days Great." 

•\nd when you finally tired of zapping 

invaders it would cost ycu another £1,000 to 

change to a different game. Within two years 

most arcade games make the transition to the 

home mi:ro often bsing little but price on the 

way. Machines like Atari's £130 SOOXL makes 

a surprising!;/ good alternam'e to pupping cash 

into a coin slot if you want to play Pole Position 

or Pac Man, and you can have a whole library 

of different games lor s few tens of pounds. 

So if \vc wnnt to loo.< at the action games of 

the hiture for our home computers the first 

place to lock is today's arcades. Obviously 

adventure games which may take hours or cays 

to play are developing faster lor the home than 

they are for the coir, machines. There the 

operators are looking to make a fast buck. 

Even so, the graphics are increasirgly 

emulating those of their ar:ade cousins, despite 

the advantages that custom video circuitry 

gives the slot mucKinec. Often they use the 

sauie processors — Atari's latest System I 

machine for instance which is introducing 

Marbie Macncss to windswept seaside p;crs 

and unswept motorway service arcis around 

the country is ba3cd around Motorola's 08010 

— a chip off the same siliccn block as the 08008 

in Sinclair YQ I . . 

Even the technological edge which laser-

based games such as Fircfox and Mcch 3 have 

given the orcades i:i about to be nibbled away 

by the likes of Pioneer with its MSX micro 

plus laser disc home system - Your Computer 

December 1984. Tne ?io.ieer will come with 

the relatively crude vSega Astron Belt which 

launched the firm wave of laser jlot machine* 

in 1982. 

Astron Belt usjd i deliberately degraded Star 

Wars style background film on video in the 

hope tliti ihc relatively crude compu'er-

generated profile of o 3paccihip which you 

guide to :he deah star would not appear too 

artificial. Its successors had diiTerent strengths, 

Atari's Firefox ptt more effort into the 

computer animation white Mach 5's appeal 

stemmed from its power t;> convincc ycu that 

you really were manoeuvring an F-15 hurtl.ng 

over the tree tops. Even ii" you occasionally 

wondered how the enemy attack lielicoptcr 

managed to fly backwards at 530 milts an hour 

jus-, so vou could get a clcan ihot at them. 

But the latest generation of laser genera:ed 

carioon games — li.<e Super Don Quixote — 

would make Hanna Batbera drool. You -ran sit 

anc watch the entettainmcnt rather than play 

yourself os Q would be windmill tiltcr guides 

the Den past hazards new fencing off gisnts or 

skipping from rock tc rock to avoid being 

swept off in a flood. 

Unfortunately the graphics have sometines 

outstripped the abilities of the wiitcis te make 

the games challenging. It is easy tc see why 

Minoru Arakaura — the American President of 

Nintendo; one of the Japanese companies 

which has been zi the forefron: of arcade cntcr-

It seems that what 
happens in the arcades 
is a good guide to what 
will happen on home 
micros. Meirion Jones 
investigates. 

tain.neiu - bays "there are no real games on 

lase: yet; it is just a matter of reflexes and 

timing. No skill or strategy on the pert of the 

player is involved" 

But then again N'idteudo has no laser games 

of its own so pcdiaps its just sour rice on his 

part. 

Ii will be a long time if ever before hone 

systems can hope to compete with rides lUe 

Doron's "sw;ar-yoi:-are-there" SR-2 which 

looks l.ke ;i xpushed .nicibus uu hydraulic 

rams but is actually a sophisticated simulator 

designed for amusement parks and big arcades. 

It was demonstrated for tie first time in this 

country at the January 1985 Arr.usc.ment 

Trades E.\htbiliun hue:national at Olympia. 

Up :o a dozen people can ta<e their seats in the 

SR-2 and when the doors closi and ihe front 

screen lights up you soon lose any feeling that 

you are watching a film as the module you are 

in stai is to tip and sway to complete the illusion 

of motion. 

At the show a bunch cf sober suited., cynical 

sales executives joined n\e for what was billed 

as a roller-coaster ride on the SR-2. Everyone 

was suitably impressed but ur.enthusiastic 

when the simulator .ipped -IS* backwards as 

the fror.t view showed the first slope when the 

roller coaster was cranked up. 

Then aft:r reaciiing the top and starting the 

long descent tlx: speed wi:h which the 
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hydraulic rams were able to tip us backwards 

and forwards and side o side as \v; went 

throiujh the dips and binds shook everyDne out 

oi their complacency. When we hurtled into a 

Shadow aid out the other side to find ourselves 

living free over a river there were 11 gasps and 

? cry of "T-Ioly sniokf" from an alarmed but 

polite middle-aged American. 

Even more startling was the run down a bob-

sleigh. tr;.ck which followed it — now we coulc 

understand why they asked us to wear seatbelts 

ns rhe cabin snaked from side to side through 

the icy bends, befcre emerging on i race track 

in severe danger o:~crash:ng into a Porsche. 

1 his first SK-2 in this coutv.rv will go to 

Bicton Park in Devon — there ar; aPeady a few 

of an earlier mode.'. in plsc.es like Blackpool — 

but if you want one of your own I am afraid it 

will cost you £80,000 "pius £1»200 for every 

new film and software module you orcer. 

Money is the name of the game foi arcade 

operant and Paul Moriarty of Taitel. or.e of 

the biggest distributors of machines in Britain, 

which criginallv brought Space lnyadere to 

these shores has lo decide which of the many 

games he is offered will be the winners, in a 

typical week he migh: get three different new 

arcade games, cften from Japan, which come on 

interchangeable circuit boards or discs if they 

are for the lasers. 

The boards arc .netting smaller all the time — 

ihi* lairsi hatch is. non-hook sized. All you have-

to do is slot one in and change the labels to turn 

your Pacman machine into Fac Land. The TV 

screen is often en a turntable so you can 

o.mve'rt the console ;o an upr.ghi gsme like 

Crown i roll* in seconds. 

He tries them out a: a number of tesi sites — 

the list is secret and the places are rotated as a 

precaution against piracy. If the take is good, an 

exceptional new game can take as much as £80 

a day on one machine. Then Taitel w 11 buy up 

to 500 boads in one go, and a: £~()() to £700 a 

board .hat ean be a loi of nioi.ey. 

Piracy poses trie same sort of problems as 

elsewhere in the computer industry. In the 

early days the producers were naive about 

copying but now every board comes with a 

security chip — although it is only a matter of 

time before that is broken and then copies are 

prcduced by the thousand — often made in 

Ta.wan. When the locations of test sites htve 

leaked oui, says Paul "it has been known for an 

employee of another firm to go it: and rob the 

board.'' 

Ar l?ast laserdisc based games are much 

more difficult to copy by like many others in 

the business Paul still lias his reservations 

about them. "They have to be made cheaper" 

lie says and with price tags of £2,000 to £5,COO 

for a conplcte laser system compared with 

about £1,30C for its conventional equivalent 

you can see whai he means. 

Machines are getting bigger - Sega's GP 

World has two TV screens, Atari's '1 X-l three 

— but not necessarily better. Paul's ovvn 

favourite same is still Qix which he thinks was 

ahead of its time "they should re-release it 

now" but he thinks that :he newer "conven-

tional games are getting as goad as laset". 

He can point to games like those shown on 

tills spread — Pac Land with its artoon qua.ity 

graphics and Future Spy which takes the 

Zaxxon idea a whcle srep further, filadiator. 

also shown, he i> less enthusiastic abxit 

because despite some very good graphics :n 

chariot racing sequences it is too much like the 

racing games which dominated 1984'% Olympic 

ft • 

summer 

Games like Track and Field anc Hyper 

Sports vvere astonishingly successful but they 

caused their own problems as consoles took a 

hammering from would be sprinters and long 

jumpers. Those companies th;ir opte/l fr»r ihc 

joystick rather than buttons to control what 

was happening on screen soon realised their 

mistake as the sticks tooki a year's wear in a 

couple of wee.<s. Sometimes the s:rait can be 

too much in the case '.yf Buck Roger's ^svjiH 

eventually had to (it £100 cast -iron joysticks :o 

take the punishment. 

iV.any ol the latest Japanese games stress 

individual combat — like Punch Out and 

Karate Chump II, while tie-ins with films such 

as Indiana Jones end the Temple of Doom and 

television series are still popular sources for 

inspiration.® 
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PINBAT 
WE HAVE TRIED ic: trake a game that .s 

different to traditional Pinball but which 

retains :he feeling that skill and judgment, cs 

well as a certain amount of luck, are all 

involved. Machine code is usee for animation 

ellccts, score display and the bats, leaving all 

control of the "marble" in Basic, but using an 

array system to speed things up. 

As with our other ZX-81 programs nearly 

everything is done by direc: Poking and 

Peeking, tc and from the ZX-51's character-

mapped screen memory so everything in the 

game 'actually exists'on scrccn, not just as co-

ordinates. Note that the Demo mode runs at 

about half speed. 

It is possible for the marble :o collide with 

any of 24 different types of object — left wail 

characters, right wall, gfitea, bus, etc — and 

in most cases a different routine is needed to 

provide a suitable reaction, such as a bounce, 

a bonus, a special effect, etc. The most 

obvious approach is to use a series of I f . . . 

Then chec/.s to sort out which obicct thj 

marble has hit and so which routine to call, 

but even in a fas: Basic this would give an 

uneven response and a noticeably 'sticky' 

bounce of the marble. 

Pinbat UKOB a more structured system, 

where the coces of the characters that the 

marble hits are leaei directly from off the 

screen and used to slice out individual 

elements from an trray which ir. turn contains 

prearranged line numbers to Goto. 

An example will make this clearer; Look at 

line 40; X is the marble's position onscreen, 

so X < D1 - direction — is t lie marble's next 

intended position, and the Peek of this gives 

vou the character that the marble is about to 

"h i t " . 

Nov assume that tire marble has just h.t a 

'minus* cliamctcr. The Sinclair Code for this 

character is 22, so the 22nd element of the 

array H gets selected aud this contains tlie line 

number cf the required routine to Goto in this 

case the "lost marble" routine a: line 470. In 

this way the >irtglc line40can branch directly 

to all the necessary rcutines. most of which 

will then go back into the main looo. 

I.ine 4280 specifies the line numbers 

associatec with each of the characters that :he 

marble could hit, aud is a hardy reference. In 

practice, all the array subscripts are shifted up 

bv one — by line 4300 — because Sinclair 

arrays do not have a zero element. 

A little cx:ra planning-ahcad is needed to 

initially fill up the Goto air ay with the correct 

line numbers, but the advantages are more 

than worth th; trouble. The method is 

practically independent of the number of 

choices to be made, aud so could be ixpanded 

even fur diet without loss of speed, but at 

present only Sinclair Basic allows this 

particular tvoe of computed Goto. In some 

ways it is more powerful than an On Goto 

command. 

Nme ih.it the first element of the C-otc array 

contains 10, so that when the marble is hittir.g 

ChrS zeros — i.e. travelling through empty 

spaces — line 40 will Gcto line 10 to continue 

the main loop Also, as i safety precaution in 

case of typing errors, all those elements cf the 

Goto arrjy that correspond to unused 

characters haw been given a default value of 

460, so that i" the rnaole hits something ir 

shouldn't, say a score-digit diameter, then 

line 40 branches to line 460 which prin's 

"error" ar.d stops the program before the 

marble can ploug.n on through addresses that 
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••.JO a H . U 4 . 
A S P O 

4 0 C V n o u n ? 
P C D 

M L , ( 4 0 & C ) 
O e . » 3 D 0 ILBD 

B o c s 
:P ML) 4 1 1 1 e i o o o o LD 

* 8 9 f i c g n o 4 0 C H L L 
H . U 4 . 
A S P O 4 C D E klx« P C D MC.OC 

a , i n 
4 L 0 4 B o c s JR N Z , 4 1 f l M •t 1 1 4 O D D H L . M i : IOOD c g n o 4 0 

L D D,D AOD3 klx« I.C MC.OC 
a , i n fiSS ?2,c 

* t i , v » i n r o 

JF»L> ,1C 41TS OLPGOL T.N C 1 C . 0 1 O O 3C01 CBNN 
D,D 

i m 5 5 
t . i : IHC r . . IMI » ML fiSS ?2,c 

* t i , v » i n r o 
ILL 4103 « 1 I.O 4 1LO 4 1 IP 

re. DP ^ M^IML1 
.TOOO 70 LD AUD7 C c E . (RLLJ 4-LOD 2PCC40 IMC <HL» 

« 1 I.O 4 1LO 4 1 IP 2 0 0 1 M2.414D 
•Ul l 'M b i i CP 4 0D3 73 u c IMI. 1 , t> 4 IOC 2PCC40 -O «L . (400C) 4 ICC 4 1 CD 73 Ll> <ML>,C 
J O R 5 3026 JR c , * o c c 4 0 D O SO o e c M L 4 i o r 1 1 C O O O _ D O C . O C 3 D 

4 ICC 4 1 CD 8M C P C 
t a s v JR 4 H C 9 4 0 D P 7 3 ( M L « < u s ML , D E 

f . t . v » m a a 
4 1 4 C ^ O O l N 2 . 4 1 5 1 

4 p n o 2noc4.o Lt> M L , u o e c > 4 B C « ibd M L m i t i in ML , D E 
f . t . v » m a a 4 i : a 7r> ut> < 1 t i » ,1'. 

m s s o o t ftC , o one. 4 S K i s r ? W 4 i> i >n m i t i L £> B t , 4 . 1 0 0 4 1 3 1 2 3 I M C ML 
0 9 R I > P ML , B C 

C , 1 * . 
1 5 , 2 1 

4 O C t 4 5 W c,a 4 1 1 9 f D C 6 7 B . 1 S 
7 6 

L P 
B t , 4 . 1 0 0 

4 1 S 3 BS1 D E C D C 
4 B B Q OE:X L O 

ML , B C 
C , 1 * . 
1 5 , 2 1 

4 D D F C O R C T 41 LO f D C 6 7 B . 1 S 
7 6 LC. P . <ML> 4 1 3 3 « r XOR « 

g ? " 
Ut> 

ML , B C 
C , 1 * . 
1 5 , 2 1 4 0 C O L C ML , ( 4 0 < I C > 

O C , 4 2 F 3 
4. l i e r c 7 C C P 7 6 t i n B O OR a xan g ? " C P < « U ) 4 0 E 3 xiroos uc 

ML , ( 4 0 < I C > 
O C , 4 2 F 3 4 J 2 0 2 8 0 3 J R 2 t i n e i CIP c 

A B B S C O R t r r 2 4 0 E 6 i s P C D M L . D C 4 - 1 2 3 O P L D p , r o o . R 
J P 

N 7 . X U A 
- i > D 6 so sue Ml A S C 7 o c s e u o O , i o — i .•>••> J N t o c 

. R 
J P 4 0 0 2 

2 -SM PIPS-*- r z .x _XUE 
t=NY 233 CHfl^fiL-E^S (SEE TE.VH 

•v REM P I M E " J . Dft'.'E . ROGER3+ 
COLIN HOGG / s'RLTOM , LIVERPOOL /1354 

: RUN 4G30 
5 REM CHANNELER5 

LET DI = 3C-*S6N DI+U5* 26639 
3 IF PEE* ix+t>l) THEN LET M s 

r 
" % RE'-I MRIN-LOGP 
10 POKE XrOI.SS 
20 PC-£ X ,0 
30 LE" :-=< + DI-'JSR 16511 
-to Go-o Hi s ̶ r x -C ' i ' 
45 -En LINE A© ERFNChE5 TO 

RGŨI -;55 PR01- i ̃G a 70 fiICCFOIM6 
TO CHR4 HITiRErE- TO LINES 1200-
FTC . -ILL LIT- : -M . L5 HNUE ' .TLUE O 

4-3 REM TRIE005TEP5 > 
50 LET £-1=3?. 
35 P3KE X-01 .136 
50 C-I'TO 100 
70 LE^ 01 -34 
75 P3KE «:-DI 136 
86 GI'TC 100 
yu u : o r =30 

iOO =- . I :T AT : . £ - 5 ( . ? + f t H [ i £ , 7 j 
110 C-jTC 10 + L'SP 15514 
12S REM OROP3PTES > 
•ic-I? POKE x+c-z I :>T+(PEEK. • D = 107 +USR 1651 ̶  

14C- -Z̃ DI=32F. ! .N KNI.'R3) 
150 GOTO 4.6+USS L5S1A 
159 =E l 3I2-EUOLUS . 
160 _ET D I = M - 2 - 00 PUD M = - l> 
170 c o r o i c 
ISO LET D I k M - 2 
150 GOTO 10 
139 PLtMGSTfiRi 1-

PiVE X . 
210 LET ». = X rD I 
=20 PO<E X,CODE -O" 
222 POKE :» , CODE ' O" 
224- POxE X. CODE "Q"T-J5R I RFQi 
200 LE ' M=CGOE "VUEgC'ODE JSL 
LEN - . -164 
24© PG--E X, CODE - -USR 16514-
250 LẼ XsX-DI- ;J5P 15336 
£60 ; iCT - $ i t n i o 
273 Ẽ̶  x=X - 01 MND PEEr X,155? 
260 GOTO 220 
259 PEH SOLLOJEP:5 
SOS POKE X L'5F\ 1CGCO 
000 1_ET y= - -L - I 
210 POKE X. -EEK X)+L - 10 RND : 

:E< >: = i 65 
".sc. PfUCF 
330 GOTO 30 
339 RE* -̃ - -Bh̃S J m Li• 
340 I E " 01=-04 
350 G O " 10 
JiW i.z̃ 01 = -33 
070 GO-O 10 

ISO LET 01=-32 
2 SO C-OT3 CO 
093 REM BONUS 
- 00 PRI .'T AT 7 .5 ; " ' JELL OOHE.Bl 

J i = " ; b; 7 , 5 . ; 
402 TOP 5=5 "0 E l-E l 
404 LET MCsUSP '16635 
406 HE'/F £ 
AOS'. " 
A13 N=A-I3 3 TO X+34 
i l l r-OKE N/;137+RN& 41-v POKE K+2 PEEK N 
.11= MS XT K 
C.I2 GOTO 10 
i i ? PEM M2SC -HITc 
4.23 LET 0 I=3-*5GH D I 
403 GOTO 10 
44-3 PRI'.T ST i 3 , SS 
453 00 
463 PRIST AT 7 . 0 ; 1 JMSPEGIFIEE 

HRR^CTER HIT . CHECK P POGROM " ,._-0 
4.7a Ken '1-.P.ELE-L05T 
4-03 POKE X ,0 
453 FOR N=1 7" 1= 
491 POKE *+L-: COO! " • f ^ - t - X -
iX- (Ml 
492 NEX̃ M 
S03 REM 50-5-SELECT 
S13 uci'r 65= JP^k RHD SN=2: + 

AND 5^ =61 
523 IF 65= THEN LET EH = J k 
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Dave Rogers and Colin 
Hogg challenge you to 
become a pinball wizard 
on the ZX-81. 
shouldn't be Poked! 

This includes the ZX-tf l's dreaded Newline 

characters, lurking unseen down the side of 

the screen, the 1'oking ol which mvariab.v 

results in irretrievable crashes. 

Something else that can't be se>n onscreen 

is a "diameter 90': just abeve the launch 

channc'. It is Pcked there by line C70 — it 

can't be printed — and it i> not seen because 

there is no bit-pattern for it in the ZX-81 Rom 

so it just looks like a space character, but it is 

used here as an invisible rigger. When the 

marble hits it then line 40 branches ro line 

•140, piinting a '.id' over the launch channel 

to seal it off. 

L.ne 230 looks odd, bin it is the shortest 

way of selecting one of nine different 

directions at random, by using the Codes of 

vaiious ChrS sliced out of a string to yield 

values rather than doing calculations 

Note that when any of the machine-code 

sub-routines return to Basic their value is 0. so 

wherever you see " + C S R " in the listing this 

is ust a short way of calling a machine-cade 

subroutine, it does net affect the numerical 

va'.ue of whatever calculation it was included 

in. 

Usr 16514 Scrolls screen line 22 — cclumns 

1 to 28 — sideways by one space, with wrap-

around — this moves t.ic various bats — cither 

under Inkeys control when in play mode, or in 

response to an automatic routine when in 

Demc mode. All the oilier m-code subroutines 

return to Basic via .his b£t-move routine, 

thereby giving more continuous ba control. 

Usr 16588/Usr 16608 (Separate entry points 

into the above routine). Scrolls line 22 

left/ri»ht respectively. This is done simply by 

swapping adjacent pairs of display file bytes 

and then moving in sideways increments of 

one, repeating 28 times in all. Wraparound is 

achieved automatically when using his 

method since after a complete line of swaps 

the line itself will have moved one way but the 

end character will have bwn 'hiuxrt-

brigaded' across to the oppos.te end — work it 

out! 

The "autoba:" routine starts at 10536. It 

sons the screen to find the ba and the 

marble, works oat their relative column 

positions and then calls whichever of the 

above scroll routines is needed to move the bat 

to catch the marble. 

Usr I6V94 Scans :he screen (lines 4 to 16) for 

" a s t e r i s k " and " p u s " characters, and 

wnercver or.e is found swaps it for the other 

giving an animation effcc. The next time it is 

called it will swap the characters back to their 

originals. 

Iht I6$ft9 As above, h i t scars for Mr and 

right brackets characters. 

Usr 10699 Same again, b.it for characters 

whose (Jodes are held in addresses 10C9U anc 

16691 i.e., redeemable by ?oking those 

addresses 
Usr 1C636 Adds one to the score (which is 

held in a permanent store area, see below) 

then coptes this into tie screen. 

Usr 16652 Copies the score onto the screen 

but without adding arything to it 

Poke 16660 Spfcinij between digits when 

score is copied onto the screen. 

16734 to 16740 Score store area. Before each 

game, lines 860-880 in the Basic reset these 

bytes to "zerc" characters. 

First enter 'Fast' mode then type in, as line 

one. Rem plus exactly 230 of any chaiaaeis. 

Now type in the whole listing and, resisting 
the temptation to Run it straight away, Save 

and label two backup copies!! 

When f.rst Run, the machinc code gets-

Poked .nto the Rem and is sum-checked as ii 

goes in. Having corrected any errors, as 

indicated, and checked that the program 

works, you can then erase all lines from 7000 

onwards and Save a few working copies using 

the Auiosave (guto 3D00). Always Cleat before 

Saving otherwise vcu will Save ihe array on 

tape, making loacing unnecessarily long — the 

army — is Ik in actual s.ze, since each number 

= 5 bytes — also select "slow" mode. 

Please check Co refill ly the following lines — 

"gas" indicates characters obtains using 

graphic mode and Shift: All greys are csH. 

230 gsW, gsR, gs6 inverse 7, 8. 

9, keywords Code, Val, Len, 
No extrt spaces. 

960 inverse light b'acket, 30 
spaces, inverse left bracket. 

37C inverse left bracket (gsl). 980 
gs2. gsR, gsH, gsW, gs4. 

2460 (all irverse) Q. - . Q. Secord 
string, V. 

42£0 (This lins is so importart it 
is chacksummed), gsQ, gs7, 
gsW, gs2, gsR, inverse Y, 
inverse Q, inverse spacc. 
gsN, gs J , gsM, gst", gsG, 

gsH, gsO, gsl (rest are 
normal characlers). 

l o i o gsF, gsJ and inverse zeros 
are used. 

20^0 one space oeUeen the 
brackets. 

4090-4100 gsN and gsM are used. 
44*0-4430 gsD anr gsfi ar* user! ~ype 

exactly as shown, some 
words 'contain' marbles fo" 
U3e on their 3crecn. 

51 "0 2 inverse s Daces, inverse 0, 
2 inverse spaces, inverse 0, 
Inverse space, 1" gsF, 
inverse space, inverse 
'hogrog'.. 7' inverse spaces, 
gsJ's and gs B 's . 

440 irverse left bracket, 2 
irverse spaces. 

When playing, use two fingers of one hand 

(continued on next oaoe) 

RND WOT DEM) I ( " U " DEM) 
530 PP INT AT £ 1 . 0 ; " 

ff 9 | 
:ir';TRe 31 ai";RT 2 ^ , 1 4 , 5 5 
600 REM MEU-MRRBLE > 
J-.-.I?. I FT r>- = -:• •> 
620 LET X=VRL "T90+PEEK 16396+2 

56-*PE£K 16397-rl'SF 15552" 
620 _ET M =1-1-1 
640 PRINT RT 2 3 , l .MS :M - 29 TO M 
65© IF HS Mil = " • THE!; GOTO 700 ' 
5c0 IF K5 :H ) <> ' 0 " ThEN GOTO 530 
570 POKE ?.-353 .90 
5 : 0 POKE X-COOE "DCed"t4-RND*3) 
= I F INKEV5= 1 HOT DZ'.' T! ! 

EN SOTO 530 
6C2 FOR M-1 TG 15 =TEP 3 
694 PRINT fiT i : 2G " H U H U *L I 

U IT U'l TO ) TC- 2) 
6 <=6 ME XT N 
5=3 6GTG _00 
7(20 RE« NOU-UhST? ? 

MEL.-'SEREEM.-'GPMEOOFS /PE<STORT /R,R"!'.". 
^20 IF SN T THEN SOTO 500 
̃c0 rF DEt'i THEN G3TC 800 
- 3 0 PRINT AT 15 .2 : "F TO = . f i - fig-

flit "3 FOR DE!':- -T 2 = . 16 fl^illit-fi 
a i a j i 
740 POKE 15591 L'fP leSSS-fL'S^ 

16559 fU5R . S c r r - u i R 1665-
750 -'Or:E 16690. 13 R^ORH l 

750 LET C==IN-Er$ 
:*70 IF D5 '0' £ND OS ' P " THEN 
COTO -4-e 
300 LET. DE".= .C-5--C-•) 
SIC POKE 1*4-1" £EM 
52C IF OEM THE:: PRINT fĩ 22 1. 

• r . rvn Mnr>F t~ TO f s cap ^ • 
J3C L fT 6N=0 
34-e -ET MsLEN " 5 - 1 
S5C 
35C FOR Z = _O734- TC 1574-0 
37C POKE I CGC-'E "G" 
53G NEXT Z 
50C REM ORfiWrEM^TV-TftBtiE 
?1C l.ET 5N=SNT1 

ST 0 , 0 

93G _£T fiN6=l«L - 1 i (53 fiND = 
1 cr 5-1=3 OP 5" " I • •• 
9<t0 POKE i666G. fiNG 
95© P3R N=2 TG 20 
350 PS- 'B 
97C- I r :: 13 TMEH LẼ PSC3G)= B 
=.30 I " f. 9 THEN IF ANG=34 THEN 

LET PftSS-rU TC 31) =•• ""ISUr " 
?9<3 P^ItsT - = 

N - x i r; 
9S2 1= FNG=i THEM PRINT fiT £ 25 
i ̶ • h£ l - ; 1 tMZZx^&ix" : TfiE 3G 
. < 

102>0 -EH SCRESMS-DfiTfi . 
1010 _Ẽ P$= jC'M RND (SNsi OR 
SM-.I •• i l jgaa! mEGM) •' OMr iM 
- 2 l + , +• -E0EH2 

^MD o«=5) • 
1020 LET f5 ="C1006.C1S1S. -1110.T 
1310 .T1120 . - _320 .T1115 .̃1315 .FC5 

F1203.PCS09.P0S14.PQcl i .P0S20 
.P39S5" 
li?30 IF cN=r THEM LEI 55=' 
P051=*FO9O3--I00S^F03gS-P1404*P1 
41c" 
104-0 IF 5N-3 Ti-tEM GOTO 240C 
105G IF 5N=4 - H E _ E T Ffi4.0^/ 
P110S F0414/P0509 r1324/GO913/C0 
510 'C _ 1 L6 f'OOOO T0313 , 'T l i eF T151 
3 /T1215 /T1518 /T3721" 
1050 Z̃ 5M=5 Thr _ET 5$ - ' F:G50. 
00516•GO905:E0517:R130E;51315" 

TF THFN I 
P0721,P2725,F1304.F131S,C05G3,CG 
515,C10?9 C1021" 
1100 REH DRfiU-o . 3-fcM 

FOP N=1 TO LEN 55 STEP 5 
LET 5 (5=5 5 tN TO 3 

1130 LET D =>.'HL X$ :2 TO 3 ' 
1140 LET f - ^ f , L 4 TO 5 ' 
115C 1-G5UE SCGCr (30 fiND X5 1 -"G 
• r e J»MC x t ' _ - -••) f i 9 e p.nr = 

tcontinued or next page) 
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(continued from previous page) 

-ISO NEXT N 1170 Zp bU-. "MEN PRIir fiT = 
. • mo as " -" 500 2600 PEtl --fRfii.'-SUfROlTlNrJ 2010 n ; : r t>- c.ft fs 2020 RETJRN 

pnr-.n Fnt t. _r -r 
264.© r r r r c- c-.fi • • u • SOS© s-'Exr D 266© PET . KN-FfiXvT <-.- r..P * ,r«; --r r• ren - i • FOCC RCT.p.ii cese PKIiT CT Z-.f. £f«.-j • If?4 
^iee sfci j-
ctCC jr aT • 5.- 5. <B " * !J! * 

H-- r : 22 O £120 -ET Ic ' - ' i MN:- H = cr 2132 -- j-: T.I r-45 £i-a ^ " - i t HT N pm .7 I NE.yr M 2160 MT ".TO? 3B AT ; B- . 733 A . •• E S17Q NEXT H 2A SO 300 JOOO RSM ^jTaiRwe C ̶ C-lft 302© tt'JC "P3" 5'.' J.C-rvE.POGSP;. ari5 - i HOGG 303© PRZHT AT -• 7 ' E B E M " T3S£ ;. PRESS RU" K • .-T o ̃ Momma I.OOOEO" 301© XF tNKEVia"" "HEfv 60*0 ;o:o 
i.o©o rem nrrrfiLirc io io FRST '•020 IF PEEt lC-i3 VCL "90" "HE N RUI> '000 4-CiflO li̶ PI.'̂ HL -o* 4.04.© l e t x=ri 

4.0EC PCI-E I c i i " .t>2 
4C6C = 16414 : : 4 07C - t -4 . 22 

sto© FEJ* FMK"EC -iN'r=c 5E1? ..ET .• 
HBBBC ' ' = t r T T r B LLU-UO :̂ 
.4 0-;? -IT TV," 
- : - : _£T TS r-

•'COTO' -$kkav̶--. 
z-zr' -U= TUDI JWV.JJ'l' -210 i i lO -oc • =i 4,230 LET- . :f0 i-2iO :r M-154. -M N Tnvt . r* H .M =250 icSO liCX- 1 4.2CC IF" R- . . 4 270 LẼ  r . - ; =44© A££C- S.CT -* = .l4.-P.§4.CC.Bt.*r- •Cec.HC-<!.eCrC n CTC.Aise Dice. . -

4 0 30 =o- •: . =-. m ;r=a -. -303 _»T -• •«» • • s.-..V • -. -r TO :•• .j:.-- -,i>T 055 "O i t . ' --•-•0 LE" V=X-1 -:••* -S ^ JJcX- . : • Sl.Ci.CC- "-E-. =R3.- -RFO? 1KECK Llt.F? 4.20?-i.:o- : t* SSf5 t.l.L 4.101' r-C'- J't:- --rcC: -'t'Ciii'iCES-r-viO-i fiKELcS 

4 4 2?" Let "4= ci. ?-2»..£ 
r WIP.Blfco . -... 

- 3 
•lEasurt... vOoww 

-•CAR CRJRF R-I 33,AT 0 0,S3 - js .-i.-. : TO 
* " 

sc=e'=CP -•* 4. T.g'J -C̶  - t - * EF ̃ • • " fiiiimiM I I I I 
NEFEJ.R- ( - TO R+ 

5.-C* =3-': l=55iJ i = r 21) 
-•:?.•> =o.<£ 14091 30 wo I - J" n=x-_i TO 24•*>. i EP 2 rt" M-20 fl,rtS -3150 zr rHKEY5=̃ "»'*yi5S» 1663$ TH EH ME- " 
~:so ^Rl'i' w i f . 15 R8 ie S B 6 I I .ET c-i=::;rc t _E* x *" -5IS6 CTR -PEN NE." ̶  -SICC .ET =J= s i . B 7 T; . LE " e RO fiiKKHT B^-fSj 

-r. I..T ir o c , r i or , u. • ? Si£S? -G '̂; 15&-3J l ie ?23C -J'.I 16592-15C 51-0 ' ='. T J ̃ -3= _ = ̂  TO H'lC- C-5= ' 5Ti- _-RMO 

?c o :r iiiKE'i 
usee hexr L 
= : t c i f - - e i ; sere c c c S3CC K S-iO rCTC SOJO 

i'OOO RSM RL-COOE-
T.̂ OEFT/CI-ECKEP 7© 10 : r PEEK : .18 H̶EF« "R: 

fj- FEK UIFCSIG LEHRTL"" .'M? -©20 PCKE 1CCJC © 763C LCT NT = -3FI214031 .se333P.rs.L 
c3c2s©c.2a.'04222. "cxcoicc. cecsis 

i£372fi.3CS9!} 1-r .T - I r T i l 
v.1 o _=T aaoooeii. oosiOZC 

r c E ? - . ̂  313.11 vl C . 0 0 * £ fl 0 3 . i 01 i 3 3 Z ?• 
T3i5 REM 7250 05=05- .-32310F7.4.SC02CO R .-LOIIRCIOA ISC':.-OAR.. . 712 ?13FR.43C9Ht>P4. RC3784RC .BSE^BI^C .2164- 13E. 258E2©05. T .3T-\M" 7050 LE" DS=0!-"3SLC2EIS.RO3.IAP© r..4.01isooo <.flJl©i3©.0ieCd.I.FD.SC • . . tw.1 • -TIC .Ft 2C-pro .F20i©e©C.CO02.to 11.-=30070" 7065 P.D1 •o-o LET O ? = 0 i T 9:D41802.11-7i=i 
3 . 0 3 1 1 1 1 1 © . < i f l c c A O 2 i . s 6 0 c o s e . - s e I^EFCF.ICCL-30E.2E217£5O.©EPFB0B1 
.AOPCCSSO •'•OR.VERC;.T -44EI rcse _sr _i. .7030 _Lr TTrO 
-icc sr • I I ; fli-issii ro js703 •'12 C =0*Z CUOJ 4C0OE -i . •• i . i -4/o r-13; _=r ri.TT»oEcK ^ /lac »;P-2- M =••.') 7= OS P) T T.-SN -IEX7 ^ 715J 1- 5Tft» TT4ft)(>05<»>2 70.P .-. i !.I=-¦ OCTM̶  "=aao- CH5CK Lite • i'l J3R 717G LE'" P«RT-71SC LET LMELNRIO -C-3C MEKT A 
72OC PO<C ;c--L- .ON rrr i i - -OK. MOV i f ' - t -l r-tu cc f"E5" PC-1 - -ET̂ O-OF-'-PPO; 

(continued from previous page) 
rather than two hands, it's much easier to 
control the bate. The wrj.paiound can 
somctin*.cs be used to advantage to quickly 
reach marbles on the opposite side of the 
screen. You score points by hit t ing stats or 
rollover targets ̶ inverse numerals. 
A t sidewalls the nrtrble cbcya oiniplc laws 

of reflection, but at >tars or grey hlccks the 
rr.arfcle gets thrown oil'at a random angle. At 
" t r i boos te rs " the marble is deflected 
whichever way the tribooster characters are 
pointing a: die t ime, and then a uev: 
triboDSter, of random type, gets printed, this 
being essential to prevent the marble from 
ever getting stuck in an inf initely recurring 
pattern of bounces. 
Physicists may like to note that w i th few 

exceptions marble motion is assumed to be 
Newtonian, frictionless, perfectly elastic and 
in zero gravity(l). 
Main variables. 
H.;N) 'On Hit Goto array. 
X Posit ion cf nnarble on screen 

(start cf d i spay f i le plus an 
offset). 

Dl Direction of marble ̶ 1 = 
right, 33 = down, etc. 

Mji Messages and Warbles Rack 
M Pointer, keeping track of 

progress alono MS. 
BS Bats. 
SN Screen number. 
DEM Df=>mo mod© if set to ÕIG, 

Play mode if zero. 
DS Demo select, input by 

player. 
ANG Angle of scote display. 
P$ Printing str ings. 
S3 Screen storage str ings 
D, A Down/Across pr int ing co-

ordinates. 
JDR Undefined variable lo stop 

progran on errors. 
T fped copies of this program arc available for 

£2.50 from: 
11 Carnarvon Road, Walton, Liverpool, L 9 

1EB. i'be cassette also includes two o f Dur 
other ZX-81 games. 
I jne-by-Hne. 
7 New d i rec l io r is 33 or - 33 

to 'channel ' marble straight 
up or down. 

8 Reverses the nev/ly picxec 

10-40 

50-110 

13C-150 

16C-193 

200-280 

260 

290330 

420-430 

340-390 

^00-418 
^60 

direct ion ir the case of the 
mar t le hit t ng the channeller 
diroct ly f r o n undarneat i . 
Main loop. Line 43 is 
particularly eff ic ient (see 
i t x l ) . 
Tribcosters. Three entry 
points for three different 
t r booster direct ions, b i t a I 
return via 110 which pr ints a 
new tr ibooster of random 
type over the old one. 
Dropgates. 130 swaps 
characters 13? and 138 to 
animate ga:e. 
Sidewalls. Simple laws of 
ref lection are obeyed e.g., dl 
left wall, if col l is ion is in 
south-west diract ion then Dl 
= 3k, reoounc is south-east 
w i th Dl equal to 34. 
Fl ingers Marble is thrown 
off al any of eight d i rec l io rs . 
To choose :hese at rancorr 
a str ing is sl iced which 
contains characters lhat wi l l 
y ield the requi 'ed numbers 
̶ of'.er 164 removed from 
them. 
If chosen d rection takes 
marb e into a clear space 
then go oack to mai r loop, if 
net, then stay n f l inger 
r o j t i ne until a clear route is 
chosen. 
Rollover taroets I inF 310 
peeks the character and 
adds one to it thus 
increment ing t"»c rollover 
num te r each t ime marble 
passes ever it. The 
bracketed funct ion resets 
nines to zeros. 
This caters for the 
occasions when the marble 
hits the edge cf the score 
display, causing the marble 
to run diagonally across it . 
Bcunces o f l bet. Bats are 
mad© f rom three c i f forer t 
charaote-s, each causing the 
marble to bounce o f f at a 
d i f ferent angle. 
Bonus routine. 
Stops the prog'arr if ma ble 
hi ts an unspecif ied 
character, this especially 

440-450 

470-492 

600-620 

630-tjbU 

632-696 

700-800 
730-770 

800 820 
860-880 

900-992 

1000 1070 

11001160 

2000-2480 

3000-END 

protects against ' rewl ines ' 
be ng po^ed and causing a 
crash. Program is routed to 
this line because all 
unspeci f ied elements of the 
Goto array are 'i l led wi th 
value 46C. 
Prints " l i d " over launch 
channel when narb le hi ts 
the ̶ invisiole ̶ character 
90 present onscroon juct 
above the channel. 
Marble lost. "Tw ink les " 
marble w i e r e i l hit the 
baseline. 
Start new marble. 
Moves the str ing MS, which 
contains "messages and 
marbles" across the bottom 
of :he screen unt i l ei tner a 
marble character is detected 
whereupon tho 'roady to 
launch' rout ine at 680690 
operates or: a ful lstop 
character is detected, wh ich 
is used as a tr iggc* for 
Jumping to the "next 
screen" routine. 
Sl ides a gate open at top of 
launch tube. 
Miscellaneous decisions. 
Game-over routine. Calls all 
thft anims.ticn scans at once, 
unt i l player decides tc play 
again or go into demo mode. 
Demo docioiona. 
Pokes "score store" bytes to 
character zeros. 
Draws over and there ty 
erases old screen with a 
new one. 
Select dif ferent str ings 
containing draw instruct ions 
for servers 1-fi 
Ext-acts print co-ordinates 
from str ings and passes 
these to eraw subrout nco. 
Draw routines: 2010 draws 
whatever s in PS, 2030 
draws a "•j l i fcnneller", 20£0 
draws a " 'o l lover target", at 
2403 there is a separate 
-ou:ine to draw all of screen 
3 ̶ bonus screen. 
Autosave / lni t ial isa: ion/ 
presentation screen/machino 
code data, and loader. " • 
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COMPUTEK JOYSTICKS 
Tor use wit-i the EBC Computer. Motel shcrt, 2 fire bLftcns £12 .95 

PM C16 CASSETTE DATA UNIT 
Cesigned for use witn Commodore -M , Commodore 64 and Vic 20. 
This cassele unit is a device for storing and recall ing computer 
programs on o'dina-y ccssette apes. It can be used for saving 
programs you have writ-en and want to recall for later use. It car a so 
be used to read pre-recorded programs that you have purchased. 

£24 .95 

TRACKBALL 
Improve yo t r sco-esand skills with ihe Computek Trackball. Suitable for 
use wilh Commodore 64, Vic 20 and Atari £17 .95 
Interface for O' ic 1/Atmos £11 .50 
Interface for Spectrum ZX81 £7 .95 

TRADE ENQUI^S^FirOAAF_ 

ORIC JOYSTICK 
Suitable for use wi th Commodore 64, Vic 20 and Atar 
Top Fire Button nnH Side F re Button Fast Action 
Interface for C'ric 1/Atmos 
Interfcce for Soectrurr ZX8' 

£9 .95 

£11 .50 
£7 .95 

DUST COVER 
Clips onto the back of the Commodore 64 Pivils j p to a l low use of 
keyboard, ful ly mou'ded, clear plasiic dust cover. £7 .95 

ORIC ATAAOS £125.95 

ORIC DISC DRIVE £225.00 

ORIC PRINTER £129.95 

ORIC MODEM AND 
INTERFACE £99 .95 

the f o l l ow ng 

I I enc lose my c heque /P O . m c d e p a yab l e to: 

¦ MICROPRIDE LTD for £ 

j NAME 
, ADDRESS 

. ' AL. PRICES INCLUDE ^OSTAGE 8 PACK IMG * 

' M I C R O P R I D E LTD. 

| UNIT 16 , S H I P Y A R D I N D U S T R I A L ESTATE, 

I • R I G H T L I N G S E A , E S S E X C 0 7 O A R . 
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The Illustrator 
is imminent 
Now you can add graphics to your 

Quill Written Adventure. 

For use in conjunction with 

The Quill Adventure Writing System on the 

48K Specti mil. 

K-

Please rush 111c an order form and full dctailsol 

The Illustrator for the 48K Spectrum. 

I enclose a stamped addressed envelope. 

Name 

Address 

YC2 

Send to; 

(ill SOFT 
30 Hawthorn Road 
Barry 
South Glamorgan 
CF6 8LE 

THE VIKINGS 
ARE COMING!!! 

SWESCOT are p r oud to announce t ha t w e 
w i l l soon be re leas ing severa l t o p qua l i t y 
p r og r ammes on the in te rna t iona l ma r ke t , 
made by s ome of Sw e d e n ' s mos t 
p ro f i c i en t p r o g r amme ' s . 
A n d best of all PRICES FROM £ 1 . 9 9 
Du som bor i Skand inav ien och soker bra 

p rog ram t i l l d in hemda to r . 

KONTAK TA OS! ! ! 
Vi har de t mes ta s om f i nns i denna t i dn i ng 
till sarnma laga pr iser s om gallcr i England. 
Des su t om far vi in alia nyhe te r samtidigt 

som de slapps i England. 
OBS! ! ! tfid ka tabgbes l a l l n i ng v .g . medsand 5 : - Skr 

i fr imarken for portot . 

SWESCOT 
Box 213 

121 02 Johannesho^ 
Sweden 

08/39 27 00 08/81 18 Dl 

ORIC AND SINCLAIR 
COMPUTERS 

0?'« c«nfx.«r 4bK til. |£W) £9.' Off : Atooi 
consult* 4fi>. ti.M <£158: £169. Ori< col:yr 
luirttrf £134 ;tl23>EM9 S«r-:lair H.H r.:-con TV 
tut If!(») CHS Shcial! S^clron Flu* 
C.OOCUH' Ufc* itwij Vf./ Sincilf QL 
CnnpuT«» £«6 1C85) J410. SirvjU.i Scvclruni 
4IJK £"3' IV13II £«3 Vicrnrrivo £51 iiSO) M0 
RSJ32 Irwiffr:* i £11 £505 iV). SpWiil ofor: 
Mlft'lMflh* - lt»W:«-«» * t 4 r v M C OS 
$100} £»20. Uan'< mic-tJdtiv} cartridges fSfif 
>£6j t? Siarrfard Mofpy cftc olerteco for 
vj*:'ru«i £i<2 C?2. lis* Cuirur.i rtoc 
Ave iar '<ir sjilas o doc 0 '.'43! fd'or TOS 
xc>M»ro rot ^pocrum xsi ivsa »«>/ Fu'*' 
ni3:lcf toil fi« <£>S) £52. Irlc'lKe V. £20-i45 
\tX\ £2- 32< rrvwitoff upjwrtc Kit to' viK 
SCttirum 2 ana 3 orltf 231 i£:85 £30, 
Stw:Hum Ccilramtr. promt « » t*.«/i 

£52 ZX pi'tncf f,v, refhesd to n* 
Alpfcscwi n? £62 5 print sr Wis (SlltO 
whether Sincu. r or Alati iccm £ 13(t 16) £21 ZX 
r«T(v.jtc £4«)C54.16K picks tor Z>»1 
noti(tt:»J£0. 

COMMODOFE COMPUTERS 
CC«<KN1«>C ClC Ulirt«r ̂ aok El43|t-.4?j ricz 
Con muccrc PluJ?< £30: i£J6l! £301 
Comncd<ic 'J-122: .£2:5; £235 fiotwfrtor 10 
ailswi mot orewwymorw car.rctro McOKte'S lo 

ukkJ «U|h re Vis 20 :n:1 itr Cormoiotc 64 
£0>'f it? £1' O&rgsh 3ic<a;e C4Saf»r 
COflVjnOf - C îip:Jililr. r.iSM"* WCOrtJer £3? 

£44 ConrnraiD td&S*te r-=e:«hr f « 
:£«« £50 »(i->Rf ir«si3«r3 fc- Vi:20 jki tie 
Co«ti«kxSo-<. C Ccr. fotMta C45 |C41| C4C fC£52 
£45 (=411 ?4C 0i3C dii-.i- C23S '.fSÔ  i231. 1510 
Iwnlw.'pMtef £165 £lSf M?580l 
f 23612Z0: £245 L i ! :cf. £29 S29)£33. 

ACORN COMPUTERS 
ClKtfCi f.!J3 nw one MWll U C40-1 

<oixJ» . .l(Mt.liMli9l,<i.i«itacc 
f.vol«m£l49(£l3l>CUV Sue b»t«w fct a»il ahtc 
due arw+S. 

C U M A N A DISC DRIVES 
foiui! ili HI: inimficcis <1Sioriftlr Spoclrum, 38C 
0 ir.d Vldoogcnlo Slr.-jie. '10 tr.'itk .-.l̂ jî  accd 
£l7fl iftSft;. er/8. <10 rack double SlJ.JU -:2if) 
|£i9S> 1215, 60 luck '.inglo r.ldod £207 |£186| 

c) i'<K'. otutsic nicoj maoyi 
l)(..i .10 ViiC. »l<ijl<: r.dry.i iM) C230 £325.10 
irrck djublc SldcC C3)b it)53) C393. fiO IfMk 
slffiic sido:i {W3D £3'4. 0) jratk dcublu-

£4 3/ (C3S0; i-130. 
P R I N T E R S J ^ _ j ^ ^ ? 

O'-i Micralinc HU XI38-EI35; £165 Brcliet iPf. 
£16? |Cufi) fi70. Shlnva CT CPiSO £J37 i.-??ai 

Cin.ior PW!<M».» CSft: [M44> C3?4 Cfjon 
£>77 122511 £28> tcson RXflf.FiT 

<£28-35 £316 Ep'.m FXKO C3&3 ClSfi 
Ocnt>i/ii3 natrix cr-rle'S :m:l olocv.c Ivfic-
wrilers: On.lhrr E ̂  «173 i£l60l Kiae. QrUhnr 
u*4 i£Z35 £240. MCP4(. Ofli Cdour 
»riilef>'f<olliK ? I3< (£ 1235 £H0 inetlacti Ic run 
:n< pfi«»(!! from Vin tre Coninodofe 
L-15 (14iJ ^e can supply iralacea tonm 

lh' r-rv-.n prrlori t'c.i. SKi'jt mtxpilfa CS<! 
|£52| 

UK101 , SUPERBOARD APJD 
VIDEOGENIE 
Wn r.iid 5ii3<y3ft tfeac C-jmputers Write lor our 
lir-t 

COMPUTER REPAIRS 
Wo nl(e- a vj<rld-vudc repair service Wile !•-.' a 
Quctatkn. 

SWAN L EY ELECTRONICS 
T h e C omp u t e r Expo r t Spec ia l i s t s . 

Dep t YC , 3 2 Go ldse l Rd . . S w a n l e y . K e n i RRR 8EZ , 
Eng land . 

Te l : SV i /ANLEY ( 0 3 2 2 ) 6 4 8 5 1 . 
OUir.ni Ofd?'S welcome. UK prices S'rjwn firsf and incl t<in ,i«i.ct anri VA r The 
mcomi puce n buckets is for expo c cuttomvrs in Scoot incudes^ insured 
stmaiposiige. The ihrd fjn'co ts ioi ex;.o<( ciistcmers ou:si<ic Europe \inch:iiinf, 

Ausiratis etc' cine incudes iosiiicdairmail postage. 
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P'ogram 1. 
I I Cl'T****!:' 'Vl-t 

•J/uLi-ffi/ii'i 
t pkim'W :<»«. 

%•» !).' . • » . a»H'A' WE L U H t f t b th^-'Mh ' ><cV S.WCOT 

.v mm » vitii: tKU &£ GV&Svb* ••>.•> GBfc V<M SW>J' 
',1 H I N T " i > * ! v-A iJRaC-1 IWfc I'.OSfc P y l N f S Vi»L' MI ' .L RSC I f E " 23 ••KIMS'». VIM'i- «JU U 0N-9M'*!'UOWWB ,««&' '«»' i?® »'*!:»" ® W?i> HWV6 UJ&V ••- »i >Mv \tY ro rinse 
4Q WWrt"'1 
•ir- HK i' « »C 'arv, n . ' i n - . ae 
4r  c\>rE&,2e Fijfcir*? 
49 -firiwrj avdt' •..>'<« M«t>.-
52 WVTflJ.i /-J. ' • . :>?. i k t i-c : i .i 

0f»'B$4 .i>4,.>4* .«4.«4.19*, ««S> 1 i . I-!..: 2.2 • 4 :e4.*«<:•* »• 
['M.Î VI -25 . «4 g*. 3S 152 fti !9 

W 52/3*.% .i. «•«. .-.5. «<«?• 92-23 

« l<«r*4»'.**.c4,cfe • • Jjeiijid e;e.<M»J- JI2,S4* J 2* f ll*.4is 

-.4 :H;<-H . . > I f . t'->V ' 4 . t t* . S i c . i -v i s . 6 2 - 1 4 . 2 5 24-31 ' » • ! 

12-!'I?- • •> . 4 ? . ) J 2 . v » ; 

i 1 '4,25..-. 1/1-1 ! ) • 1 J -0t 233-

J ) «T»W2SS , ! » . I : « S > I ? L , L F ! » O . V . . 2 » / , 2 5 1 , 2 9 S 

;M 5.6-1- ̂ r..4k'. i i J . e ^ . - • . 1 ^ 4 • 24.'• iff i9i2Q-hS> >:v iv W-I2.ee-92 
• ̂  at, t p,2-2-1.12? fsr-.en-Vi !2 12. 63- 156 
% j f » w i « . j v . ic ^ .••*.*•»•>• •'«' 
^ -'••W f f . ^,42 i i . - . i * H 2-9^23?-2^ 
ii 2W, IV. I «2J , 2 * 9 . i fesUi, :\7-ir,25S 
•J4 JPRYft5r5S.i55, I S - S 2 , ? 4 . « . . * . ; -•-*.. Iy?. . IS3- 13? • 1 V -

cii flHlflur- • 1*5,.3®.- >54.a$2.24S< J92.12-
s e > 5 5 . 2 5 S » 2 S S . 2 9 & . ^ ^ • • 2 & 3 . • 7. ^-35 Mgf 

I »-5 ' 11. f ,2S>. -54 • 2i- : 12' 
-4 tf ir He.«, C . .'M; .«. . ? • t-J£C,'iJB*»l I 

'.r.!^ Jr^to it-te. t'.C f 
̶ ̶ ̶ - ̶ m ̶ ¦ Sgjf fcr, 

0OMPLTEH 

BHUAHY 



• KHWItlltUl' 
V "ft'' 'I * •til •/•jllil t i l l 

;Ui«{ttj¦{jtjiii¦ji 
'!:; ' : ; i{i : ' .ii!. 

a i ill; i ; i •: ̂ : 
iltlilt*:*;• r : ; : r . • • i n * * . Sr 

'••I:::;:- - i 
m̶iiuil....;; 

. . t . . . M * 

'•mt-- • j i i l l ' issr 
ill 

SOMHTHING I'VE always wanted i> my very 

own Spray Test Simula or or S T S Having 

waiting for over I wo years for or.e to be releas-

ee on i lie Spectrum, 1 decided 10 write one 

myself.. 

Th is particular STS is equipped with three 

different sprays d.'.sif.ned to eliminate three 

JilTcrcnl types o f creature, plus anct her spray 

which disintegrates T M T . You r aim is to give 

these sprays the lair :esi they deserve. You i 

score will indicate whether you have the skill 

to become a professional S T S operator — a 

score o f a mi l l ion is just abcui good enough! 

Spraymania runs on any ZX-Specirum, and 

features smooth, colourful animated graphics 

and a lot o f sound. 

To enter Spraymania, first type in thi- Basic 

header program in listing 1, and save it us.ng: 

SAVE " S P R A Y M A N I A " LINE 0 

In case you were wondering the 
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statement is essential. Also, the P.ordcr 1 state-

ment is important. 

Then type in the machine-code loader pro-

gram i:i listing 3 and R u n it. Rnte'r each byte 

as shown .n listing 2, taking care to check the 

checksum af:er entering cach .inc. I f you 

make a mistake in a line, er.ter 999, and a beep 

wil". sound, and you can enter that line aga.n. 

I f you enter £ byte which is obviously wrong 

ess then (1 or greater than 255 — ano:her tone 

will sound, ar.d you can then enter die corrccc 

oyte. When you have entered all ihe machir.e-

code, ?nd the checksum is correct, save the 

code after the letder program, using 

SAVE "C"' CODE 25000. 340D 

Rewind the cas3ct:c and load the game. 

O n running, the program goes into demo 

mode, dur ing which brief instructions — in-

cluding the control keys — jcroll smoothly 

across the screen. O n pressing a key, the game 

siui is with your spray-can appearing at the 

centre of the screen. At the -bottom of the 

screen are the various sprays, ar.ri a bonus bos: 

in which the bonus appears every so often. T o 

collect a spray, or the oonus, s imply move 

yuut can over ihe relevant box. 

• Whirlers (bounce around the screen ifke 
balls) = 5C 

• Gruesomes (vertical y-moving faces) = 
10 

• G lobu les (move horizontalI/) = 25 
• TNT = 10C 
• Bonus = 250 

Unl ike the mnvina creatures the T N T 

doesn't kill on touch b i t gradually changes 

colour unti l it becomes white anc explodes. 

For a copy of Spraymania on cassette, senc 

a cheque or postal order for £1.90, to: M r *.R 

Wood , 22 Derve i H i l l . Downhntn Market 

Norfolk, PE38 9BE-. 

Julian Wood, with 
the help of an STS, 
rids the Spectrum of 
bugs ̶ the creepy 
crawly kind. 



Listing T. 
1 0 > P A P E R 1 : I N K 1 : B O F T C E R 1 : C 

L E A R 2 1 9 9 9 : P R I N T A T 1 1 , 5 ; F L A S H 

1 ; P A P E R 7 : " S P R A Y M A N 1 A I S L U P D 1 

N G " : L O A D " " C O D E : R A N D O M I Z E 5 1 7 

0 7 : P R I N T U S R 2 8 1 3 7 

Listing 3. 
" . ̃ z . r 2 

' i o OS- 7 - <- H • ; _ 

̃ - ' • I "3 J * Z'Z I E - ~ £ 

- - S •7 r-.\Z H = 
Ijv̶ ' l_'T ; i - 1 -
INPUT - f : " : £ i 

40 FOR :.-z • 1 ̶ w= ^ 
30 LET \0t=0 ̃ i"> PRINT r ' i " 
0 _ j̶  r> 3_ P r . r i " " s 

6C ̃ I̶  ; =1 a 
- SLr _z̃ : ==' - r-.Z; _Z̃ • - * 

4 Z 
200 -•ORE ii : 
i i e : LET h&=r. s. •2- TO ' 
2*0 NEXT b 

PRIN- •• = INPJT * _ RFIN 
i *© 1= V l t -HE". =•=•!>-" 
%r r : - -

= : ̃ s i - - -

" C r ' ; T G - , . . 
- -

" " w 
— 

Li$t!ng 2. 
25000 : 007CC6C6C6C67CB0 = i 0 ' - 0 
2 5008 : 001838781 f l t RFF00 = 502 
25016 : O07C86067CC0FE80 = 83^ 
25024 : 007C8S3C06B67C00 = 582 
25032 : 00C0D3D8FE181800 = 926 
25040 : O0FEC3FC06867C00 = 962 
25048 : O07CC0FCC6C67C00 = 1088 
25056 : 00FE0£>0C 18303000 = 392 
2 5064 : O07CC67CC6C67C00 = 966 
2 5072 : O07CC6C67E067CO0 776 
ZtJtfbkJ: /UhEC6C6F EFEC6C6 = 1 6 / 8 
2 5088 : FCFEC6FCFEC6FEFC = 1914 
25096 : 7CFEC6COC0C6FE7C 1536 
25104 : F8FCCEC6C6CEFCF8 = 1808 
25112 : FEFEC0FCFCC0FEFE 1904 
25120 : FEFEC0FCFCC0C0C0 1780 
25128 : 7CFEC0DEDEC6PE7C = 1590 
25136 : C6C6C6FEFEC6C6C6 = 1696 
25144 : 'FEFE18181818FEFE = 1112 
2 5152 : FEFE181818D8̃87B 1156 
25160 : C6CCD8F0F0D8CCC6 «= 1 7 : 6 
25168 : C0C0C0C0C0C0̃EFE = 1660 
25176 : C6EEFED6C6C6C6C6 St 1696 
2 5184 : C6E6F6FEFEDECEC6 1808 
25192s 7CrCC6CuC6C6rE7C - 1S40 
25200 : FCFEC6FEFCC0C0C0 = 1786 
25208 : 7CFEC6D6DECEFE7C = 1596 
23216s FCFEC6FEFCD8CCC6 = 1 628 
25224 : 7CFEC0FC7E06FE7C 1332 
25232 : FEFE181818181818 = 652 
25240 : C6C6C6C6C6C6FE7C = 1566 
25248 : C6C6C6C6C66C38I0 = 1 170 
25256 : C6C6C6D6D6D6FE6C ts 1598 
2 5264 : 82C66C38386CC682 = 984 
25272 : 6666667E3C181818 = 564 
25280 : FEFE0E1C3870FEFE = 1226 
2528E: 303030180C0000O0 «= 180 
25296 : OC0C0C1830000000 rr 108 
7S3PI4: •»;R3fl7R0?»0038383a = 336 
2 5312 : 7E81EDB1B1BD817E B 1242 
2 5320 : 00O000000C0C1830 n 9 6 
2532G: 0000(200000000000 * 0 
2 5 336 : FF886BD5B663C1FF • 1440 
2 5 344 : 0000183C3C180000 168 
2 5 352 : 37E01FF93DBC713E - 1014 
2 5 3 6 0 : S3C6E5A7C993FFFF = 1551 
2 5 368 : CFFFC993E5A763C6 « 1551 
233761 718E3DBC1FF807E0 * 1014 
2 5 384 : 07E01 FF33C7C706E • 91S 
2 5 3 9 2 : 63C6F4E7FED3CF93 » 1591 
2 5400 : C9F3CB7FE72F63C6 = 1349 
2 5 4 0 8 : 76OE3E3C1FFE07E0 • 764 
25416s 07E01FF83C3C781E = 780 
2 5 4 2 * : 7FFEEE77CFF3CBD3 1602 
2 5 432 : CBD3CFF3EE777FFE = 1602 
2 5 4 4 0 : 78 IE3C3C1FF807E0 t= 780 
25448J 07E01FFB3E3C760E * 764 
2 5 456 : 63C6E72FCB7FC9F3 1349 
754A4s rF9.^FFn^F4F767X:A 1591 
2 5 472 : 706E3C7C1FF807E0 = 916 
2 5480 : 07E0OCF01FF8318C = 951 
2 5 488 : B9CDB9CDF18FFFFF = 1674 
2 5496 : B7EDAE753A5C324C ss 987 
2 5 504 : 381C1C380FF003C0 S3 618 
2 5 512 : 0 7 c 0 o c 7 0 i r r o 3 i o c - 025 
2 5 520 : 35ACB5ADF18FFFFF = 1473 
2 5 528 : BE7D37EC2E74381C = 852 
2 5 536 : 3C3C.FF80FF003C0 rr 849 
2 5 544 : 07E0OF301-FB318C = 762 
2 5 552 : 339C339CF18FFFFF = 1308 
2 5560 : 3E7C3E7C37EC2C34 = 739 
2 5 568 : 3F -C1FF80 -FQ03C0 ss 1044 
2 5 576 : 3FFC3FFC334C0340 = 824 
2 5 584 : 0340O340F-FFC183 = 968 
2 5 592 : FFFFC5A3ECB7EC37 = 1581 
2 5 600 : EDB7FFFFD31BFFFF = 1683 
2 5608 : 0000O0003FFC3FFC = 630 
2 5 616 : 334CO340FFFFC663 = 1001 
2 5 6 2 4 s FFFFC5A^FC.R7Fr.̃7 = 1FR1 
2 5 632 : EDB7FFFFC663FFFF = 1737 
2 5640 : 0 000000000000000 0 
2 5 6 4 8 : 3 F F C 3 F F C F F F F D E 1 B = 1 3 8 3 
2 5 6 5 6 : FFFFC5A3ECB7ED37 = 1581 
2 5 664 : EDB7FFFFC183FFFF = 1764 

2 5672 : 07FE0FFEO33007BO S 764 
2 5 680 : 0S9B068B0EC01F60 =• 625 
25688 t 1FAQ1FAQ1FA01FAO z 764 
2 5696 : 1FA01FA01FA01FE0 828 
25704 : 3000380006000180 1= 239 
2 5712 : 00602A99FFFE924A = 1019 
25720 : FFFEFFD730AB9CD7 s 1649 
2 5 728 : 9CAA80D6^FFEFFFE = 1686 
2 5736 : 1FF81FE81FE81FC0 - 1060 
2 5 744 : 1FD80FB007E003C8 864 
25752 : 01800180018001BO ac 516 
2 5 / 6 0 : 01O001«01fl3C01FF8 — 732 
257S8 : 6000700030003000 = 304 
2 5776 : 31FC33FE7B06FFFF = 1245 
25794 : FFFFC923DB6BC92S e 1316 
25792 : DDABC923FFFFFFFF = 1648 
25800 : 300CC813C4230420 = 546 
25808 : 7FFEC3C399999999 c 1383 
25816 : C3C3FFFFFC3F8E71 = 1470 
25824 : DFFBC0037FFE3FFC = 1365 
25832 : 0008080000000000 s 0 
25840 : 000O3FFC799EF99F a 1002 
25848 : EFF7700E3FFC0000 927 
25856 : 00000000000000019 = 0 
25864 : 00000O000FF01FFB a 534 
75R77: 399C399C399C3FFC a 954 
25880 : 3FFC37EC37EC37EC R 1188 
25888 : 18180FF000O00000 £ 303 
25896 : 03C007E00FF00990 » 834 
25904 : 0993099009900FF0 s 714 
25912 : 8DB00DB00DB00DB0 B 756 
25920 : 0OB00DB0066003C0 ^ 675 
25928 : 7FE07FF00CC0ODE0 m 1159 
25936 : 096011600370O6F8 X 587 
2S944: 05FB05F805-8O5FB v 1012 
25952 : O5F805F805F8O7F8 s 1014 
25960 : 7C0F0F0FE603F658 = 736 
23968 : «»7C93E2BC5E5D526 1006 
25976 : O06F29292911A061 as 508 
25984 : I9780F0F0FE6E0E1 B 821 
25VV2: 5b /fcifc.61 «h 64Mb / 0 6 s 872 
26000 : 087E12142310FAD1 = 682 
26008 : E1C1C92100403E5B 869 
26016 : 360023BL2MI- AC V21 B t y i 
26024 : 0058062O722C10FC a 552 
26032 : O620732C10FCC926 3 704 
26040 : 4006032E20CB162D B 426 
26048 : 20FBCB162410F4C9 E 1005 
26056 : 21CC6S0101007EB7 e 650 
26064 : C8CD74650C23I8F6 se 939 
26072 : CDE76521015B3SC0 = 85<r 
26080 : 3608ED5B025B1A13 a 52E 
26088 : CB7F2B0511EC66EE 966 
26096 : 804804CD7465ED53 ss 946 
7 6 - 0 4 : 075BH91118FCCD10 sm 808 
26112 : 66119CFFCD10661E - 883 
26120 : F6CD10667E3C1887 s 785 
26128 : AF193C30FCED5206 = 893 
26136 : 01CD74650CC92AO4 — 682 
26144 : 5B3A065B0E001911 = 302 
26152 : 1027CD523O063C32 - 546 
26160 : 065B18011922B45B cs 276 
2616E: E56F260OCD0166E1 xs 91 1 
26176 : CDFB65C9E5CD1E66 - 1324 
2 6184 : E1C9790F0F0F4F79 = 792 
2 6192 : 0F8F4F3E100878A7 =» 482 
26200 : 1F371FA71FA8E6F8 = 76 J 
2620E : A86779A8E6C7A807 = 1 164 
26216 : 076F1AAE772C131A = 526 
2 6 224 : AE771304083D20DD = 638 
2 6232 : C9CD686511E1FF78 = 1228 
2 6 240 : 06O2E6073A005B28 = 434 
26248 : 01O4772D771910FA =s 579 
26256 : C93A075B0E0CCDOD = 601 
26264 : 66C92A035B260016 « 504 
2 6272 : FFOE13CD0766C92A = B45 
26280 : 095B3A0B5B0E19CD = 504 
2 6288 : 3866C9111756CDA7 = 857 
26296 : 65CDC865110000CD = 829 
2 6 304 : 1E66CD9166CD9A66 zr. 1045 

r n A 7 6Ar.91 nan 191 c •c 770 
2 6328 : 0F2A2A2A2A161320 — 256 
2 6328 : 0F ID2A2A2A1E1317 = 242 
26336s 0F2A2A2A12131D8D = 770 
26344 : 191C0F00251E1A1C xz 188 

(continued on page 65) 
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FIRST 
AID 

for your 64 
Computers, like people, are fall ible. They need the right 
combination of code and care to perform effectively in the 

business or the home. And thai requires first hand knowledge 
from you to create a healthy operating environment for your 

Commodore 64. 

Knowledge about machine language, about the lesser known 
qualities of the 64, about the disc drives, graphics, and about the 
tricks and tips to keep your 64 on line. That's why First Publishing 
has now launched in the UK a series of high quality books and 
software packages to provide a complete health care k i i for your 
64. Commodore 64 users throughout Europe have already found it 

a tonic. We think vou wil l , too. 

^Fo ra brochure on i l l \hc Commoibrc 64 looks ard soil wire packages available f iouTl 

|
L-'ir$l Publishing, please till in ihe coupon ;nd ienil in: A I W U U I A Verb. Firs: Publishing. • 
Unit 201, Horseshoe Road Horseshoe I'aik. Pingboumc. Berxslii e. 

I N u n c 

Address _ 

^U r ring Amntdc York al (07357) 5244orCalca$oftvareat 11-5^6 7156 YC-2 ¦ f | [ J J | p|J§| ISIING LTD 



(continued from page 63) 
26352: 0B23170B18130B26 « 172 
26360: 272A2BZA0Z0A0706 - 170 
26368: 292A141F16130B18 = 210 
26376: 2A1C0F2A2119190E = 224 
26384: 2C0D19181E1C1916 = 2 1 1 
26392: 2A150F231D27251B = 245 
26400: 262A1F1A29252426 • 2B9 
26408: 2A0E192118292519 = 241 
26416: 262A160F101E2925 = 241 
26424: 1 A 2 6 2 A 1 C L 3 H 121E = 218 
26432: 29251D23170C1916 = 224 
26440: 2A1D1213101E262A = 234 
26448: 10131C0F29251E19 = 2 1 1 
26456: 1A2A1C1921262A10 = 250 
26464: 1C0F0F240F290B18 = 185 
26472: 232A191E12BF1C2A = 235 
26480: 150F232A1E192A1C = 238 
26488: 0"1D1E0B1C1E2C1C = 215 
2 6 4 9 6 S 0 F 1 7 0 F 1 7 0 C 0 F 1 C 2 7 = 1 7 0 

26504: 1E120F2A1B1F130D = 195 
26512: 152A0C1C1921182A = 227 
26520: 1317222A141T171A - 217 
26528: 1D2A19203F1C2A1E = 243 
26536: 120F2A163B24232A = 221 
26344: 0E1VI12C1A1CBF1D - 198 
26552: 1D2A0E18232A150- = 219 
265^0: 232A1E192A1A160B = 233 
26568: 23AC110B170F2A19 = 340 
26576: 200F1C00CDEE6704 = 625 
26584: CDEE67C925CD6865 = 1194 
26592: 3A0O5E772C7711E3 • 672 
26600: FF19772D77C9780F = E99 
26608: 0F0FE6E0B16F78E6 - 1122 
26616: 1BF64067C5O6081A = 674 
26624: AE77132C1AAE772D = 720 
7AA37: 94 131 (7iF.TR 1 P.971 051 = 741 
26640: 0055CSE5D5CD426D « 1104 
26648: DIE!E5D57D2F6FCD = 1364 
26656» 126DD1E1C1781209 - 997 
26664: 47BC20E6C9210C5B = £ 5 8 
26672: 7E32145B3A205BCB = 671 
26600: 5T2O0D34CD4CCOCD - 071 
26688: DF180435C0CB9F32 = S08 
26696 : 205BC9E52AOD5B23 <= 734 
Z6/W4: Ufci6L280226O0220D = 438 
26712: 5B7E24862486E1C9 = 983 
26720: 79E607CA4A66680F = 8 5 5 
26728: 47673E010F0F10FC - 535 
26736: 453D6F220F5B7907 = 509 
26744: 07074F3E100878A7 = 466 
26752: 1F371FA71FA8E6F8 = 961 
26760: A86779A8E6C7AB07 • 1164 
26768: 076F04C51A47131A = 461 
26776: 13D558ED4B0F5B0F = 753 
26734: 0FC30BCB0B10F857 = 794 
26792s 7BA1AE772C792FA3 - 952 
26800: 5F7AA1B3AE772C79 » 1015 
26808: 2FA2AE77D1C10830 - 973 
26016: 20DDDCC9CA7966CD - 1230 
26824: 686578E6073A005B » 711 
26832: 060211E2FF280104 = 5 5 1 
26840: 772D772D7719J0F8 - 736 
26848: C921C05A36I62C20 = 668 
26856: FB0616CDEF68040E = 845 
26864: V30UD/2631h.»4UU0U = 4/H 
26872: 16050CCC72651520 = 512 
26830: F91D20F20C0C0CCD = 793 
268BB: 7265C9C5CDD467CD = 1338 
26896: EC67C179C6074F21 = 954 
26904: 005B34CS3E043200 = 460 
26912: 5B010116110B63CD = 444 
26920: 0B6911AE63CD0B69 = 721 
26928: 112B65CE0B6911E8 = 728 
26936: 63CD0B6S364721FD = 8 3 1 
26944: 5ACDEO67C9061070 = 957 
26952: 23CD4B6EE60FQ777 = 790 
26960: 2336814FC33A6AC9 = 985 
26968: CD4B68E6073CO777 = 807 
26976: 2-30E0O7123368247 = 4S2 
269B4: C3056BCSCD4B68E6 = 1122 
26992: 073C0777230E1E71 = 385 
270001 17233fcB0FE0AD295 - 911 
27008: 6B34C3956BCD4B68 = 994 
27016: E60FC603774723CD = 876 

27024: 4368E60F07774F23 = 664 
27032: 368IC3CB6B3E0132 = 801 
27040: 015B32125B3220SB = 424 
27048: 21EC6622025BCDB8 = 887 
27056: 691i 0907CDA765C9 = 812 
270C,4: Ar320C5D21 1 15D36 - 5 2 3 
27072: 3223233601237723 = 364 
27080: 36012377237732ID « 4 4 2 
27088: 3321213B772B7EE6 = 766 
27096: 05772E3630216853 = 449 
27104: 22185E3E3C320853 = 420 
27112: CD9B65CDE168CD1C = 1228 
27120: 69CD1A6AC9210000 = 676 
27128: 22095B220A5B2A73 = 431 
27136: 5C220E5B3E25F3ED = 809 
27144: 47ED5EFB3921045B = 982 
27152: A ! r77237723772336 = 691 
27160: 03C921685B061836 = 516 
27168: 03231CFBC9211153 = 644 
27176: 35C03632EBCD4B6D = 973 
27184: 21085B35EB237E23 = 6 1 6 
27192: 35C07721175B7E34 = 689 
27200. CB962A185B2323CB - 783 
27208: 7ECC576A23CB7D23 = 926 
27216: 022E6&22185BC92B = 545 
2 7 2 2 4 : 2 B A 7 C A 6 C 6 9 3 D C A 4 5 9 3 7 

27232 : 693DCA5869E5211" = 854 
2 7240 : 5B7EB7203ACD4B63 = 8 26 
2 7248 : E6033C773DO66EE1 = 9 58 
2 7 256 : C385693A145B0F0- - 6 3 2 
2 7 264 : 0F16005F19EBC9E5 - 8 2 2 
2 7272 : 218863CD7B6AC5CD = 1104 
2 7 280 : 4F66C1E1CD1F6C11 » 960 
2 7 288 : 0A00DA4466201DCB = 662 
2 7 2 9 6 : 46280A043EA0E823 « 562 
2 7304 : 0CCB861B08053E10 = 464 
2 7 312 : B92002CBC62B2B70 = 617 
2 7320 : 23233E0532005B3A = 336 
2 7328 : 0C5BE5C5218863CD - 1002 
27336s 7E6ACD4F66CD7966 = 1046 
2 7 3 4 4 : C1EI1E01C3246BE5 = 1016 
2 7352 : C521E864CD7B6ACD « 1201 
2 7 360 i D467C1E1CDIF6C11 - 1094 
2 7368 : 1900DA44662018C8 = 672 
27376 : 4E280A0C3EIEB920 » 449 
27384 ; 09CB8E1805OD2002 - 430 
2 7392 : CBCE2B71233E0632 = 718 
27430 : 005BE5C521£8643A « 940 
27438 : BC3BCD7E6ACDD467 = 1060 
27416 : CDDC67C1E11E0278 « 1098 
27424 : 07070747CD2F6B79 = 572 
27432 : 070 /074FC3026C3A = 463 
27440 : 1E5BBBC0CB76C0ED = 1250 
27448 : 5B1C5B7E913CFE04 = 796 
27456 : E07A90FE10D07EF6 = 1324 
27464 : 5C77C9E5C53A215B = 1020 
27472 : 210863CE7E6ACDE4 = 994 
27480 : 67C1EI CD1F6C1132 = 932 
274B8 : 00DA44662031CB46 = 742 
27496 : 280A043E14B8200C «= 364 
2 7504 : CB86180B053EO2B8 = 622 
27512 : 2002CBC6CB4E280A = 766 
27520 : 0C3E1EB92009CB8E - 675 
27528 : 1B050D2002CBCE2B = 528 
2 7536 : 712B7023233E0432 = 454 
27344: 003BE5C52108633A - 715 
27352: 165BCD7E6ACDD467 = 1070 
27560: CDDC67CIE11E00C3 = 1171 
2/368: U-6BfcbtJb21b8to3UU = 1133 
27576: 7B6ACDD*67C1E1CB = 1370 
27584: 76CBBE116400C2*4 = 890 
27592: 66CBFEE5C53A115B = 1151 
27600: 3D7E200D3CFE8820 = 714 
27608: 883DE321205BCBCE = 869 
27616: EB77E60732005B3A = 790 
27624: 0C5B21E863CD7E6A = 90^-
27632: CDD467CDDC67C1E1 = 1466 
27640: 78070707471E03C3 = 440 
27648: 2F6BED5B1A5B7A90 = 865 
27656: 30012-FE10D07B91 = 842 
27664: 30012-FE10D03A20 = 664 
27672: 5BCBC-32205BC97E = 1001 
27680: 0F0FE607CSED5B1i - 812 
27688: 5BCB43C03EF507O7 = 873 
27696: 5F7EE6C3B377EBCD = 1384 

27704: 4B6DE3F1C0CBBE37 = 1300 
27712: C921155B35C03604 J= 649 
27720: 23CD506CCD2D68C9 - 983 
27728: 343E04BEC03600C9 = 755 
27736: 2346234E23CB7EC9 E 783 
27741i 2167530602C5CD50 - 725 
27752: 6CC44B6BCD5B6CC4 = 1083 
27760: 876ACD586CC4D76A = 1159 
27768: CD586CC4B26BC1 10 - 1091 
27776: E43A0C5B32145B3A S 608 
27784: I65B32215BC9AF32 a 713 
27792: 1E3B32203BB17838 at 303 
27800: ED431A5BCDAB6CCD = 1110 
27808: C4680101011E02CD = 540 
27816: 0E68C9ED4B185B11 = 763 
27824: 48653A205BCB5728 = 684 
27832: 031143643A1E5BC6 = 569 
Z/840: 4432005BUD606BC9 a 813 
27848: CDAB6CED5B1A5B21 B 962 
27856: 205B01FEDFED781F s 989 
<!/864: 380B477BFEF07828 c 915 
27877: 041C1CCBD61F3808 rx 572 
27880: IC1D23041D1DCB96 s 512 
27888: 06FBED781F38077A = 830 
27896: FE102302151541ED = 656 
27904: 78IF1F38077AFEA0 a 781 
27912: 28021414ED531A5B a 519 
27920: D5CDA36CCDC468D1 a 1411 
2792B: 7AFEA3C07BFEE8CA — 1539 
27936: EB6D2604D6082806 a 654 
27944: 25C8D63820FA253E a 888 
27952: 0394211E5BBEC877 s 814 
27960: 6B2601111400CD42 a 454 
27968: 6DC9CDB60321205B a 856 
27976: CBA6C721205B7EEE s 1090 
27984: I077E61OF609D3FE a 1101 
27992: C901FEF7ED782FE6 • 1337 
28000s 1 Fr00AFFFrV7R?FFA a 1 102 
28008: IFC92A1C5B7CA7IF a 715 
28016: 371FA71FACE6F8AC a 1106 
28024s S77D0-0FACE6C7AC B 1015 
28032: 07075F1A2F12C92A B 443 
28040: IC5B7CB7C8CD4B6D B 1015 
28048s CD6A6O3A20SB2DCB - 849 
28056: 6F28022C2C7DFE20 E 652 
28064: 2815FEFF2811221C a 689 
20072: SDCD6<\6DCDCD60d5 - 1156 
28080: 3A2258C60477C9PF s 880 
28088: 321D5BC901FE7FED = 990 
28096: 7QCB4-C03A1D3BA7 B 

28104: C03A1E5B32225B2A a 588 
28112: IA5B7D0F0F0FE61F B 548 
28120: 6h 242^1L3BLU6A6U a 720 
28128: 212058CBAECB56C8 a 1022 
28136: CBEEC93A1F5BB7C8 B 1205 
28144: 1 ll-A0dCD4466nD06 B 853 
28152: 6E010A011E00CD0E a 371 
28160: 68AF321F5BC93E47 o 785 
28168: 32005B3A1F5B2148 a 426 
28176: 64CD7E6A011D16CD a 794 
28184: D467C9CDF569CD9D B 1433 
28192: 693A205B1F76300E B 497 
28200: AFBBFE2FE61FC2D7 a 1365 
28208: 6ECDD3651825CDC8 a 1098 
28216: 6CCD9A663A085BA7 a 893 
28224: CAC76ECDBC6DCDB7 B 1353 
28232: 6DCD596D280DCD59 B 859 
28240: 6D20FBAFDBFE2FE6 s 1317 
28248: 1F28FBCD416CCD25 a 939 
28256: 6ACD606C3A205BIF a 727 
28264: 38B71F30B4010A01 = 510 
28272: 1E05CD0E6821075B a 489 
28780s 3S2064CD9166210B B 681 
28288: 5B3A065BBE38I72A S 557 
28296; 045B2009ED5B095B B 564 
28304s ED5219380922095B a 543 
28312: 320B5BCDA76621CA a 861 
28320: 67010B0BCDCE6506 - 644 
20328: 07C5216B593E0890 - 647 
28336: 0609772C10FC0164 B 547 
28344: 0A1E01CD0E68C110 B 573 
20352: CQ7610r DC31E6G01 - ?S5 
28360: 35081E00CE0E6821 = 399 
2836E: 125B3528081808CD = 447 
20376: 3D6A21125E3605CD - 525 
28384: B869CDB366061E76 = 929 
28392: 10FDCD8E6CC3216E = 1062 • 
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Who did you meet at the 
ZX Microfair? 

SEND NOW FOR 
REDUCED TRICE ADVANCE TICKETS: 

Mjirv 

Add-vSs: 

""lease sen! me Adult l ickdt <& Q.25 
'lea^E send ITIH Child fundei 14 yns) tcket> @ i0.80> £ t 
ondo^rhoqni i . 'PO rmdo piyabk- Ic ZX VffC<Or.MR 
ind ; al$( enciose s stamped, self-.iddresjed civelojx* for reply. J f I 
?bst lo Mike Johnston (Organise:) D tp i YC,ZX MICROFAIR. 
•n I'ark I j ne , Fotlenhiin. Undon N'l? U1IG. 

Subscribe to Computer 
Magazines 

1985 Special Offer (6 months trial) 
Copicssent by A I R - M A I L Ciher 

ElirOfX- CVi.v/if/;*> 
A24 £32 BYT£ 

- COVPL'TLR ANSWERS Hi 27 
- M I CRO COMPUTING 22 31 
- MICRO DL'CIStON 19 28 
MICROSYSTEMS 36 44 
PERSONAL COMPU TljR WORLD.. 17 24 

- POPULAR COMPUTING .'.3 29 
SINCLAIR PROGRAMS 16 25 

- S INCLA IR USERS 15 2-1 

Read cach month up-to-date information, 
Product News. Programmingand uncers:and 
more about computers. 
Subscribe for Yourself or make a CUT to 

friends. 
Please fill in Ihe coupon ard send it to: 

HAULSTERMMLTD 
Subscription Dept. 

500 C h e s h am H o u s e , 150 R c g e n l S t r e e t , L o n d o n W 1 
Tel: 01 -788 8 7 4 6 - 0 1 4 3 9 6288 

NAM U PUONIv 

ADDRESS: 

COUNTRY. 
I *iih o tut<A?ib: <o tic fc3o\vrs maiaiiii«: 
I 

Fnclosed please find a olKH¦n»*fo - "otr.l i . 
IT l'l<a<c tick to\ for lis yl other ttwijtmiKS an:l busks 

W L 
m THE 

W l 
m 

MICRO WORKSHOP 
MICRO COMPUTER 

SPECIALISTS 
(Spectrum Group Member) 

Software and hardware over rhe counter for 
Sinclair Spcctrum, ZX-8! , BBC,. Vic-20, CBM-64, 
Memotech, Amstrad, ere. 
* C O M P U T E R S * R M l P A C K S 
* J O Y S T I C K S * BOOKS 
* K E Y B O A R D S * DISCS 

* T A P E S * L I G H T P E N S 
* C O M P O N E N T S * 

Business/Serious Programs available 
Located directly opposite Epsom Main Line 
Station. Visit us or ring for friendly service. See 

and try before you buy. 

Ovcrseas/Expoi t otdcrs welcome 

12 STATION APPROACH 
EPSOM, SURREY. 

EPSOM 21533 
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MARS Knr.C.Y is a (orally nwhine.-codf- writ-

ten game for the Commodore 64 anc includes 

the following features: 

• Raste' interrupt driven smooth scrol l ing. 
• M i i t i coloured spr tes. 
• Ve^y fast and flexible control of buaov ̶ 

space sh p. 
• Score and high score feature. 

If'you have not seen -he game in the arcades 

here is a brief description. You control a 

buggy which can jump and fire bullets in 

horizontal ar.d vert cal directions. 

The game is played on a scralling screen 

which scrolls from right to left you have three 

lives at tlx: beginning of ti e game ar.d one life 

is dcd.icted every time you fall into a d tch or 

hit a rock or get hit by a ballet from the space 

ships — enemies. The object of the san e is to 

stay alive as long as possible. 
You control your ship with a joystick only. 

Sorry keyboard fieaks. T h e controls are: 
U ^ U R 

L — k ^ 

the middle of 
F1 Pause the game. 
F2 Restart game from 

another game. 
' When the game is paused yo t restart 

the game by mcving the joystick. 
U Mckoe tho buggy jump upwards. 
UR Makes b i g g / jumf; up and forwarcs. 
R Keeps buggy sleady on the screen. 
L M3kes buggy go q j i c k l y to the let:. 
I f the buggy is made to jump it wi l l not be 
fb lc to jump jp aga.n straight away so don't 
panic. 
So always bring the joys-.ick to the n c um l 

pesitbn n —after every jump I f you don't, 

thi buggy's wheels will lock and will not be 

able to Jump. 

Entering the *ame is very simple, just type 

the program like a Basic game. T ien m 
remember to save t before )iiu rur it. When 

run the program displays the title serein and 

asxs vou to wait a while for the name to load. 

He patient because it's a long wait. The 

instructions on the screen telling you ?.o wait 

will changc to ->IXJS fire to start. Put chc 

joystick into pert 2 and press the tire button 

and hey presto — he game starts. 

I f you don't want to type in the program 

there is acasset'.e available for £3.00 inc. post-

age and packing lrom: Mars 15uggy, 22 Lotion 

House, West Hnd Lane, London, NW6. 
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00,00,01.1 
00,60,00 
00 • 01.1,00 
'OO. oo,, ON 

00,00,00 
00,06', 00 
31,60 0? 
43,20-43 
5r,£U >111 
50. (V., EE 
31,20; 43 
O0,FR,3F 
20,40•41 
91,48,4." 
20.20,20 
20•29,20 
VM . A- ,'M 

20. 20 20 
20• 29/20 
37/20 2® 
M. 7C\. 
20-i0-..V 
20---0 X--
20 .-f .,'•• 
I'n • 20/ 20 

00 
0t" 

:••'.' 20 
ii0. j-
00 w 
MO. t-c 

00 • 0-.' '•.''•' 
00- bf ;ii< 
00 r-j nr-
F F - 66' F F 
FF,«?.FF 
FF , Cf'. FE 
FF . P0 . 0(-
M0,W 'P f 
FF, 60 FT 
FF, Cf' FF 
FF,60 FF 
FF.eO-Ft--
FF,60,Ft 

FF -60-Fr 
or,rr 40 
20 29.- 20 
20 • 20 • 20 
2 0 - 2 3 - 2 0 

10.23,20 
jfl, 23 .-20 
29-23,20 
Iw.23-20 
29,23,20 
26/25.-20 
-0.3B-2O 
3B/23.-20 
19,23,20 

(continued on page 71) 
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" I / M R T O SH I B A HX 1 0 . 
I ' U E GOT A L L " H E 
B EST B I T S FROM EVERY" 
OTHER HCME COMPUTER, 
AND MORE. I H f iML H 
6 4 K MEMCRY ; L ̃ K E THE 
COMMODORE 6^1. R 
CR 3SETTE I N T E R F A C E , 
L I X E THE B BC . TWO 
J O Y S T I C K PORTS . L I K E 
1HL J O MM U LW L 6 4 . 
R B L I L T I N POWER 
SUPP LY , L I K E HE 
B BC . 1 6 U SAB L E 
COLOURS , L I K E I HE 
ACORN ELECTRON . OUER 
7 0 F U L L STROKE K E YS , 
L I K E THE B BC . R 
C R R T R I D 6 E S L O T , L I K E 
THE COMMODORE 6 4 . 
ft PR Ih fTER : I N T E R F RC E , 
L 1 K E : ' 1 H E O R I C RTMOB . 
SOUND OUTPUT " HROUGH 
THE L I K E THE 

COMMODORE 6 4 . RN 
A U D I O / V I D E O OUTPUT 
CONNECT ION , L I K E 
THE COMMODORE 6 4 . 
RF B U I L T I N L I K E 
THE B SC . AND : R 
S E PR ^ R T E 1 6 K M l D EO 
MEMORY, U N L I K E MOST 
NON -MSX COMPUTERS . 
3 2 S P R I T E S , MORE 
T HAN MOST NCN -MSX 
COMPUTERS . PND 1 USE 
M ICROSOFT EXTENDED 
B R S I C , L I K E EVERY 
OTHER MSX COMPUTER . ' 

"WOW. W I T H R 
S P E C I F [ C R T O N L I S T 
L I K E ̃ HAT . 
NO WONDER Y O U ' V E 
GOT R 6 4 K MEMORY . " 

You'd expect one of the best-selling 
home computers in Japan to have a 
specification list as big as its memory. 

But the Toshiba HX10 doesn't just 
limit itself to that. 

It was developed along with other 
Japanese home computers to operate 

on one language:MSX.You can swap prog-
rams,games,cassettes, even peripherals 
like disk drives, printers, and joysticks: 
they're all compatible with every other 
MSX computer. 

All of which makes MSX the system 
of the future. 

So if you want a computer that won't 
be obsolete in a few years, buy an MSX. 
If you want one of the best-selling MSX 
computers in Japan, buy aToshiba HXIO. 

= M S X 
FOR MORE INFORMATION ON THE TOSHIBA I-X1C CONTACT TOSHIBA (UK) LTD.. TOSHIBA HOJSE FRIMLEY ROAD. FRIMLEY. SURREV GW.6 £JJ TFL (0273) 681691. 



O t a e y o u b & a o e e n o u g h 
t o e n t e r * t h e s a v a g e w o u l d 

o f m i g h t y C o n a n ? 

"You've experienced his 
barbaric world in movies, 
novels and comics. Now Conan 
is ready to spring to life in 
yonr home. 

So flex your muscles and 
prepare to do battle. 

Your mission is to slay Conan s 
wicked rival and bring home a 
bounty of gems. Blocking your 
way are fire-breathing dragons, 
poisonous scorpions, vicious 
bats and other deadly 
adversaries. 

If that wasn't enough, you also 
have to fight your way through 
dark caves and dangerous 
dungeons, while looking out for 
mysterious crcaturcs waiting 
their moment to attack! 

A 
ATARI 

Commodore 64j 
Atari Disk 
Commodore 64 j 
Atari Cassette 

£14.95 
£9.95 

THE LEGENDARY 

BRuce Lee 
Twenty Secret Chambers • Dazzling Graphics 

• Unique Multiple Player Options 
Spectrum 48K £7,95 

'i 

Commodore 64 Cassette £9.95 
Commodore 64 Disk £14,95 
Atari Disk/Cassette £14.95 

U.S Geld Limited, Unit 10, 
Parkway Industrial Centre, Heneage Street 

Birmingham B7 4LY. Tel: 021-359 3020. 

I* m t ntl»t«n<l u>toui rf OMuafc. lu' t um™ b > I K! rafffc e f RJ t»ot. IX* 844 PKud _ _ _ I 

C1H4 CMOS P»p<fl3«. tat. Coexb ad l i i Uk««M ttroolm O* o'CP-l 
• ! m i d r i b * IK 

from DalcKoft 



WHO DOESNT !?l For ttioto who wart t© 
enj3y practising the art of Maxwell an 

Pmanoeuvres this s the answer! A disk based 
game (if you're bored with boards) for the 
money magnet or property entrepreneur. 

^ Monopolize a game against up tc 3 opponents. 
Choose or invent your own cities 

£> # Store your city on disk 
- • 7 European cities programmed on disk 
Y • Great sound effects 

# Superb co lour graphics 
• Play in a choice of 10 European languages 

I I enclose cheque/Pcsta! Order for € 
I Charge my 

• Access • O American Express 
Card No 

Signature 
NAME 
ADDRESS 

Oi CALL US ON 0344 778800 TO PLACE YOUR ORDER TODAY 
Handle S o f t w a r e L td . , 5. A b e r t Road C r o w t h ome , Be r k s . RG11 7LT 

3RT32B. 2C>2D • 2E 21V.-3l.31 
2616 PRT33! 2B,2T,35 2D 7= 31-31 
Z * 1 7 I M T r » 3 1 . 3 I , 3 i , ? F 2C ?:• 3 0 - Z f 

2613 DRTOl.31,31 31-3! ?' 31,31 
::619 Dnr»3i.3i,3i,?i.*2 ?i . - : .? ! 
7620 DBT*31 3!.31.31,31.31,3:.31 
7522 DR7300FD-00. c9. tt FO,96,FD 
"523 DAT̂OO PD.20.fD 
HZ* DRT=«0 ^.eo.so.irD.oi'i.oo.FE 
:.523 DPT̂OO CP 00 CD. CO ?-.©<«,C£ 
2626 9PTP20 F3.-00.-FB ?9 01,60,92 
262? DRT̂SO F4 0> EC,28,FB,08,40 
2523 Oft ̂ 04 FF 00 ?F.64,B?,eO/FF 

r A f t . » • « • • .f*t Ji.wt.ftp 
2530 HMfrtOO -F 00 -:-
253! &RTRO0 ftA--" f ^ ^ rW / f i i 
25-?? MTfiOC FF 00 -E * 0 4 0 , E E 
2533 DHTHIrt.fcfc- FF.SF -ft 77.«.-5T 

ttt:rv irr —- f t tr-

2535 tfP7ft0%.cF FF . V- r -
2536 PRTROO-ED 28.ED.tO P9-00 fcI 
253" DfiTftOO-DD-OO r ! ' -I' £"-.-E6 OS 
2538 DRTPFF F3-OS.50.OS Fft,8C H* 

DftTft68.BC 20 28> ;8 - -5? 
2540 DftTftFF- ?0 - PI' 73,03 C9.01.K 
1641 DPTS03. 4C•IE•44#20-57 4 V 2*. 
2S42 DftlRD£.45.-28-dlJ <#,93.48 
2542 PHTM20 Sf, 4 V 

£if?T948 ftfi-Tft-O? '9-0! I'M.0? 
2*545 9RTM4' -4F -44-C9 " !•? 03 4C 
-Y4- > -'3 J , ; 

264? PM:h44 • =•? -r •:•! 
2648 :>M7H>.i» 05-00-03, ̃ 4 J. C-5 
I f 49 llH*Htt6-!)O.0?,4r 7 VI r? H* 
-•£.01'' l-*«Trl«-»: Jli"..C" •!• •*«• n j 
2651 S'MJHOI'- 78 .t»?.4C . « . r f . n j 
2 5 5 2 I ' H I H P " L> 0 5 - U 0 4 r i - 4 J - P ! 

2(553 DRIH01 9 0 C9-E1' 03-H? *J? 

acs^ :>•:ji wo. F j , uo -m . vz • o i 
UftlHDW. Ê  .05.DO •<» IH M :. H? 

ifc f̂c 1W1H01 • I'll I . W,I>H • Hr» 
V&7 WlH»¦i.r8.U3,«ir 'E-44.r£ hj 
v>st< !>MIHl«».l>: l.v> t>0 V M! 11 HJ> 
J559 Dfl1H01.yO.C9.fct!.>O t8 H^.yr. 
2660 UHIR8U.78.03.4r.;K.44 tr -0J 
26€i PHlftDO,EE V3.!«0,4C.18.4J.HP 
v-^v tiHiMin iM.rv.rx w.tK 

J'HJHKli. ••» ":< 4« f- 44 i; i OJ 
ai564 J'HIHI'M.f t" ••••> !«0 4C.«H -M-HP 
266» DHIftOl• l>0.i 9 FB W »3- 1C 
£66 DH1R49. F.I* .HI 510 VE .C5.U-> «IC 
66/ DfllftUH.44 Ml' 79 VS. 10.ZZ HI 
3568 I'HlftU4. W-'9.FF.H0 
J560 UM1 H«ll 04 in' MV.it4.fll. M 
J5/0 UftlR8li- 10.9A SF.04.10.Cs.OO 
/ i DH1HD0-BP 0:< L ' O 9 ^ . 0 3 

DH!H4i 0 6 . > £ OX. 10.H^.I 
3 5 7 3 DHTMHI> / » i 0 3 ' £ . . * 9 . € 3 < H Z 3 2 

2>»r4 Ohl4^. 32.88.Dn.FO.CH.IW.F* 

2€l"i wr^r !E -- 4Ji -irt 
UÂ F:?? P3 0<>.O€;8D l« 

^srr p4"- : • •? oft.ov.su'W-r 
W T F p f t Pfi Vv HT c ? 

; 6 7 v ••>! JO dh m no 
- 5 0 JftTfA? r ? 39 H . y i ' . R ? mn sp 
-ri-i 9 f f r r ? n , r . a p . F r 
:632 JflTFOft, 9D 56 • » i • 4»;. B f . 3S • AD 

WiTfT-2 • 03 . DO 0 1 , 6 " • H I . 04. PO 
2654 DH IFE? 18-39.- 78 >03, HI > f . r - 90 
2*35 l*»Tfe<> 32. 3V 7Z.QJ.M, 
2636 M»Tf4n.4n ^ft 89 . O.-. RP 7C 
263? PRTfO?, 4 f l . tR .4H. y j i , f t . M?. fl?' 
2638 W»cO0, f i3 , f lE 7 ^ . 0 3 . 1 ^ . 6 ? 

o:* (3. J3.Cft.Ht t-/ VP 
2690 !'HH fK O? 8C.3?.03- !>• HP 
2631 PPTF03 69.7P ^.y:--.HP 
."'6?? J°TF37.03 8>>3?• 03.H9 

?PTFlO,?O.29,0i C9.04.pQ j r 
PRTFR9 -36 03:- 6? • 20 8 1 . y : 

57.-03-69-00.8t. 
2696 J''1.̂ "1:? 00 F1, . vrs pr 
?6?̃ fPTFR^ • FS • 69 35,0-3 ^ • FB H î 
•?6?8 BRTFFC.69 17.03,85. RO 00 
"'699 ?PTflP! Ff ':r> 0? *'0,R9 7p 
2700 DRTTO3, C9,20.90, oi - 60- CV Zr. 
270! 5RT RD0.01 ffi, C9. 3B/90.01 60 

wrtGR HC-J7.R0 00-R«.?M yi 
2703 DRTfF'p-f3 flu 
2704 5flTrt?8 '»l FB C«. -9J-Fb. r§ 9 ! 
270" WTfFB. f i9 .C0 83 .52 .0 ' ^ .R9 Kin 

5KI»«W,V4 • 06 
2707 9ATRD0, ft9 • FF. 85 ; 0? • 90- HV VH 
2708 WTR05.FB F9.0S.»5,Fr /n 
2709 WTROD.rp C3.RD. 76,93 6u W 

ft wirier ir.-o*» n? 
27M JRTfPR 3P. -F 03-RB, 7E-03 FW 
2712 JRTR!On2.FF,R0 F F 8 8 - 9 0 FP 
27 ! 3 !»Rm-R, DO-FP CE-7E.03.4 ' 3C 
27'.4 MTW- ; »ip. . '5.0» r o o ; 4 • 
27 *5 4D-4»>RJ, 11 .89 34 
2716 8RTR05.8D.fF,04 P9-00-811 
2717 !RTfl i io.n<«.rp 35 . 05 , 89 .Vft 

tPTK'4 no 17 o?. ?<; 0®-.*?!' P! 
2?'.9 5RTR04. fl-?, CF. 37.05, ftp B2 
2720 5RTW4,n9,a0/R9.19.89.B4 04 
272'. DHTff*9-21,59 - P5-0£ yp 
2722 SMTfOi'- na F9. I I .«n . RX.n-J H -
2723 PMTrtlft.ftD, IF 0^ R'J. ! 1 HV 'ft 
2724 JRTf l05/ f i9 . .?F.85,2l .0*«.H' J IP 

IHTSKP r^ • 7 '•"•.M9 
2/76 if lrmn r^ m .sr».?6.<»* 
7777 inr60? 051 r<: 

V,.* - W T C ^ oe f t ! I f . ^ - f . ^P . f l e . O& 

f M T C l O ^ ^ J t . j j . f t * Aft ftji.^i" 

7731 PRTft9D.?0.€5.R?' 0 c / 8 D / 3 ! 05 
2732 r a T C A 9 . 2 2 . 4 p SJ.RS.Rp.Oft Iir 
2733 WT f lW , .0 ,C9-10 .D0 .03 .4C Ev-
•7^1 R9.20 R'2 

•'735 PFTflSd 9P 4 « ft? r p pft 
27V 9FTft'F 4s H'j i " "̂ p ftft 
^737 DFT«iC.0je.8li i-w o-a 

IF^Qft j Cî  p p i p 1̂ .1 p-a p 5? 
2739 I J F T R O 2 . 0 < . 8 9 . 3 E . 0 4 . P 9 - !C 8D 
2740 PF'MUX. m< ^ p IF C M . < ; * c . 
zm ur i My-' wt iM.xi? , ' .a 
r ? 4 2 9FTRR9 1 6 . S P OF 0 4 , R ? . 
2743 9F IR ] 0 .R^ , 89 '.R 04-P" 59 
2744 9 F I H l l , O - 1 R? ' 1 3 3 9 !*" 
2740 p t - r m z . s p - i r o*i €4 
274fc PF I RCIi • 06 • 0 4 . 3 0 . 3 7 -F0 0 3 • «:C 
W W PPTRSC - 4 < , R 9 - 2 3 . 0 4 - !• 07 04 
>/<\?. nFTH3p. 2f • F0- 0 3 4C -50 4 6 • PD 
;:.••»•• PFTR24 o- .CP - OS 0 4 . s o iP F e 
2750 n F T R 0 3 , 4 C , 5 C . 4 6 . f t 9 - 2 5 04,CD 
2751 D F T R 0 ? . 0 ^ , 3 0 . 1 0 . F 0 , 0 3 4C . -X 
? 7 ? 2 9 F T R 4 6 , f l B , 2 6 , 0 4 . C 9 , O R . 0 4 , 3 0 
77-5Z PFTP0?, .10 . SC. '16. R 2 . 0 6 . JD. OS 
?754 riFTR04, 9 P , 2 1 . 0 4 . CR 9 0 . F 7 , ' C 
275r- 9 F T R 5 C . 4 « , R 9 , 0 0 . R 2 , 0 6 , 9 9 , 0 * 5 
7.--'.r. OFTR04. Cfl • 9 0 • FR R9 • 2 0 • H 2 , 0 0 
•>/-,: Iir-THOT OF . 04 , CP P 0 - F P . f t 9 , 2 0 
2758 UFTHRj.Rp•99.47 07,CR.no c9 
2759 HFIR4C. 71 • 3 3 . 6 0 fl'J • O C - 8 P - 0 5 
2769 PF 1HP4 . H" • 0 0 , « | i 0 6 • >i4 R? . r ? 
276 : l i F T H 8 i . 0 f t . n 4 . f lA l0 ;«D. f i1 .T l4 
2767 PF!HHV• Mil 109 . f t4 D 4 . R 9 . 8 1 . 8 P 
2763 PFIH04, P- . fin, R9 EC -03 • C9 • 
2764 9 F T R 9 0 . 0 3 , 4 i ; , 2 J 4 4 , R . 9 - 0 9 , 5 9 
2765 PF l HOT' • P- 8 9 - 0 6 ">4 .R9 
> / b h 9PTH39 > 8P • O0* 9 4 RS,.>04.>8D>01 
276. ' PF I HIM . R«. S 0 , 0 P 0 4 , D 4 . f i ? . 8 t 
2 ? 6 n Pf- rHST.n^. P 4 . R 9 0 0 . 8 9 . - E C . 0 3 
276^ UFTH4C 4 4 . R P E C . 0 3 - F 0 f»1 
2 7 7 " P F t H o " . R P . 4 9 . 0 3 C 9 - 0 0 F 0 - 0 9 
7 7 7 . P F r H R o . 0 0 , 8 D , 0 ? 9 4 - 8 9 . 0 8 . j 4 

777.2 9FTR60- R? • 1 1 , 3 9 0 8 . 9 4 • AD, ED 
.2773 P F r f l f t j , F 0 . 0 4 , C E E D . 0 3 . 6 0 . - 0 9 
« <* 1 • 811. t l i - 0 3 H P , t b . 0 3 . 1 9 
27/r> OFTHf t4 .F0 .20 .R 9 E 9 . 0 3 . $ 9 - O 7 
777 OFT MP* PP =-P-03 3 9 . 0 3 . 3 4 . J8 
•.•;•.* tiFT«RT c f t . 0 3 , 6 9 1 F . 3 P . E 9 . 0 3 
:rrr, tir r.•».•»•) • »»•. 6 ? 0 0 . 5 9 , ER^ 9 3 
277V PFTMfcF.FS.ft~.R9 1 3 . 3 D . E 9 0 3 
2730 DFiHM ' - ' . f t j .yp .Ff t n 3 . R 9 . 1 n . 3 p 
2 7 8 . 9 F I RO?.- I k , H 9 . yr-i x p FT . n v . 
2722 DFrPPV,f lf3 .8H Fl" 03,Ot*• 10. i j j ) 
2733 PFTfl0C.9^.fl9.Or-i 8 D , E B ' 0 3 - 8 D 
2734 PFTROJ.- 9 ' . R9- 1M 39- fe - 9 ,83 - H9 
2735 9FTR02 .8P .E R 0< 6 R . R 9 . 0 n H;-: 
27AC DFrPfty,9li (•»• 11 * 1 >1.1111 1 h, >n 
::7Q? 9FTR4I . pp 47-R*> ' :'J - "4 • PO 
2788 PFTRI4 .RP, f tH.p i ;29-RF . 1:9• OF 
2739 9 F T R P 0 . R S . R 9 . 0 1 MP /H.n-:.8P 
>790 PF TRFi:, ft !. 41 .Ml 4H .H« . ni l. Hp 
' " ' : ' . DFTREC-03.81'• 7ft fton.nr..nr. 

.-•'•> PFTR'"• Ot* Pft-0:<.4i .4F:.-!3.IS0 
• f o. " i . x p -i- f>r-:.nn.}>0 

iHr»> '.< • •< "MM mm 

icontinued from page 68) 

Z'j'j? littTrise 20 20.90 - r . co.rr.cs 
9R1RFF, 00 00 r c -30.FF.O3 

75*9 PHIMFl -00 FF 00 FF-O0.FF' -ft 
•/.'ma 9RIRF6,00 FF Oft FF 
2rei i'HiftFr oo.FF FJ? po -r w 
7562 9RTRFE. 20.FF.OO-FF 00 
256c L'HTHFF 00.74 Fr 00 rr VF 
2564 DRYROM-FF 00.FI 04 FF CO 
256̂  PPTPOC- lift Oft PF V2 vts Û 
256€ 9R1HOft.t; oft FF 00 FF 00 CO 
256? 9RTR08- FT.00 FE.20 00,00 FF 
256€ PHIHftO FF. 00 FF .-ftft FF -00 FF 

TiPTHMM . HF ftO FF ftO.Fr CO . FT 
2570 9RIROO..FF. 0O.FF 00 FF .00 T 
2571 PHIHOO-FF. 00.FF 00 FF-00. FT 
2572 DHIROO FF 00 FT.0ft.FF 00 FF 
257c DflTROP FF. 0ft Fr.Oft.FF OP FF 
2574 9RrR0O,FF,0O "ft,0ft Fr 00,FF 
2571 PH!R0O. FF. 00 FF.Ol-?7.FF.r0 
!57t PRTR3? 33.34 32-33 -?4 32-33 
:T-'r7 9nrfl3<-.31.31 31.32.33-2F,23 
-J57S PRTR2? • ?9- 2R 30-33.34.32.33 
:57S DRrflS',32>33 2F-23-29 ?9-29 
53C DRrft2fl 30-33 34.32 33.34-
?531 DPrft32 33.34 3!- i \ 31,32,33 
'582 DflrP3< 31,31 31,31 ?2 '*3 & 
8- DRTR23 23,29 2P 30.34,32.33 

2584 DRTft2f i0 -4 
/585 I'PJM-'.' i': i2F '-"y ' u . * J^ 
•r.vv i- c ; <! J ' 
7587 VRIf'.?."' 34.32 <•> 31 . " 

DFITR74 32-33 34 3} 32 <3.34 
-2589 DRTR32 3S. 34 F" 00 -F -.'O FF 

PRTftOO • FF, 00 f-c Ofc • *- ii! ^ 
>591 DRTROO FF - 80 FF 00 ' 
2597 DHTPOOTF 00 F'v i.*0 ••:• -,*0 FF 
.'"•93 PRTROO, FF. 00 Fp.OC* Ff rE 
:•?.<" Fr 00 ; ' «.>(• * -o rr 
'^95 PRrflon 74,00 6F.00.-T 00 FF 
259$ PHfRnO.FF. 00.CF.04.Of t FF 
2*97 9RTfl0O.DF.00-FF.F2,T f̂t Ff 
.'•r-90 I'mnoo.rr.Oft rr .oo. ' * *»o co 
7599 PHfflOO FF.00F6.PO 30.00 F7 
.'oiin PHrflOO FF. 00.FF.O0 -F 00 FF 
/fiyi liHTROQ FF.00 FF.O0.SF 00 FF 
'Aft'.- pHrR0 f l CP ©ft C P . O O . ^ F 0 0 FF 

•'603 PHrROO. FF, 00. FF -00, rF 00 FF 
260- PurHOO FF OO-FF,00 -F,00.FF 
VbyVr> PHI H0O - FF. 00. FF ,00, ?F , 00. FF 
•'-ft6 PHlHftfi CF ftft.ftft ftft.rF 00. FF 
•-"97 DRTR00 FF 00 FF 01-57,FF.CO 

DRTR3: 32 3,1.31,31 31.21 
260? DRTR3;.31 3: 31.21.31 Jl-<B 

0PTR2C• 21 31 31-31,31,:*! 
•'-* l PPrR3:.31 2!-31.2B-2C?35>2D 
-• DRTWE 31 31 31.31 31.31.31 
! 5 PRTft Jl .31 : ! 31.31.31 - 31.21 

PRTF»31,31 21- 31.31 -31.31,51 
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CAMEL PRODUCTS 

EPROM PROGRAMMER 
AT LAST! for the Spectrum user. ?ut your programs. utilities, AsWmtlersinto 
¦ EFROMS for instant load free, the unique ROM-SP 

ROM-SP for Spectrum 
Ingcnioun unit for Opc\tn;n>, with 2XSi) pi ) Mwkct? and a lU.vt UIIIMI ,U 'o«> 

up t i lfiK fi' Basic or M'C program vo RUN" or 1.(1 AD install'. 2y front 
ICPROMS. Cabled cnnaecter and nit.extendc* raid. NOTE: Does »0» disable 
Sinclair ROM £59.95 

PROMER-SP fcr Spectrum 
A jrand no* Spectrum proirrimrwr fcr 27W liS. Zero iascrtion f>rcc socket & 
software on tape. £9.95 

PROMER81-S f f f . V m . r n 
TIK> very prpular PROM-.R-M foi tlu-ZXKl hn> bun :ul;ipU-j lo she Spectrum 

and the pnoe kepi. tow. NEW PRICB £4.95 
ROM-81 
Povid-s two 2-4 pin »ock«t« fu. up to 6 K ofErROM mvi IUI.V in tl t' H-16K uva. I 
Can use 2516)2 or271«<32 £11.951 

PROMER-81 
A low coat rotable programme- f<>» WR'IIX E PROMS. Rctpm-f 
4 X KI'X l.ntt<ri<-! S'F.W PRICK £24J» 

DHOBI1 UV ERASER 
Ccmpuct. Mainspowered Safe. Fully cwed. Up vo3 EPR0MS £.8.95 
DHOBI 2 WaUl outomoiic tuner t».«> 

CRAMIGSP NEW far Spectrum 
Ingenious software ragwl lf>K non-vototiloCMOS RAMtOCfr*Xift in 4>e a n t 

areabb Spectrum HOW. E«v slora£t> and ret-iovd of BASIC. MfC<t DATA 
on a 48K Spedruiv £«.»> 

PRIM'-SP NBW fcr Spectrum 
Centronics Interlace with standard ccatrorics Coble. Pits frtc introductory ol-

•or SP WRT1E toxl prococa»r. tSLiS 
NIKE NEW for Spcclmm'ZXM/ATMOS 
Simple to use. rechtrgcablo nickcl<adm:um buck up pwer supply :nit pro-
.TairgOVER 30 irinuto extra 1 Jo in the went of roujnx failure. 1'1<.35 

BLOPROM-SP 
A uniquely 
sophisticated 

EPROM 
PROGRAMMER 

Epron programmer for the 16, 
•2716/32/32A/64M AJ28U28A. 
yes even ihe 64A/12&A from 
Intel. Check. Hone, P.ogcau 
Verify rJl or part of Eprom. 

So immensely user friendly youII 
hardly need the manual . 
Designed far the beginner hut 
includes a single key entry route 
for hf professional Suppliedas 
firmware, the nv'r criver routine 
alone is worth more than the 

once of BLOPROM-SP. No ' . W C W K ^ I 

Pe rson u l i l y Co rds or t> •« ww 
¦ other Hdditiors, just c Spectrum. Several inbuilt safc.y features. On-

board Vpp generation. 28pin ZIF socket. Cabled eornecior and 
extender plug. ABScasa. £89.95 

BLOFROM-81 
As above bit for ZX61. Programs 251 fi. 271 «:SSrt2A.84 A 271 38 £7).95 
DREAM-81 
(S IK Rumpucli with IsiUoMioa.i todiuol>lc06 1CK. P.u.i aSflpn I'.PnOM so.kcl 

for 271C. 273S/276I and 27 12*. ££9.95 MEMIC€1 
4K CMOS RAM with lithium battery. .CasySAVEiiv:. ICyr sUwnjsc and instant 
retrieval )l programs. DU.95 

INTRODUCING MULT1SPROM 
The most economical, sophisticated gaiiii ccpicr in .he world. Based on 
BLOPROM £100.95 

PH INTER'MONITOR ACCESSORIES 
MSB Monitor S.and for BBC 
17"X12"X3.75" 

P&P £3.50 £19.95 
PSS Standard printer stands for OKI. 
Rpson etc. 1o"X12,'X-1.5". 

P-f P£3.50 £16.95 

w Cf trsTtw -K< v rw 
AO.SUWAMF i)l> 
(MCM ?5gp N M /HUmW _<»> KM - wee 

ISVOI r*Jf! CO'OU TOO) 
f i CKC«: •«>! ;;»<•« il W*> t»-f tOMtNIS 0' f lW WIS 

BAV 
• I eto« AH JPWW AM» r.»r«. wv 
.; fictvTMtl' fl.VJ Mil  -.t ;iu: 

Ai U HiV OTficm AlOHStMH' 

PSC3 for Epson \1X-101) 
ct<-. i>l',X-.4"X3.7.V\ 

P&P £3.50 £22.95 

POT Printer Output Truy 
for 11" tanfold paper 
P&P £3.50 £1G.95 

UK. VAT ixtra. No VAT on evporls P+F UK Free 
Europe +5<r Overjoas +1)% TLX 81574 CML 

€ 
PROCRAHMINC 

on Video 
H H I B ! H I H H cut out along here • • • • | 

® Send av/ay for this un'que video that teaches you 

how to program in BASIC, Ir. just 3 easy lessons. 

Lzarn how 10 program without ploughing through 

complex computer monuols. 

Only 174.95 inc. V.A.T. A'uiluOfc u/i/y bypos:. 

. cop^fs) of BASIC programming video Plecs c scnome 

on VHSG cr Bote • (photo Lick ^propriatc) 

' enitosi chaquo/P.O. fo: C plus £\ p +p or 

'Lip \-p fcr overseas orders) chcjuc payable to:-

Ccobtret Teichng Systems Limited ot 13, S (.Johns Roid. 

Worjw. Middlesex HA12DT. Tel: 0'-861 0863 

^'ecse diow/8 days for driver/. 

me _ 

Add/ess. 

rc w °05t Code. 

Crifijt Hi>**Mtjrtu, Ar fttnn to. CrtrOj? CH W k! «U?J) JH8I* 

(2) 

M A I L ORDER 
PROTECTION SCHEME 

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

money returned; and 
You write to the Publisher of of Your 
Computer summarising the situation not 
earlier than 28 days f rom the day you sent 
your order and not later than two months 
from that day. 

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

the new Amstrad computer, is :ts Ink com-

mand. This enables ycu to redefine the col-

ours available in any mode to those which suit 

you. The User Guide explains ii by rcfcrcncc 

to pens and ink. For instance, in mode 0 there 

are 16 colours available, from a palette of 27 

colours. This is like having 16 pens and 27 ink 

pots available and the :nk in any pen can be 

charigcd. It i3 something like VDU 19 com- ' 

mand on the BBC micro. As gn example type-

in: 

.Reseti (P-ess 'Ctrl ' and Shift* and then 
Esc', holding all three down) INK \ 9 
lEnter) 

You will see that a.l tne writing on the 

screen has changed colour — or shade if you 

have a green mcnitor. This is because when 

you switch or. or Reset [he computer, pen 1 is 

being used, and is set to colour 24, bright 

yellow. The above Ink command told the 

computer to change the ink in pen 1 to 

number n:ne, green. Try other numbers, for 

instance, 

NK 1,15 (changno Ihc ink in pen 1 to 

orange) until you get the hang of it. 

This command ccn be used o produce 

animation movement — on the screen. It is 

done by redefining all the available colours to 

the background colour, anc making one col-

our a a time visible. Type iu listing 1 anc run 

it. You will see at ihe start, the screcn being 

fillec up with ir.ult.coloured vertical lines. 

Then most of them disappear, and a few start 

to move across the screen. 

In ac.ua) fact, no:hing .s really moving. 

What happens is thst lines are drawn using 

rhe 16 afferent p.-ns These pens are defined 

AS virions colours after a R -SIM or switch or.. I 

You can see what th_-se colours are by refer-

ence to pages F3.2 and F3.4 in the manual. 

The progrum then changes thi ink in all cf 

these pens to black — the background colour 

— so rhe lines appear invisible. Then each pen 

in turn s filled w.th nright white, and the ef-

fect of movement is achieved. 

Program 2 is the part of the program that 

actually changes the colours. Stucy carefully 

how it works and ihcu type it in and stve it. It 

can then be merged — see Ch.8 page 27 — in-

to any programs you wrire whirl- use this 

technique. 

Program 3 shows the spectacular effects chat 

can b ; produced by this useage of the Ink 

command. 15 c.rcles arc drawn — using Sin 

and Cos, see page F? M — using different 

pens, anc each one illuminated in turn. 

This method car. also be a let faster than 

other ways of animating, Lecauseall that is re-

quired is a few lines of Basic, ar.d several ob-

jects ar ivicc run move, wher; other methods 

would have :o deal with each in turn — a id 

wculd therefore be slower. Program 4 i> a 

good example of this. Fens 2 to 1:> are used lor 

the movement, pen 0 being the background 

colour, ar.d pen I rh« p?n used for the writing, 

and the boxes. If pen 1 was used in the anima-

tion sequence, the boxes would flash on aid 

oil. Note tha: this etlect could be quite useful, 

bu: was unecessary in this program. 

Another point m nor.- is that in programs 1, 

3 and 4, i f you break, using (Esc) (lisc), and 

Run them a^ain, the initialisation secuence 

(continued on next page) 
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(continued from previous page) 
where the multicoloured lines are drawn, will 

be invisible sines all the pzns ha^e beer. filled 

with black ink, and are being written onto 

black paper So do not assume something has 

gone wrong with the ptogian. ifnuthiuij hip-

pens for a few minutes. This is most notice-

able in program 3 with the circles, in which 

the circles take a while to drew. 

In programs 3 and 4 i have included < delay 

loop wliu.li van be altered by changing :he 

vaiiable "delay' defined at ihe beginning of :he 

programs. I f you remove :he loop altogether, 

VXJU .vill ge st>:ITC idea of the speed thai Ctii CT 

achieved by this method. And don't forget 

that no matter how many moving nhjr.cts yon 

had on the screen, ihe speed wculd be the 

same! 

Auoilici thing that was piu into ihe pro-

grams v/as:-

CAL L & B D * 9 
This is a call to the machine operating 

system which makes the computer pause antil 

the next frane, — i.e. until a full sweep of the 

screen is finished by the mechanism inside the 

monitor. Each frame takes about 1/50 of a se-

cond, so this dG2S not slow down the program 

noticeably. but prevents soir.e strange effects 

raking phce As example oi what can hap-

pen with nut this instruction, remove iine 205 

from Program i} by typing 

^'Jb(tnter) 

and run the program. You will see that some-

times rhere .ire rwo vorrind linos close to each 

other crossing the screen, sometimes just cne. 

You can now tiy writing your own pro-

grams — if you feel confident enough! — us-

ing this technique, because it has encrmous 

potential : i 

Program 1. 120 NEXT 
10 REM * * * PROGRAM ONE * * * 125 REM Make a l l t h e p e n s b l a c k e x c e p t p en 1 
15 REM I n i t i a l i s e 130 FOR i = 2 TO 15 
20 MODE 8 140 INK i , 0 
30 INK 0 , 0 150 NEXT 
40 PAPER 0 155 REM Be t t h i n g s m o v i n g 
50 c o l - 1 160 x - l 
5 5 REM Draw m u l t i c o l o u r e d L i n e s 170 INK x , 2 6 
6 0 FOR x - 1 0 TO 6 3 9 STEP 10 180 I F x = l THEN INK i 5 , 0 ELSE INK x - 1 , 0 
70 MOVE 1V0 x x̶ **• 1 
80 DRAW x , 3 9 5 , c o l 2 0 0 I F x = 16 THEN x̶1 
90 c o l « ( c o i + l > MOD 16 2 0 5 CALL &BD19 
110 I F c o l = 0 THEN c o l = l 2 1 0 GOTO 170 

Program 2. 
3 0 0 0 R E M R O U T I N E 1 0 S W A P C O L O U R S 
3001 REM U»o - o r me r g i ng i n t o vou - own p rog rams 
3002 FOR i » 2 TO 15 
3 0 0 3 I N K 1 . 0 
30 (64 NCXT 

3 2 0 5 X — 1 

3P06 INK x , 2 6 
3C07 I F x » l TH£N INK IR.O FI.8C INK x - 1 ,0 
3(208 x ° x + i 
3209 I F x » l 6 THEN x=»l 
3810 CALL 4.DD19 
.5*11 u u r o .5005 

Program 3. 

10 REM •»•»•» PR06RAM THREE. * « * 
2 0 MODE 0 
30 d e l a y m2 t o 
4 0 INK 0 , 0 
5 0 DES 
6 0 FOR i ^ l TO 15 
70 FOR j - t TO 3 6 0 STEP 1 
B0 OR IG IN 3 2 0 f 2 0 e 
9 0 PLOT < 1 8 0 - 1 2 * 1 > * C O S < j > , < 1 8 0 - 1 2 * i > « S I N < j > 
1 00 NEXT 

110 NEXT 
120 FOR i » 2 TO 15 
1 30 INK 1 , 0 
14W NtXI 
1 45 REM F IRE AWAY! 
1 50 
1 6 0 I N K X , 2 6 

170 I F x = i THEN INK 1 5 , 0 ELSE INK x - 1 , 0 
180 x - > + l 
1V0 I P x = 1 6 THEN x = l 
2 0 0 CALL &BD19 
2 1 0 FOR i = 1 TO d e l a / : N E X T 
22U fciOfO 160 

Ptoytwn 4. 250 CALL &BD19 Ptoytwn 4. 
260 FOR q=l TO del ay:NEXT 

10 REM *** PROGRAM 4 * * * 270 GOTO 210 
20 MODE 0 280 END 
30 RESTORE 290 REM SUBROUTINE TO DRAW BOXES 
4 0 d t f l cay ̶  1 0 0 ,500 MOVE X,Y 
50 PEN 1 310 DRAWR 0,-50,1 
60 LOCATE 8,2:PRINT "BOXFR" 320 DRAWR 65,0,1 
70 FOR i=l TO 4 330 DRAWR 0,50,1 
80 READ x,y 340 DEG 
90 GOSUB 290 350 MOVE x,y 
100 NEXT 360 FOR z — 1 TO 360 STEP 20 
110 DATA 100,300,100 ,50,500,50,500,300 370 ORIGIN x,y 
120 RESTORE 380 DRAW 5*COS(2) ,' 5*SIN<z),1 
130 FOR a=l TO A 390 NEXT 
140 READ x,y 400 ORIGIN 0,0 
150 GDSUB 430 410 RETURN 
160 NEXT 4 2 0 REM SUBKUUIINfc IO DRArt LIDS 
170 FOR i =3 TO 15 430 DEG 
160 INK i,0 440 col =2 
190 NEXT 450 FOR z=l TO 90 STEP 6.9 
200 x=2 460 ORIGIN x,y 
210 INK x,26 4 7 0 DRAW 60+COS < z) ,60*SIN<z>,col 
220 IF x=2 THEN INK 15,0 ELSE INK x-1,0 480 col^col+l 
230 x=x-H 4 9 0 NEXT 
240 IF x=16 THEN x=2 500 RETURN 
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SAGA1 EMPEROR 
I 
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THE KEYBOARD FOR ZX SPECTRUM COMPUTERS 

* EASY FITTING 
* PLEASURE TO USE 
* LONG LASTING 
The Saga 1 Errperor. equioped with 67 keys, is a 
carefully designed replacement keyboard incorporat-
ing nrany special functiors for :he popular SpectrLm 
Computer. For business or pleasure, the Emperor will 
make your computing time more prDductive and 

enjoyable. The SAGA 1 Emperor will enabls you to use 
t i e Spectrum as a powerful pT)cramming tool easier 
and faster. 

The style is easy:- for ycur benefit, the SAGA 1 
Emperor has beer designed to ensure that available 
Spectrum Peripherals will fit in the usual manner. 

The assembly of the keyboard is simple ̶ anc 
fast. No soldeinq required, so that within just E 
minutes vou can replace your current ZX Spectrurr 
with the new SAGA 1 Emperor. 
AND ALL THIS FOR JUS I £54.95 (inc. VAT) 

SAGA P.CJ 
Your very own Rjrscnai Carrier, parti-
tioned x> neatly accommodate /our Spec-
trum. Saga 1 Empercr and peripherals 
Tope Records-. Fow» Supply. CaUlra. 
menus s snd cassettes. Of solid end 
attractive construction the PC is ir.eal •'or 
stenne and transportno vour computer 
accessories. The case uses a strcng 
doublestitchee arm bound Blacfc Calf Vhyl 
widi a tough thick ABS inner compart-
mcric.lcotlier bJCklsS a idaSUvny fianOle. 
Ony £26.95 fiic. VAU 

DUSTCOVER 
Another tcp quality product, Wis expertly 
prcduced ong-lasting bound and sewn 
dustcwer nas been specifically desigred 
for the SA3A 1 Empsror. which wll keep 
everything look ng neatanddust free. Only 
£4.95 line VAT) 

SOUNOBODST 
Hear chat keyboard slick 
'/.'VI a 3AGA SOUNDBOORT 
Trti SAGA SOUNOEOOST JS o tiny uteo-
crciic circa c wrich cyi&dur'dblv enhances 
th* snund volurre ait) quality i* chf= Spsc-
cn.r>i sound ouuut. Acluswble from a 
whspe- to a rx>ir. the aOJNJOBOCST [ro-
v»cos Milled realism and excite rreht far 
ga v.e3 pluy-jrs and security br Drogram-
mers (Hearcha: KeyaoarJ Ciick!) r.o cuct-
nc. no soldering - just, connect 
•rly £3.50(inc VAT:. 

FLEXICABLE 

Qeveloped to rdieveynur Spectrim from 
the pressure of Ire, to fr. voi -•• Swutrum 
an; your adc -oris ttk ng the louO wi:h esse. 
By popular demand we now havR r.vn \er-
skcs cf r.hf n inch FLEXIUAfcJLE EVfl:L=ble 
co suit your needs. 
Mjlc-Fjnialo FLEXICABLE £12.45 
Fcnale-Feirale FLEXICABLE - £9 50 
Convertor PCB - £2.95 

THE COLLECTION 
COLLECTION 1 - SAVE £10.00!! 
r-.r.p C53 8S 
Cjrspe;:3l fr.ee E43 85 
includes: Sf.38 Personal Carrie- £26.95 

Sojr-UbDost £9.50 
Dustccvor CI.95 
Flexicatio (M-F) £12.45 

Tin; Avri nil .'ir¦r v.%1 'oi^c ••• \0- Alh C"(sn mj-Ov 
rdvil'j rClOn Jeifce: itn^ai-. COrtjnra)<¦Uii«ly ¦l«nJ,.ClS - 3 > xic:l g". 

COLLECTION 2 SAVE £20.00!! 
r -p C100.00 
Gir HF;ciolpr.ce £18.80 

CoMect»on' £59.95 
Saga 1 Empercr £54.95 

COLLECTION 3 - SAVE £30.00!! 
n i l £208.73 

SpcCiaipriCt £208.75 
£10880 

0»rspcCta:yriC* £208.75 
Caliection 2 
4fiK Snclar 

ax SyetU uii 

DISTRIBUTORS 
TRADE ENQUIRIES 

CALL NOW ON 
WOKING (04883 22922 

£12933 

f p l e Please write m: SAG0 Systems United, 
•apt. 2 Eve Road, wokinq.Surrey 

I Telephone Woking (04862) 69527/22922 
¦ or Telex 859c 98 
All prices nclude VAT 

I P&P free tor Sound Boost anc Fle<icaole. 
I P&P £ 1.25 for SAGA 1 Emperor UK. 
£4.00 for SAG A ' Errperor Europe 

I C15.C0 fcr GAGA 1 Cmpc-or U.A.E 

Please send me 
Nams 
Address 

n 
me following SAGA FRODUC i S 

TGtalamour.t enclosed £ 
rtcoson okeCHEQUES-P.O. °tsy<iUin to SAGA SystemS UO. 



RSD Connections Ltd Y 
in iD I t 

Programmable 

Joystick Interface for 
the Spectrum 

£19.95 

•cion ;>. '' '</. C«<11'»' 
^ ( f i >riii Cti^i1"* Wii c 
Mi'lS Ml) Mi-ll i 'w v ! 
JK3I1C » ( ' O ' 

5 irclii ,10: M>1 If "iiiy 
P ill) I'" I j- L-l i>n concctfrl 
irin Mi; ifijui'Ki Sii-i virn k.-/ 
K<lll!ili''l 'lojilv 
Tsv:>inrliiwnilri'i I .k i. in 

G 
¦U»\? -L»\ IllVUtl'"! Uui:'.llMl 11 
rwl'.i>< I ' M* LI I i l»>i.¦ 
lii ri 'jcv itivUitk ;v>'jl 
to Joyn PhOlCn Uhvli " >lllJNr'-ltlU'l f.un.H lOHDH.vi'hmy.Bll.vA -llufl.rC 

.11 I nn : I. 0 ' >•;.'• • nq i f t |>1 \r,. ,|J|,V, k 

QUICKSHOT 2*2 JOYSTICK 
mstii od 10 «ovt»>»t» 
J •iryiK'to''" i n ' 
.111(5 iiu 'luilj lite IPIIQ' 

£13.95 
mti VATurrtfAi 

FLIGHTLIN< JOYSTICK £ J Q 
•vtl» 2 iriiicJciidrfil . . . . t . „ «, .. incl VAI oi il P & ? I r X lOH . 

CURRAH JJSPEECH UNIT £ 0 0 QP 
In-. .mi> C'JVICON ruionbc. -Jut ' 

Dealer Enqjirics Welcome 
Phone Ludlow (0584) 4394 li> 

«.. VAI Ann PAP 

ALS'J AVAILABLE FROM 
SfcLEClED RETAIL 
0MTI.E1S 

• I I PREL LTD. Hockeys Mill, Tenesde. i j 
Ludlow. Shropshire SY8 lPD H ¦ 

» . V V / i i V i . i 

Qly Code Hem Hem '»icr Tota L 
0 1 C o r n c u i I m . ' r l a o t 3 £ 1 J . 9 5 

0 ? 
. . - J 

f l i g n i l n l i J a v f l i t f < f > £ 1 ) 5 0 

Q u i i . k v l n i i ? r ? J i i y m r K ^ C » 

0 4 Cx m i v i f t - C m c V r f i o t • f C 3 I . 9 0 

0 5 

0 6 

C < m c o i . i f l i y h l l i n k 

C u r a h f i S p i u c h m i l 

« £28 4 5 

3 £29 sr. 
rncaw . ! o'lli;' - n ; i d r p.iv.Mi i n 1 R f c l l r n l o > L 

coercions IOC 

10 A l . 
»•> 

a-»V 
20 «jy 7G «i> J4 -v.. >0 AO Mil 

Cj-M Mm 
1 1 . 2 0 

£ 60 f. 90 c: £J 10 f > AO f!86 r«ao 

(Tr«n 
St-en I 
PCS 1035 
t i :o f l jS £1 SO CI 95 £2 DO (2 2t> f? 60 

IOC SHHOUOll) Ht HOIK} 
wiim (JU;II«6 mr.oNC ARMI 

IOC 0 CONNC:tOflS 

j nov» Sac*. 
C0.80 tO.SO 
(1 00 
f l 20 £1.45 
£ 1 . 6 0 n eo 
<2 00 <2 2S 

O-w/v 
6 wsv .'0 ww 36 *»*v 34-way 
50-iO 

Straight flî p! 85 c I OC* 
£ V 2 t CI 40 El 7C* 
C2 00 12 It-C2 30 £2 45 

00 :i.3c :i.46 -:i 6C :i 95 .'2.30 4'j :2 65 •2 AS 

!: way iS-.wey 2Ew.ly 'J / VIJV 

Mv« F»ni»¦p £2.70 L3 20 £320 C-J 70 £3 80 C4 a; C9.SO tO.B< 
IOC AMPHOiOt 

rynici I 
:«,. A.iy 1I09 

36-vny jocfc«i €5.95 

PRNTEF ItAOS 
ALL 1 Mb I RE It'iCifH 

BBC 
BBC V"<i»l AMSTRAO V.tMO1 fcCH fclNSIfclH I8M 'XC SPECTRUM inmfecc 1 :Q SS 23? SPECTRA 1 to CtnllKiKJ CEMIROMCS It-
C&lteoriici. 
DRAGON 
Ol 

£9 95 £8 35 £16.76 C 12.75 £12 75 £15.95 
£9 75 
£10.76 
C 15.20 
£9 95 

C^O.75 
C«PM£\OEFS 

Pmi 
14 30p lO 1 l 00 
24 11.40 2B (3 96 40 £2 16 

TCI ininiK rr.uiuc 

COMKJlfcf ICADS 
OjalifuKdn** lit £10.25 Snglc disV d'iv« ln> C7.25 7 pin C«N OIijs :o 2*3 5nm lx?.':rti .IfCkiil K)* £2 25 5Pin CIN nlug tn ?*3f»r.m 1*2.:>m.<I JokKuluû  C2 20 iiWii t:iN P/iO ID fin OIN f.uq L 1 36 
2<3 5«nri Jick ply,a :•> 

lack I>IH» to M ?R / Pin [JIM Dhg to 5 1"¦ Jlf»;lu<3 LI 36 7 Pm QIN Pliig io 3 pin OlM 
tM / ÎII i»N tf'iy IV / I'm UINC.KJ C2 25 5Pin IWMU lo t pin i>'iini'.i L'l'iy £195 Phi no Jlog W Coi-al.1l 'V A'-.fii p uu C5p 

C CO^ECTOFLS 

Krtrt«> l l r^k. i 
3'W»y 3b 

iS-wrty S6 26 way CI.SO 3/v.av C2.4a HOODS .96 

C1.0C' £ 1 . « . El !K £3.2f 

PI B BO'I CACLE IRici-nif In 

Ofaig arxl 7 fiirrn .lie 

Smlifo niMM wxv.« J3.75 
Su<fic« e»irt Mriltcl <2.50 Oujlo-t'c a<lJUO' 14.26 
LMIO OX<l .«•>!» I I.8S BrpclfAg 48p t jUr in' ric lr>r 15p 

-»W.KT OF>-J R.ft.RNVIRT Ht 
AfHvivttl 

I X l<f.'9JK3« 8BCIO»-<K¦.»AOI 
(2.60 {? SO 

»GT CONVrTm<; 
2>?3wiJy-zxfli; fins 
2*28w.»y.Sp<ctixni £2 10 /•.K) .̂ 4.- L'jmmoaoni £ i 
7* 12 */mv £160 C0U8IE SlOto I'lOC JOrtTOS 
ZX8l23«jv U.26 &!)»•. I i«i« M I 1.60 

MONTORICAOS 
UJC 0 :»I lo-.i.Kt(Iii..¦ C4 95 INC t''iy >li«ii« tftu^ K2 05 
OL lOCWvlimWOI £4.96 
Quo mco «or„l3« £126 

SP1CTRUM CXTCNSIONLCACS 
UMk:6<rii<nvoorair>< M to^ I. <Kt I »o2M 1 
l2"»lhc«H"l«w^CJUcM tp' 

Qtt*i coo/iflv.';lic-inu<l« <o c-xl< '.Vim <1< o>oo« -01 <1U)I« 

BBC JOTbllUH 
oeiuxE 

JOYSTICK lef 
6'JC MCHO H«5 directly 

MII» UU*. MIOKI 

umlouvw port 

£12.95 
CUSTOM ASS1MUUIS 

ANY COMBINATION Of 
LfcAOS MADE TO ORDER 

T R A D E 

E N Q U I R I E S 

W E L C O M E 

Pfeasf add . . _ „, _ r . 
15% VAI  Fr"  p&f• C W 0 0r ' ,so 

R$> Ccmtctkn* . VC2. POBok I. Wn, Halt. T«t«>tMr*. 0910 6386 
i»iwy covrvriNtNK iu I fit 

HIRE SPECTRUM 
SOFTWARE 

OVER 280 ditferenl tapes foi hiic in-
ducing ARCADE. ADVENTURE, BUS-
INESS. EDUCATIONAL st:.-«ver anm/c 
uomoiief FREE 26 page catalogue. FREE 
noASleiier. with hints, tips and our top 
tap* nharJ 
OVER 3000 tapes in stock, with up tc 60 
copes of each tit e loi fast service. All 
tapes sent by 1st ciais post. 
LOWEST PRICES - hirs uf. tc 3 tapes at a 
time, frail 53p each lor two A'ee<s hire. 
(FiiiS p i p and VAI). huropeai members 
welcome 
Tapes for sain at DISCOUNT pricps 
Telephone 01-661 9240 (9aTi 5pm) or 
wnle fo' further details cr ccmalele the 
coupon and JOIN TODAY yoive nothing 
to lose! 

SAVE £3.00!! 
F;r a lirrited peiiod, we 
are ottering HALF-PRICE 
n'emhership ta 'eade^s of 
this nag.i7infi .bin now. 
LIFE membership is only 
C3 OC (normally £6.0D). 

SWOP SHOP 
A new service from N $.L 
SWOP your urwarlorl 
tapes wi:h tapes fioih 
otier menoers fc a small 
handling chargn of only 
60p (plus p&p ard VAT) 

k i i i m y w 
42Har»fi^?d Avenuo. Cheam. Surray SMy 7ME. 
I enclose cheque/postel order for £3.00ior LIFE membership. Please rush 
mymenbership ki: lo Tie. If. v.lthln 28 days. I'n not delighted with your 
servicir yov. II refund my membership fee.. 

Name 

Address 
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YOUH GOMPIJI fcH, f -EB lU^RY 1965 77 

£173 OD + VAT 
£179 03 i W 
C173.03+VAT 
C199.0D + VAT HI + VAT. 
C§¦4 74 'AT 
1379 CO -W 
E173.CC - W mjshi 

VhcrOvKtt 143102 fcr 2X 
>/«OCrvit« 14£10SModRi 

£279.33 C129.B5 E-89.35 taaa.as £37.50 £209.99 E336.44 

£109 00 +VAT 
e i E ^ o o ^ i a 

E125 

Pni'.i 
601 "meter Pmtc* 
OOgliMwi T.«<.wrPr<i:cr 
'SHC Coi:u- Pf-r.crPioKo" 
•70;Cdour.Y)ay: 
Amotrod {£SQ 

iijrlbyJuki) 

+ VAT (1192.SS -•'AT C289.93 - /AT- £659.93 
aBBWerefWr.̂ ys 
83C>/cO<lB McdU 3 .-C l h Cumana ItlOOyU 

JHR6K Ccc:pjJ»8 Xg^w jSH^ 
/EB¦$;icc:rum 4wePLU.STflTTo (-"jcfVccra 18K i B f co Gomtii Uvanh CSB! .',<:roc/1-.e -r i.'icnojo i - >r«u Frcorams 6K-48K llpgri<te 

PERSONAL CALLERS WELCOME AT OUR EXTENSIVE SHOWROOMS 
MOST EQUIPMENT ON DEMONSTRATION 

The UK ' s Best Printer Prices 
Only a sample of our massiue ran go of p r i n t e r s 

shown hare — phone for further details 

O A I S Y W H E E L L E T T E R Q U A L I TY 
Juki 3103 (PI 
3rother HR15 (PdndSJ 
DBi5vst€p2000:P). . 
PRINTER/TYPEWRITERS 
3rotfier EP2? Dot 
Brother EP44(S: 
Vlodsnr^say^jlable f 
Juki 22DQ Uflisywhi 
DOT MATRIX PRI 
Broker M1C09 IP a 
3rofiurHRE IP c-r 5 
Canon 1080<\ NLQ ( 
Canon 1156ft NIQ IP) 
EPSON RX8Q IP! 
EPSON RX80 FT PLUS (P) 
EPSON FXBO [P) ... 
EPSON RX1DD FT (P) 
EPSON FX1 
S«ikosh» RP 
Se:koshaGP5l 
SeikoshaGP: 
SeikoshaGP50 
Seikosha'-
SeikoshaGP700A Colour (P). 
Shinwa CT0O(P) 
(P)-Parailel--emn 

t325.CO+VAT- E373.73 
E329.00+VAT- £378.33 
£239 95+VAT = E275.94 

m 
L 143.79 

C2BE.00 + VAT= E332.35 
U37S.00» WT= E435.85 
C19S00 I W,T= E284.25 
ceec.oo i VAT- ce53.oo 

0 
5 
SO 

ia 
VAT 90 
VAT 
VAT 9C 
VAT C179 

ES79.90 4- VAT- E321.B9 
C17500 + VAT~ E201.25 

Smith Corona ra 
Phono or write io 

M (SJ-Sehal RS232 ̶ 

I n i A f 
INSTANT C „ L D I I up to 36 months to pay 

All items over £150 available on our ftasv nrprlif. t e rns 
Written detai s available on request. 

SUPERDISKS 
LONDON'S LOWEST PRICES EN FUPPY DiSKS 

Pnccc pc-1 bcx of ten ex VftT 

BASF 5V £10.95 
€13.55 

VERBATIM 5VV £15.5(1 
DYSAN 5 £16.80 
TDK ' £17.50 

£18.20 

£19.50 
£23.50 
£24.90 
£25.50 

DB03TF1 

£30.50 
£32.00 
£33.01 

3M/BASF3V £34.90 
Add 70p for P&P per box sf 13 disks 

CASH S CARRY COMPUTERS 
53-59 High Street, 

Croydon, Surrey CRO19D. 

ItTMOMTORS - GREEN SCREEN 
5anyi2*jl2M;<j R»s 
3oftyj81'2HghR<s 
14"M0MT0R5 - COLOUR 
Cjsnniuifc.ru ;:oi cofrpcsne/scuic 
• Ouli.y CM 1A RGBjĈ TW Ĉure:, ^ 

V 
V.crcvlltr. ificHJC for Sinclair ( 
) / C r t v r l a ICOOSHiflhfiwR" 
Synyc 3125 N<rro Res rGS 
Sanyo 3117 Mjd Ft* RGB 
Ssnyt 3115 Huh Rts'RGf 
Com-nodjro 
P ii ilifMlilWri' Ccrrpu 

"un; ca: 

asff l i r 'AT- E74.75 
£101.20 

E i a a . 9 5 C205.B5 
C198.95 
C2Z8.BS as £269.95 
C435.B5 
C198.B5 
£327 .75 t'498.Q5 

0.89 
QB 

£384.96 
€169.93 

S K I 

£95.00 ezfl.gs 
Apricot Computers - Fantastic Pr ices - Phone f\JOW? 

M S X C o m p u t e r s — In S t o c k IMoww 
T o s h 0 a H X ' 0 64K C217 3 5 I V A I E 2 4 9 . 9 5 
Sanyo MRHin R4K C23A.7A + VAT •• E 2 6 9 . 9 5 
Sony H B 7 5 B 64K. C252.13 + VAT- C 2 8 9 . 9 5 
J V C H C 7 G B G 4 K . L22G.04 •» VAT C 2 5 9 . 9 5 
Full ranee of M S X accessories available 

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

Delivery by Seciricor (3 clay) pleaseadri G5.DO + VAf 
a ^ V Oeliwryliy TN.T (owjrnirjhc) please add £9.50 I VA 

SenOoff '.he coupon or orderby Jhone quoting your Acciss 
Oarcaycard Mo Phcne 01-6866362 Inmsdiace 
dsspatch on ^eceipc of orderor cheque dearancs 

Or you can Telexyuu.' order on 94624Q Attn 190013 JO 

ctf.ca ordei:. Irjm R.C s.Govr ri iv: CepaitDteru 8-d Cd'.ca:>:rcJ csiobtshmencs 
inese prices correct cnol s»j:er;ecd:d byne «t iidvensBTient 

To Cash & Ze. Conyjy.ers. 53 59 Hmh Street Crcvd)n.Sirrei 'OH(>inn 
Ressasupjty 

liaitduiciivuhuiuuwc. _ -""ciuiing celivtr-y nySt'CuncovT VT ' 
a* craiQc n y Access' Barxiaycvd ho 
K̂ me Sg-acu-'e 
Aid'ess 

- YC2 
('/is <si Tech robjy Ltd) 
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Free software worth over £100 is 
the name of the game. 

Along with your new CFC 4(54 
(colour monitor or green screen 
VDU) you'll receive a software 
starter pack of 12 (yes, twelve) 
cassettes absolutely free. 

There's something for ever/one. 
Prom Roland-on-the-Ropes to Easi-
Amsword word processing. 

That's one good reason lor making 
Amstrad's CPC 464 your new home 
computer. 

CK." '161 Krarn siTccn VDU (GTf,ij 

Here are the others. 
The CPC 464 comes complete with 

its own colour monitor or green 
screen VDU and built-in cassette 
data recorder. (Optional disc drives 
are now available with CP/M* and 
DR. LOGO* supplied as standard.) 

It has a typewriter-style keyboard 
and numeric keypad. 64K of RAM, 
32K of ROM and a very fast extended 
BASIC with real time features. 

And it costs a great deal less than 
the price of a comparable system. 

The CPC 4(54 can handle the trick-
iest computer games (if you can), 

revision for exams, cataloguing and 
budgeting. 

And i: comes complete and ready-
to-go. 

Arnsoft A ton of software. 

Yes. Now there arc over 100 tit.es 
from Amsoft and independent pub-
lishers. And the list is still growing. 

Arcade games, educational pro-
grams and business applications -
they're all designed to make the 
most of the CPC 464's impressive 
graphics, stereo sound and process-
ing abilities. 

And wiih Amstrad's speedlouding 

capability, even complex programs 
can be loaded quickly. The optional 
disc system will load a game in 
around G seconds. 

When you feel the need to upgrade 
your Amstrad system 
to disc drive, just send 
your favourite Amsoft 
casscttcs to us and 
we'll send you back 
the same Amsoft pro-

grams on Amsoft disc for just£4.95 
per cassette, the price of a blank disc. 

J [RA User 
club 

CPC 464 
M£\'8EHS*ilP HUMEEK 

neOstfci'fO NAME 

EXPRYOA7F 

•iu I tWVeK . 'B l t S t t vfcMHCli»1ir<0N>n0t<if0ft T(SM,sr< Wi. 

BOOTS COMET C u r r y s D i x o n s 
Ts j*mmmmm M M ^ V T 

m m w m 
U AND OTHER 

WHSMITH WXGFALLS W O O L W O R T H 

•CR M and CR LOGO art- Trace Mirks of Digital Research 
IV) ike to know more about the exciting CPC 464 ccmplete computer system. 

Pleasesend me literature right away. 

N A M E 

ADDRESS 

P O S T C O D E 

l b : Amstrad Cor.sumcrElcctronica PLC,Brentwood House, 1159 Kin/e Road, Brentwood, 
Essex CM14 4hT. 

PRICESCORRECT AT TIME OFCOING 10 PRESS. NOT ALL STOSESSTOCK ALL PRODUCTS 

£239 
complete with gfeen 
screen VOL (GT64) 

£349 
complete with colour 
monitor (CTM640I 

Join in the fun. 

Our CPC 464 User Club is a must 
for all owners. 

As a member, you'll be the first to 
know about the additions to the 
range. Hardware and software. 

We'll provide you with your own 
privilege card and send you free, a 
year's subscription lu the Amstrad 
User magazine packed wi:h pro-
grams, features and information. 

You can enter competitions for 
valuable prizes and keep up with all 
the latest Amstrad developments. 

And with the free software pack, 
we think that's pretty good for 
stcrters. 



Cronies and Frogs in Mikro-Gen's Progs.... 

WITCH'S 
CAULDRON 

SPECTRUM 48K £6.95 

mjjm) 
44 The Brcadwcy, Bracknell. Berks. 03*4 427317 



LIFE TT HARK at the spaceport, especially i i ' 
you're the pilot o f a balloon hopper, and 
especially now the spaceport has had a ref.t. 
Wh i t with the new intake ol* cargo and new 
processing tcchniqucs, it'3 a vor.dcr I don't 
bite the spacedus: more than I do 
Way back in September 1983, there was a 

short program published in Yottr Computer 

called Bal.oon Hopper, by Andrew Foord. 
This wcll-prcscntcd l i n k game hac lets o f 
potential and all it needed was someone to 
expand and develop ihe game. This all 
machine-code version for the Oric-1, railed 
Heio-Zero, is the result. 
Anyway, the control keys arc Z and X left 

and right ̶ and ' and / ̶ up and down. 
Dr i f t ing from left to right are various objects 
ranging from dustbins to ice-creams. At the 
hot.on: o f the screen are cargo boxes sitting on 
sweunpv ground ̶ yes. 1 know, thcrc'3 .10 
grounc in space, but remember this is only a 
game. Located at each side of the screen are two 
set* o f pods or condacters. These "arc" across 
at regular intervals and remain on lor the same 
amount of time as thev are off. 
At the centre of the top of the screen is a type 

o f hoir.ebase. Th.s is whereHero-Zero needs to 
go in order to collect the points f rom ihe cargo. 
In each corner c f the screen are spikes which 
deter movement around the perimeter. In she 
centre o f ihe swampy ground is a button. The 
idea is that you can stop the arcing of the pods 
by picking up a seed from the cargo area, taking 
it up to the homebase ther. pressing down ihe 
button. On levels 1 to 4 this gives 17 seconds 
relatively free movement and on level 5, 10 
seconcs and evel 6, eight seconds. 
Just to rcntinc ycu, :he idea of the game is 

thai you control Hero-Zero around the screen 
picking up cur go und talcing it to :he top o f :he 
screen. 

HERO 
ZERO 

Hard times 
at the 
space port. 
Float off with 
Jonathan 
Richards. 

16K O r b owners car. not use t i c program 
unless serious madificaiions are carried out. 
Even so, a 16x version is available 0 1 upc i f 
you specify tins. 
T i e hexdumps show.i consist o f the da.a 

code ̶ # 8000 to * <J050 - and th.- game code 
̶ # 9F00 :o i AC30. T o start entering in the 

Table I. Zero Paye Variables. 

Nole: All vabes are given in 
hexadecimal 
# 67 ̶ HZ Horiz Counter. 
# 68 ̶ HZ Vert Ccunter. 
y 69 ̶ No of aliens on screen iNOAS). 
# 6A ̶ MO AS Replica. 
# 6B ̶ Toggle Location. 
# 6C ̶ Cargo Screen add. LSB. 
# 6D ̶ Cargo Screen add. MSB. 
# 6E ̶ Cargo Data add. LSB. 
# 6F - Cargo Data add. MSB. 

# 70 ̶ A l n e one screen grid. LSB. 
# 71 ̶ Alien one screen add. MSB. 
72 - Alien two ccrccn cdd. LSB. 

# 73 ̶ Al en two screen cdd. MSB. 
# 74 ̶ Al en three screen add. LSB. 
t 75 ̶ Al en three screen add. MSB. 
# 76 ̶ Al en four screen add. LSB. 
# 77 ̶ Al en four screen add. MSB. 
#7E ̶ Alien Data add. LSB. 
# 7F ̶ Alien Data add. MSB. 
# 80 - HZ Screen add. LSB. 
# 81 ̶ HZ Screen add. MSB. 

Table 2. Hero-Zero data breakdown. 

# 8440-# 8878 
# 8900-# 8BF0 
# 8Df1-# 8C20 
#8C21-#8C50 
# 8C52-#8C81 
t 8C82-# 8CB1 

Titl*sorof>n 
3amescreen 
Character se1 
Dustbin c ia rc 
Tardis chars 
Clock chars 
Balloon chars 

Bytes 
1080 

- 1080 
• 752 

47 
47 

- 47 
- 47 

# 83B2-
# 8CE1-
#8D11 -
# 8D62-
# 8DB3 
# 8E04-
# 8E55-
# 8EA3 

#8E08 
#8D10 
* BD61 
* BDB2 
* 8E03 
* 3E54 
* 3EA5 
* 8EF6 

Icecream ciars 
Cuochars 
Level 1 Cargo 
Level 2Ca 'go 
Level 3 Ca 'go 
Level 4 Ca-go 
Level 5Ca-go 
Level 0Ca-go 

47 
47 
80 
80 
80 
80 
80 
00 

hex you can use the hejdoader shown or alter-
natively, you can use what I usee. '1 his was to 
enter the disassembler and save i" to tape, men 
add the following lines: 

20000 FOR I = start TO f inish 
20010 PRINT HEXS(I). INPUT A : 3 0KE ,A 
20020 NEXT I 

I would then Run 20000, and then start or 
continue typing in the hex, stopping at rcgulai 
in:ervalsto check for errors using the hcxdwnp 
or disassembler 
Once the cata has been typed in you can save 

11 to tape us.ng: 

CSAVE"DATA"A * 8000.E* 9000 
Again, once the code has been typed in you 

can save it t:> t£pe using: 
CSAVb "CULb " A * yhUU.b* ACJ0 

I f you think it's relatively bug tree now, ther 
you can start the game bv typing: • 

CALL*8FF5 
As usual, :apes are avai abb fcr £3.00 which 

contain Hero-Zero, the disassembler and the 
hexlcader. A leaflet is also supplied giving 
dftni s of the One Rom routines and how to 
use them. 
Make cheques or postal orders payabb to 

Jonathan Richards, and send them 10 ?rosofc> 
12 Mendip Close, Great Sutton, South Wirral , 
Oushir . - 1.66 ^SR 

). iF:M f-H- kSlLOADER 
n r.c) PRQBon 
i\ USE ' <' TD DECREMENT RDD 
fi. SFM USE '7' TO END 
r-. -ten 
m ne?:PnPFR*,! IM<7 
15 nOSUBlSGE 

2 8 PRINTiPRiaT" H E X - U 3 A D E R " 
7.0 rnirjTiPniiiTt INPUI *• 6NYS3 CORT ADORES 
H *»B: IFS<EORS> HFFFF1H£N3OTO10 
AO P R I N T : I N P U T " RND T H E END PDDREBS "1 

, E SI FE'SORE) MFFFFTHE-JPRINTCHR*-7) 'OOTO&O 
A R R I C : P P T H T L P R I N T " S T O F T - " : H E X * < S ) 
46 PH J NT "END - ";-:=XSlE>tPR:NTir'RIHT 
A7 1>I>.E621. 481 BCs PD<EG23, 2ZiO.S 
S 0 F O H X = S T O E 

PR1NTH£X«(XJ J" " i : 1NFUTHX* 

7B DTflnC 
y j 1 - <" TV ENX-X 2 
V6 1FHX»="I"T»ENPRH«" • PRINT !PR1NT":DMFLE 
TE":OOH£G2l. 4COB0! P0KE623. •̂T:E^D 
e« lFLEN<H(t-»2T)-FNnOTDFj2 
130 L.* "LEPf* 1 >-R«-CICMT«<t-*+. «> 
110 FORJ=«rOl5 
111 Bfc=fli<I) 
115 !FM=l.lT»-£NDTn-Erft* 1G-»J 
13® rcxr j 
140 POKEX,)TA:NEXTX 
150 OOKE625. <iee2-2:FOKE6;3. 27:6HD 
JlMft Dl«f>«<15: 
J 01^ FORÑSTOS!fl»<.N>=Hilxl i?S(Nt. i : sN 
nXT 
1023 FORN-iaTOi5:ft»On=Cvlft*(N»55> sNEX" 
1032 RE1UKV 

Table 3. 
<t 8FF5-Slctriup - LuciJb the character 

set and t i e titlescreen. Wails, for 
spacc bar to be pressed and 
starts init ial isation, then jumps :o 
na in rout ne loop. 

# 9F00-Mairtloop - Calls service 
routines end monitors t i r r ing for 
aliens and arcs. 

£ 9FE1 -Movement - Detects key press 
anc moves HZ around the s c e e i . 

(Tab'e 2 continued on next page) 
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(Table 3 continued frcm previous page) 

Uses # 208 'or reading keyboard. 
* A 1 EE-Pickup - Checks lo pickup 

someth i rg end prints it belcw HZ. 
# A2£F-Movsaiien - Prints four aliens 

in 2 by 3 format at va^iocs 
posit ions around t i e screen. 
Collects data for characters from 
HZ buffer ̶ # BFEO # BF=F. 

# A450-V7indow - Checks for HZ 
moving eff the screer in the f o j r 
di iect ions. Copes lor HZ wi th 
cargo. 

# A6Q0-Printarc - Prints arss onto the 
screen. 

#A60D-7Vipearc - Wipes arc from the 
screen. 

#A640-Setup - h i t ia l i i sa t ion routine 
that puts HZ variables and 
characters into memory locations 

#A723-Arckil l - Checks when H2 
crosses the arc boundary. 

#A7-12-lnc50 - Increments the score bv 
00. 

#A752-lnc100 - Increments t i e score 
by 1C0. 

# A752-Plus1 - Increments the score 
variaDles by 1 in BCD. Usee by 
Inc50 a r d InclOO. 

4 A77EE*PmtSC - Converts score frorr 

BCD to ASCII code and p r i i t s this 
to the screen. 

* A7C4-Compare - Determines whether 
current score s higher than the 
high score. 

< Afi04-PrntHI - Prints high score cntc 
the screen and uses the same 
techniques as PrntSC but lor a 
different part of the screen. 

* A8CA Dwnlcchr$ Down loads the 
new character se:. 

* Autb-uwnidt i t ie - uown loads the 
t i t le screen. 

* AS02*Dwnldgme - Down loads the 
gams screen. 

CAawiKt̂ JrCSJ-S":.!-:.:̂ ;. - : -t: - l sr.XT:C«5: VI'. .1 . . 1 /.• ..J.!!.-; •• J • 
irr .-r»r meii n-«'. „5c "»r:ci. • r ••'-•» »i* 

** '• P • LUOAJTTTOBZ 

<• X?Vfil_(MC* Ci. 1 J : v." WL :r. £,» «.'* . M. • . 
>viu((», 

r n«»m»."5'M*.rr-2 
V Wt-L?:̂ -* c.*. >."• • v.-._.)i:ci •-.«.',. .) •:SC5.r«0;<J c-w._cn:c» • • • » . • • Z 11"!.;-1- n:iJ/-!".' M : • .;••.; • 11 . I ifi-l - 7 
>2 I I W uir. i , . .* 1 J I'LO" '•• U l ii-® 14 .-1,0 "IVt. f>. vt'l ri OT'lC. 0. ."•!.« PLIlT.'O.r. rttl' I 1 1 r. ,r̃ J iGTkE-.̂ .."!.; r. Ht<«</> ir. e--i T-I£V i'L0" 2i 3 17 :F̃  OifiVD rx-i IML\ >\$r:.t, «. 15 in-lCIMfW'L&'VO. lit >:i 1 2C ;iC-»> 11 tfci iDHCW-aiCftA • JJftiO CTC'.lCLJ .1 • . " TnHV C®lLMl'f 84 iPf? I s if.tiiit <;»: lonsu&iicoa .. •iEH:f«-f,i0>2»CLiiCS/.ta-;T3'. «Ff-:MCm*<£j) iGSfciifiicoa 
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It you've got a 48K Spectrum 1Mand accounts to 
manage, OCP will make the job easier and faster 

All our business and utility programs ere Sinclair 
Microdrive Compatible, and the Plus 80 versions are 
ve,satile enough to arive tull size fiU Column Printers 
through most Centronics and RS 232 Interfaces 
including the ZX Interface! However our standard 
programs (except Stock Manager) only work with ZX 
and Alphacom3? Column printers 

The magic of MACHINE CCDE has enabled us to 
prodjee the very latest "on the pege" presentcticn 
which lets you enter and edit data naturally, as If filling 
in a torn. 
FINANCE MANAGER £8.95 PLUS 80 £19.95 

Voted the best in its class by the Sinclair Users 
Annual this easy lo use program is a powerful and 
flexible aid to practically all domestic and business 
accounting appliccticns. Show up to 255 separate 
accounts with running totals, and review standing 
orders as you scroll back and forth through your 
accounts. Butthafs not all, this program automatically 
raises a corresponding deb t or cedi t for every entry, 
and will even open a new account if an entry features 
an unrecorded account name. 

Having all your finance records so neatly stored is 
the height of efficiency! The program is entirely menu 
driven for ease of ope-ation, yet the facilities are so 
extensive you'll soon wonder how you managed 
without it. 

ADDRESS MANAGER £8.95 PLUS 80 £19.95 
A very useful MACHINE CODE application program 

with .limitless applications at work and at home. 
Manage your address book with efficiency and 

soeed! Address Mnnnger stores up to 350 names, 
addresses, and phone numbers - depending on their 
length. Or up to 1200 individual name&'titles/references. 
Tne Plus 80 version also emoodies a comprehensive 
Label Printing 'outine. 

In the office, Aadress Manager can store nternal 
phone directories, store and analyse customer's 
records, and much much more. 

If you've already got Finance Manager and/or 
Address Manager but in non-Microdrive format, and 
you'd like to upcate them.we'll give you a £3 rebate 
towards the cost of a Microdrive Compatible 32 
Column, or £5 on the Plus 80 version. This offer is 
available via mail order only. 

The OCP range includes: VAT Manager, Address Manager, Finance Manager, Stock Manager (80 Column only). 



ans serious business! 

VAT MANAGER £8.95 PLUS 80 £19.95 
Your VAT 100 return need no longer be a 

hecdache! Simply key in the Gross or Net values o' a I 
the period's sales and purchase invoices ana VAT 
Manager will check, analyse a r d total all the relevant 
cetails. Available in 32 Column or Plus 80 versions, VAT 
Manager will chec< ell calculations automatically, 
end will even work out details of exempt totals where 
the trader is not required to pay VAT. This is performed 
with its C-ASSIFY featu'e forty pet of transactions and 
GROUP feature for more detailec ana ysis. 

PLUS 80 STOCK MANAGER £19.95 
Provides a controlled stock environment tor up to 

600 different product lines. 
The program has facilities for the oroduction of 

invoices, sales totals, orice lis*s, and snows stock status, 
stock adjustment and re-order requirements. 

No business should be without this crucial 
Microdrive prog-am. Now you can compute your entire 
stock balances all on one program - Stock 
Management has never been so eusy! Coupled with a 
suitable printer it will take advantage of the 80 column 
width printout to prodjee quality hard copy. 

Now the most helpful aids to business efficiency 
are as near as your local software stockist. Call in soon 
and see the latest In OCP's exciting range of b jsiness 
software. Available from larger brunches ofWIISMITH 

fafi^l or mail order direct. 
For instant purchase contact the W M S I Hotline with 

ycur J F ^ details. Telephone: 0753 889 055 

s i n c z l a i i T ZX, ZX SPECTRUM & ZX MICRODRIVE ARE 
ALL TRAJfcVIARKS OF SINCLAIR RESEARCH LTD. 

4 High Slreet. Chalfont-St-Peter, Bucks $L<? <?QB 

Our Utilities include: Machine Code Test Tool, Cditor/Assembler a i d Master Tool Kit. 
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wi th: 
•SAVE Hold-Uo 2981 2FFF 

Mow type in program 4 and save it as 
"Ho l d -Up " . 
When loading the program make sure the 

DPS is disabled as the program sets Page -o 
tVDOO. 
Storing high ar.d low bytes for the machinc 

code is made easier and quicker by direc tly 
accessing the resident integer var'abfes. These 
variables are stored from &400 onwards and 
cach one takes up four byes. So A% h w\ 
&400. i3 at &404 and so cu 
When the game isn't being played the com-

puter wi l l show either the high score table or 
the instructions. These w i l l ^e flicked bet-
ween when ths scrolling message at 'he top Df 
the scrccn Finished. T o roeglc between 
'.hem at any time press Esc ape. 
T o change t i e di f f icul ty of the game pn-ssC 

on one of" he above screens. 

3 o 0 B N E P 7 . - & 1 7 7 6 0ADC# ? < 2 0 1 J <b0P7 .=&2B01 1 5 6 0ADC ^S< 0 2 

Program 3, 
3 7 0 LDA? < 7 0 7 7 0 S T A S . 7 0 1 1 70C 1 570STA?< 7 3 Program 3, 
380CMP#S?F0 7 8 0 1 D A & 7 1 1 1 8 0 S E C 1 5 8 0 D F X 
3 9 0 8 N E P X - 8 . 1 D 7 9 0ADC#?< 0 0 1 1 9 0 L D A & 7 2 1 5 9 0 B N E P7 . - & 1 4 

1 0 M O D E 1 : H I 4 0 0 JMP ? < 2 F 7 A 800STAS?7 J 1 2 0 0 S B C # & 0 8 1 6 0 0 R T S 
M EM = & 2 9 8 0 4 1 0 J S R & 2 F 0 D 8 1 0 n M P # & 7 D 1 9 1 (7 l ^7A? {72 1 e > 1 0 I NC& 7 6 

2 0 P X = & 2 F 0 1 4 2 0 C L C 8 7 0 B N E P 7 . - ^ 1 7 1 2 2 0 LDAS<73 1 6 2 0 R T S 
3 0 C 4 3 0 L D A & 7 0 8 3 0 LDAS<7 0 1 2 3 0SBC# ? < 0 0 1 6 3 0 C L C 
4 0 LDV#8<1F 4 4 0ADC# ? < a 0 8 ^ 0 r .MP#?<8 0 1 2 4 0 S T A & 7 3 1640LDA i?<72 
5 0 L D A & 2 F E 0 , Y 4 5 0 S TA ? < 7 0 8 5 0 B N E P 7 . - & 1 D 1 2 5 0 I . . D X # & 0 3 J 6 5 0 A D C # & 4 8 
6 0 S T A < ? , 7 O ) , Y 4 6 0 L D A & 7 1 O 6 0 P TG 1 2 6 0 LDY t t S < 3 8 1 6 6 0 y i A ! t 7 2 
7 0 D E Y 4 7 0ADC# ? < 0 2 8 7 0 B R K 1 2 7 0 L . BA <?<72) 1 6 7 0 LDA 8 c 7 3 
8 0 B P L 4 B 0 S T A & 7 1 8 8 0 J SRS< 2 F 0D 1280CMP#S /O1 l o 8 0 ADC t t 8 < 0 0 
9 0 R T S 4 9 0 L D / # S < 0 0 8 9 0 I NCS < 6 F 129GSBEQ P7.+J /3A 1 6 9 0 S T A ? / 7 3 

I 0 0 B R K 5 0 0 L D A < & 7 0 > , Y 9 0 0 J M P & 2 F 8 A 1 3 0 0 T Y A 1 7 0 0 J H P & 2 B 3 5 
110LL)YttJ<<l b 510CMP#?< 14 9 1 0 B R K 1 3 1 0 S E C J 7 1 0 B R K 
1 2 0 L D A # & 0 0 5 2 0 B E Q P7.+-8<15 9 2 0 L D X # % 0 3 132CSBC#S<0B 1 7 2 0 LDA # 8 <E 0 
1 3 0 S T A < 2<70) , Y 5 3 0 J G R & 2 r 0 i 9 3 0 L D Y # S i 3 r 1 3 3 0 T A Y 1 7 3 0 y i A & / 0 
1 4 0 DEY 5 4 0 S E C 9 4 0 L D A ( & 7 4 ) , Y 1 3 4 0 B P L P 7 . - & 0 B 1 7 4 0 L DA#8<7A 
1 5 0 B P L P ' / . -8<03 5 5 0 L D A & 7 0 9 5 0 S T A ( & 7 2 ) , Y 1 3 5 0 L D A & 0 4 2 0 1 7 5 0 S T A k 7 1 
1 6 0 R T S 5 6 0SBC# ? <A0 960DF .Y 1 3 6 0 B EQ P7.+&2D 1 7 6 0 LDY t t ? < 0 0 
1 7 0 BRK 5 7 0STA 8 < 7 0 9 7 0 B P L P 7 . - & 0 5 1 3 70CMP^S<08 1 7 7 0 L D A ( S < 7 0 ) , Y 
1 8 0 LDA»?<E0 5 8 0 1 . D A & / 1 V 8 0 r L r l i B W B E Q P7 . +&2D 1 780CMP#S<01 
1 90STA?<70 5 9 0 SBC # ? < 0 2 9 9 0 L D A * / 7 2 1 3 9 0 C L C 1 7 9 0 B EQ PX+8e l A 
2 0 0 LDA» ?< 7A ^»00STAS<71 1 0 0 0ADC#8 t B 0 , 3 1 0 0 L DA 8 - 7 2 1O00GCC 
210STAS<71 6 J 0 JMPS < 2 F 3 9 1 0 1 0 S T A & 7 2 1 4 1 0 ADC 4 t & 0 8 1 8 1 0 LDA? < 7 0 
2 2 0 L D A # & 0 0 6 2 0 J S R & 2 F 0 D J 0 2 0 LDA ? < 7 3 1 4 2 0 S T A & 7 2 1 8 2 0 S B C # & 2 0 
2 3 0STA?<6F 6 3 0 I N C S / 6 F 1 0 3 0 A D C # & 0 2 1 4 3 0 L D A & 7 3 1 8 3 0STA 8 < 7 0 
2 4 0 1 DY#?<00 6 ^ 0 JMPS< 2 F 6 1 1 0 4 0 S T A & 7 3 1440ADC4»8<00 1 8 4 0 L D A & 7 1 
2 5 0 L D A ( & 7 0 ) , Y 6 3 0 B R K 1 0 t i 0 L L L ' 1 4 5 0 S T A & 7 3 1 8 5 0 S B C # & 0 0 
2 6 0 C M P # & 0 1 6 6 0 LDA #S< 0 0 1 0 6 0 L D A & 7 4 3 4 6 0 LDX ^ S < 0 3 1 8 6 0 S T A & 7 1 
2 7 0 B EQ P'l+l<lC 6 7 0 S TA 8 < 7 0 1 0 7 0 A D C # & 4 0 J 470LDY"H£<00 1 8 7 0 CMP t t & 3 4 
2 8 0 S E C 6 8 0 LDA # 5 < 7B 1 0 G 0 S T A & 7 4 1 4 8 0 L D A ( & 7 2 ) , Y 1 8 8 0 B N E P%̶8t l7 
2 9 0 L D A & 7 0 6 9 0 S T A & 7 1 1 0 9 0 L D A & 7 5 1490C^F '4<8<03 1 8 9 0 L D A & 7 0 
3 0 0SBC#S< 2 0 7 0 0 L . D V # ? < 0 0 1 1 0 0 A D C # & 0 0 3 5 0 0 B E Q P 7 . + & 1 3 1 9 0 0 C M P # & F 0 
3 1 0STA?< 7 0 7 1 0 L D A ( & 7 0 ) , Y 1 1 1 0 S T A & 7 5 1 5 1 0 C L C 1 9 1 0 B N E P X - 8 e l D 
3 2 0 LDAS ( 7 1 7 2 0 CMP # e / 0 1 1 1 2 0 D E X 1 5 2 0 1 D A & / 2 1 9 2 0 R T 5 
3 3 0 S B C # & 0 0 7 3 0 B EQ PX+Se iB 1 1 3 0 B N E P 7 . - & 2 4 1 5 3 0AEC4 J&B0 1 9 3 0 J 3 R & 2 F 0 D 
3 4 0 S T A & 7 1 7 4 0 C L C 1 1 4 0 R T S 1 5 4 0 S T A S ' 7 2 1 9 4 0 J M P & 2 B 7 1 
3 5 0 C M P # & 3 4 7 5 0 L D A & 7 0 1 1 5 0 3 1 5 5 0 L D A & 7 3 1 9 ^ 0 3 
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r.O'U, «.C4J»2MD,MO70MC>J,»(»0a»tO»,lil30W«8lW 117O0A'A«OtMOXl*l .MVI0II1 nn.Wl ir<3«3 • t«3W. »-0!2121.13, MOMKN. »0etl»70» Vianm «Plnliai»»r »*,»«• »POOtX-?V.TOfxeTH»«'MM)W*r • l*-v 
XlfCITiCNDPWC 

f'oarerr 1 

2BVXJ23.?24.«¦,2«0.2S».S»t.Zfi lf23 .TV- '.77,7^,77^ 
I S» ,777, 222.25« .232. :44.2« 6. 2S«. 23.276,103.238.222.2S« 
. ̂ -2 , 1 "J . 2 . 237.73 .177 , I ?7 , 7T5.227. 10:.213.234 .. lO. O. 

:2J :2t,tc . 71 * . 177 

30V*j24.7iO.O»,l7-,2SS,JOT^35,233.2S3.2a5.».«l.J 
, 12&,69,74,74 ,0.f2, 1 .23,212. OC, : 10,13". .137,181 ,2S-J.-:n. 
/.n. 23 , 733 , 24 , ««,t4S. 2< . : 26.74, V.. IJ. 
T.r tnT*t .»*«32 a 2 - r > n K M . i : 

wtfv.'rLOfe 1.1. r.j.o n.ia.t>.r7<.a,\>.-i2e,:26.r24:C 
MA I urt 2,1 , t, I . I P.. 3 . ; , 3 , I»7 . a .- 2 . - 1. 126.01 CN.T-. CTT3 .7. 
< * » 735.9 «,«.-12-.l2<.i2/.irs-,T • •. 

THE IDEA OF this game is to cross 'HE screen 
and collect the bags of swag and return w i th 
them to the get away car. You w i l l be 
hampered by fal l ing bombs and aided by stone 
defences. Each level more bombs wi. l fell and 
after a specified number of points either one 
or twe blocks wi l l be renewed. Also on each 
l<?v;l the program wi l l play a new tunc - it 
knows four different ones. 

The program :s ir three parts, 'hough there 
are four parts to type in. The fitst par! loads 
the oThers and sets up the UDG 's and 
Envelopes. T h : second part mokes the 
marhine rode and stores the multi-coloured 
chcaaers . The tina pari is the Basic 
prcgram 
Typ ing in the program is cone os follows-
Typi* in propnim 1 and save it as 

"Ho l dup " . Now type in program 2, Ron it . 
type New a rd enter program ^ and Run it 
Now save tin* code m3de by these programs 
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S W fl O 0 0 L KE V I E l _ J L 
Bag some swag 

wi th Barry Wakelin 
on the BBC. 

Program A. 
¦B«F<I4,« 7BH <7?V I JHhLI I .Mk I • IC % >i) ultll tr.r « dMuggcl '.nwwrnifi-wep •jOIMJCinmOllUi-.S 
BOKX-NAI'OKIV. ITOISIVIOI-J. IR.AIBI IW I H R H I I I ivx«is i iv*-3..-r4i% r.rnip.vmivi • niNiwmiNiif i.-u.af<»2Mii 

vniu, v.-., I HI A IM i u\-TB>iOx-II.xtm;ct.IT- • s if KCat M«I • •'ROCbi' OS. i Vtlll'O 
7«VDJl»,». I iCl U--MI.S -¦S*«T»i>. I I • ':: 'A.I • il.tVXiHlOCIiv.,wiJX-e.R«Ott.̃ Mt'X> . It-fl.lf. 'Cf£ « IL£VXMUU«¦ 42«.570i if-X"«*• H7MniA>'lWil»llllBII 

»f>nii.Oui».j«iii-« m i l • / . • • / • •- . • ; 
nice. i n,.iyi icui iiiuti..t>M>K • 

J F IIU V,-.I I -1> - I 5R \ - RR.' 11 «£ '.CHM: . T>A*I SOUND I . : . »T> 
>.I .FTX-R*<(.EV*«:04> T<-BI W STCXI . «cvxKIM«•S«.J70» 

ot4<i-oij'.-oiii in»-.v<-,'a>o*:»*£'i-iC3n«:--ai/»7F.SF ii- i i f tv i- iMXiiw.C'MWm'KLSC n a t m - i K i i m i m * 
ilMrr,y-««'.tiiV.-K7ii/oi.x.i :!J0iiiuKroi i i • MB< innii'RiNt IAIH S /,."/: it»i 20IFSV.IVsCiAV."t7c<aO>»ai60U'*W10 1.4,4a,-,;r*OI»<-» i/X> ¦R*)NTTAP<¦V.Z9IS*I 
«0«.72-7-.4iix,?fc7j.ij,4»r..ClV.Lcr.i»7.i IP'n.TlWBIOI rx 50 I FWX - fi ro j • t t will wr: t a IIIJI i nn 600* <CX.I inrm?iAl»AX IIXi'%/i'«*k4B'i "'S.7J-'»t«B5i 7V74 -rilii:X.fXl«WbU 1: 'l>S«rU CX«2/.)t>lv«6»CIV.L»*fXinOT08(i 
,/OUt.Lcirti H72-71M4 ^yV'MISflTt-lllinTS-U*: 

i n . m I I W O . tniai\. I M . I I I M i t tn i . t v n i / u : i o . « > i 6 t 0 , 3 . 3 . i ¦f-nHI-IT07MBlMXllll».aVti:i%-l7t«B 
, BUVJJMUl. 1.1 7&KSREAT • -v,7?.'fc4BJ I >l,75-'l.nr.: r* 

roet.iroi?flMMru 
u . t i 4ii >. >A rm i i >K iN i ' A H i s . i x • *HM 

£xl 
?os* s<ns«ovx- 11»i.ivi>»&orc22« 
.'18GCT070 
?2«WFNCTOMTI5»8,8IIFNI»I»ITC*BEOIM.X 

mvvixr.2,1 ,aiai«iB: in ux-.MiX<0iKX>OiG0TO27a .•i»-lfcr4-UC2 P*IMTTt\6il2.rXlCH:4i4 MHJk'Wli »•! = 
CO»£'ir.EXT.='l»lM"TAB<?.!I> IXEOSI IW1I.X vtXJh NWl:':*XI 

39M0P i n n s . TR' ftSAIN. . .'JVBF75I r . l - ' It>»U(M3:Nt JH:PH1N 
i i . oatio 
J»0M«-*.4*-("«$TR» iLEVX" *> •tRl-»:Ht»EATslBC-fcX-l tl*T t 
II :ll[>!IV.I-IHX:i».-l> |NE<T 2=«H|4iRX'-U» M|X«RX>-;ilK7»1 ?7eClSirmiZ-lin7tPI<IHI 1AH IS, lMCHRll 4lOttf 1S2CHF61S 

/C «<* I ; : R/IBI J T, : x > T>«» I S I I >T I >X«»I PUNTIAII I » , M ; -.EOS 
UT320L«FX]5,J 

2MR|REAT| 1 IOX-J-KEV IB-: l
R0X-6J6D3J&36» :'w:fox.8icio£obj4e 3BZFW*IX«1T0?.F-«!JM1A1KV, l ? i mj i« :.-». Ti. .u i: Hit ft FOR] 

- X• i i « o : . e « i M N 

:if.»il IC©>-3?3W»»70«i<ft-27. iror-ATRIHMlOCLtEIFOl-J 
<» v.»im;i(iiiimu l i int f i iM wo«o JFV.a-IKfiU»4IOlMOW7fclRt I 

(Ml 
• :»:xc..-o:.»oiiivniM "»'• i«g<n:ii, i 
KOMTlrtM 
«-t0*« «7l0,O iwquiw 
•jvniMiC4ll»i:»'«5-tc w i n ;oe to -,nSXM©*-l«0 

I - tc i J>*IJ' MHIWtv t iY "¦«»X:' o.«- Moo ••» '•(>!» CC4,"(MMI34'("'y • iStti ' i̶ > >!»-«« *»»/•»»l»r«i«' Wiir-VC'i-i *i HXj ' .M in/r»i«» 
i»,vi iMirBii:.vi .»f» *;B1X¦- nil motve » *»«r* 

I»•«»- • ci»»»'.i-/' i: lo i* i»e «oavr* CisilM 
I \ «c» i . t ' 1 « • > « :C* i r- ' o . 

n i l 2 f 8 o» ' 0 ' f l » or JFF- CH««j51 -SRF-S • 
i fV :E TO STAST 
MWIUR" 
ho»c*ix-itm episTfAinn. «••;•>( x* 'STfiiNii».2a. 

.,IIIVI¦V lAoii. in- i i *>n»- 'UiNiain i . i rn iHi i ( i 
MI-JI AHI»,(I'. ll«-.'IH!>tl» HI»<lX».Jl|NF«T 

r.«ii:M\i.!Jia.i6i!i.(!»:?»' C to *n»«j» mv C 
IMlM' & v C w/KKHw U»» • CnUUfRKiS 
fe1^- TO KCINTOD H|4}ION...-|i«'W 

»«li» nl i 
Ki .11 . ICD.' 
IIMUMII i.'.n IB.M*CS>: !fniX<.MJ*rSt>2i«>ftOCt" <3< |G0"04* « 
4̂ 0̂ «INTfA£l<0.7lC>«t| J4'S«.|J Icr <n bJo 

Ck lit no THUIU'IKI. io»>-
IOUIM-U- ««<•»». l « i<K :OW»X' l» i i r I « « K I 

i js id 'Hi : . ' ' jiOI IG0-0«NB 
47Kn>ERi7i>RIH'IAIU, 12 UWilil'Mt) i-nMO t* in 

rrraw a Iml {|U lo 'WilSJ'IM • I9B»' 
i4i LXI HX*IU«INI iruuex«iN(M:i.ii> 

i »M[-'.»r>i' 114):OH C4bC 
*vau.X-llX»2:'«5X-it5X-lieRUTTAf m. IJIOMI.II'K -ht« 

iu"».l ' ' 
rwoi-rj->*-. ii3«-'B-c4iui4io 
l i e ) U f < . " « ' > C U ? ; M I O S { 

«• :>x-iowjeix<Mi».«i«e»u«iix-ii»>»<u 
>ix<K5t«:o»:»-H:Ni CMR»:?9*T».«I» !•»•» ,ou 
sr a « K k " r M T O W 
JtSniNTXIMITntut r l r t i f * . ' 
PJHOHMHiMIIXHIĴ -lry n.. . ' |F0RI-1 TOMOil < « T .IHIllMiUiK.KlSrCIKAJ >CllC"IOC 
:v?a06TAe.i.4.2.25.2,25.2,V,7.4| ,7. 

.13,4,5,4, ' ,7. H. 7.1 ,4, <v.4.'.l .4.4V.4.61 ,«,4«> ,4,13.4. 4 

4'.4.61 ,4,«0.4,fc! 1«,4!,',SI.4,4V.I,4I,J,M,4 

<1,6,19.6.51. 12.53.A 

.41 .C..>J.O.O"».o.7J.»,«l 17.41 ,(,.*•/.fc,4 I .fc.31,6,41 ,V,4B 
,*.33.a.41 U.S.55,6.•»,<.,SI 33,17,3J,b 

, 2 , 5 3 . 2 . i « , 2 , 3 J . 2 . < . - » . 4 , 3 3 . 4 . a i a . o l , 8 . f t « . 4 , 
1 1 . * . 5 3 , 4 , . t , 4 , 4 5 . 4 , 6 1 , : , 5 3 , : , 4 9 . 4 , 5 3 , 2 , 4 . 2 . 7 3 , 8 , " 3 . 4 

4 « i . i . f c P . i . o w . o . o o . ^ . i j - . o . n a . o 
AVWHIA4-.7.4I , ?,4V, ',',11, V./.l 15,4,111 II. H, II, At, 4. 

r.t, 4,iw, 4,)A, 4 ,r.l, I*. 
3̂PMrA7-;,4,4| , 2, »«>. 4,29, 2,33, •.41.2.49,4. M.J. 61. 4. 3 •..?.*», 4.41,2,61,0,AI ,<,4V, 1.33.4.71.4, >1,4,: I .4.53.1 2.W.2. 5S,4.4I.2,4-I.4.-2»,2.J3.4.4¦ ,2.49.4,69.:.6>,».33 ,7,/.I ,4,01 2 

.-.4m'..*. r All ,l7,0l,n,ni ,4,7V,4,4|, 7.4V, 4, it, 3. 5.5, 4 
, 4 I ,2,4v,4 A*, .',/.! , I,33,7.4V.4.r.: .2,61 ,I3,»I ,4,53,4,49, 4 33,4,23.1,33,4.33,12 taâ 77-*i.4»4i'>i,75-̂ «.4«ni7V74. nxioc-ix «M0irr>171.7a 
- W*IC«.;< DlViSOl .CAi.L....X. VĈLAM 

0̂CrFP«tlCtû »<FV,Fy.>iSF6T>!F tliEOi 1 - 1T02BMI NF<T |T 
nU'llVt III ««,; , lOXl «JUNM ,5,HMX , 00*1 NtX T 11w»m 

I'UI'.I niDC»cr<tmillX«Hi lF4K<aX«N06X4N%>*exCM.U«l'Xi S 
CHNC«.Wl2.»,:N. U05-l«0X-B».V<3l'7-oiBR0C»l»<ai»B<-P/. 
• < t i x : c tevetr. t i /5n7.-!Ni <irt rox: .*:p'/!ii»'i'inr :aix-<iH>i 
• •-6iLHT|i.9|i< .ox:R10Culv lOIH 

AM tmt < »XANG8X«U< >-O;CALL fuXMOtoe 13,3.4.3 .•Mix-Kt-isiivtH 1 vi. 111 in snnr.<u 1 vv.-«ii)4i<7Bin7ai 1 
tituut/'iHilNI l«ll III. 11 il£vXiQX>01t(LXi IF III - UX) /S X«t 
M* : < 0 V. LX /SLX> L1 Vt-L IVX* 11 »P0C :ivn C4ii7i r«n<n. 1 > 1 -ricd re«..i srui-si-

7»JF>ICR«|1C 
7iwrrn;rtrh«nii«>.«iFF*ATri.((»'.rx 1 irtnrnM4< 1:K:M nnis 

x u N i u t n t i u N U ' i n x : . ....o.0«jiSirnirirT*0i0,aiCT>ir#S4<20i' • 1 
1 m :STTA» <4 tTR im-;» 1 l vx-1, cmi 233) 1 fno'rck 7.5»:rrpe>]mik«*x>icro <UP6:»Rt*-TAD<KX,7iA«U<b»!*:ik]X -•T0256l£f4i0fiW TA»IXX !X>b»A»B4TABi«X, !<'2>»»9»A4TAB 
• IX , C X-4 5 A»8» Bi 1 ME If T, ENtPROC 7«?:r:r'i;iif:n̂ « iwx: iFimx-tlONX iirrrAr«ic4-ltHi< ivj»i7« 
%54LU:UNI IV>R7.-Bi7»/»-->l42Cl7171«7t«JBiCA.Lruti'tlMexriE 
fiOOROC 
TnonF-FPRXioit 
7oBClm7.<3i ,H*<»> .nl'.itli .FX<3>î QAIX-iroeiN:* " 1X1 

Siv Wli'irtU'l».i.HO NEXT1gx.«,F».<ll.57TFX 2t-4l î X 
l)l"5/lHH¦.-l.in«>Vlt:IU-<-«MI l l.<.4f«n.»«r»wih t-.l 
l!W 77e-x<e> •«.2£<Binxi ii-k2DWi'*i<;i -«.icceiixi3: ' i :ko 

7flO»«ex-V2F|JicM:kX«».?llBI ir|rX>«.2D«4in»>X-li]FArs'-ubX • .2.0l:A«-;nl<«:i'4.eiK4JJ5«t»«4«lB.CiV4«9.C>ix4a.<HI<*227»C 
L > 0 « T M I « ">IRS IB.RIKFN.RI-RF 7.57 
7'»\>i4-" MUlJ Lf ay 8>rrv Wj.din. 

<O-J. 5L» SAM Ihe iMnk rcOUv. »i»t col 1 «:t t»e o 
I T i ' > r ir en the lank bv yiliir 4crcrt;lici4 ard r« 
I'l'.i lo VOJ* Will*. Oozing 4 dc^*i-yjw o* IiOrtit" 

N7N;»-T»«" • 
IllCltf «v,% 
eivi^na.i mm 930F4-' •»CHFae*CH)*l«*' "¦EM>!R0C ' I 

Y O U R c r M PI u r n F F R R I J A R V i9 fs 87 



W«SJ 

mm Rint ;itrci ::imi turn: vm «»« ::tmi :m\ mw 

iu>ifir</<M</<'»i/ 

JtCSKlil 

i i g ¦ : 

Mode 1 is medium resolution with 40 col-
umns of text in four colours. Mode 0 is the 
muiti-colcur mode wi th 20 column text. I 
decided w reduce the number o f cars and lor-
i ies on the load to enable me to make the most 
o f the colours. 

Although the number of columns would be 
less than the Spectrum's, the number of lir.es 
available was more - 25 instead of 22. Since a 
double l ieigli pr int ing routine has long been 
(me o f my favourites, the answer .vas obvious. 

The screen display occupies the area o f 
memory from hex & cOOO up i n d is composed 
o f 25 lines e£ch wi th eight rows o f 50 oytes. 
SOne 3r inmer ic tells you :hat there is s litt le 
memory left over at the end of the screen. 
Th is fact, coupled wi th hardware scrolling 

o f the screen when for example listing a pro-
gram, means :har. the byte wi th acdress &c000 

may not in fac: be expected top left-hand cor-
ner. It could be anywhere, even of f the scree i 
altogether. However, after a mode change the 
screen :s rese: so that solves many of the 
problems. 
Now supposing the top left hand corner is 

&c000 ther. we might expect the byre u r i l f i -
neath to be &:050, but as on the Spectrum 
that is t ie top byte of the second line ̶ pixel 
row nine. Th ink ing sgain and given thai 25 
lines times 80 bytes = &7d0 we miglr. expect 
that second byte cown to be &c7dl). In fret it 
is &c800. This t.dy figure is arrived at by 
simply tagging roughly half a line on after the 
bottom of the screen. 
Cclour mapping is at its simplest in Mode 

2. IL-re the eight pixel width of a character is 
matched by th? eight bits in or.e byte Hence 
80 cnaracters per line means 80 bytes across 

•PEA'i'H CHASE STARTED as a st ra ight forward 
q6nversion attempt en t Spectrum program 
published by Yotr Computer some time ago. 
In the process some of the internal goings on 
Of the Amstrad were revealed and t.ic ICM .1I is 
a playable and colourful game. Th is ar:icle 
gives ihe finished program end also detai s oi' 
screen display configuration and how to add 
extra commands tc your Basic ̶ lateral scroll-
ing, enlarged pr iming and scieen chaiactc 
reading. 
In converting Spectrum Cross tr> Arnstrad 

Death Race there were three fundanental pro-
blems to be faced First the different size of 
1 he text screen, second the way ilie screen 
start moves arcund in memory, and lh i rd the 
way colour is mappec. 
The Amstrad has tliree screen modes. Mode 

2 is the high definit ion, two colour mode. 
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72̂0 1 = TtEM 
7100 vcw.-71io eoto ?ie vco T̂M <>iuc»< 
9 I O K S ' ) « -OTP 

Z33.. I,;»3..l.|-M,.tl 233,.03,l*>fl,.«S.755,.05 
*LI< LA II:HI HI. A,N::RINNII / . N , IM>TI,9I I 

-.MB NI 11 

J M in IIIIH 
« S « IOM • l » f ttlll IN •• 
tilths Kl '-;l »m. Milk-il UK n-l Ill V :M(o n:«rv let i,l,%> 
tB'.'H Kl xisin IIItil 
tu'JB noi« f.v.s*.(.-,,/.t ,NI,V.,SV 3',3*.,-3il.46,34 
;V,/|/ .SI,MI,41 .45 

M M M III » nil':! IMI B"! Ill 7 i n n mlCEV * F 4 , 1 , ^ , 11 w i «<AI 
M 11 niHiiKt 

-«W» R I 1 » I w r r w i i 
•OIB Iff: * , ls M 7 , / l H K / . . I I : '*• 1,4i|M>. 9.l3i:»r. 
• i l l - I 7 , I V | | » I 11 ,5 
•nvn MIIK ntimi uuv.nn 
•BjnrAit i M I N I ?II*MIMI • HVI-BAN OFAT>I GA:E * .:CCUIR 

'orrons .1 roal unt rnw, 1 ring 
«»4B PFN 7» PRINT "HI IMS II XV/ IS.' 
NSVItH IlPRIIHTlPRINt "A 'ill'IN VI 111 I NI "V4*;sl>EN ltP 
U l l f " f i V n l t h e r e r t r a l i i l * n r t . ' 
M»/,B PttlNTiPKINT 'Ihxre nr* lour iWmU to b» 11.1 r-J , 1 
i». rjjin in t xi *; 
W/« ITM 7:('RINI "1*1 til • 
IITtllt IIN I tl lllNI :I"KINI •«*« M.I 4 IIOr»£S A'B fi.lcO th 
* ip.ad h: II imrpdiv, t en 'i 
uirrt! I1N 7:1111111 -WN-sPEN itPRinr -1.111 bo jddel ant t 
t- mints MI i i nply. 
H-.IM PRIM tPRlNr •II** thv curur Out not »ac-"' 
HI lis PKini IMI INI -priris A'ry He. to continue. " il-.TB If BU-.EYK >'•• THEN 8120 HIM IF IMKEV*""" THE* ai» ii! 4A HE tain 
n n rem ••graphic*** 
.mm ;.tnCQl >i«,l3, lO.M, 127,233,233, 4C. IS w.ni nvneni 231 ,IM,6*. 12.254.254.255. ID, 16 II Ml SYHfO 2B?. I . / . 4.127 .127,255.20,2 •)04B V.VMII:I 74.3. 2«<S. 72,60.25*,255,255,10.8 •VMB ;.»«!. I VIM, 177.127. 1:7.1 27.12'. 25:. 21,8 
•o»o i-.«l • -I**,-..!* , J41 . JP4 .3I-.1 . I 3D 
•V/IT r ;VM;I AW.,O.240. t 9 o , i ? 6 , 2 5 4 , 2 3 4 . < 0 . I t 
.VIIO r.vniri • . « ' , 7 4 . IT., )26,aJ.9«, 165,66 
ww r.YMiu :\m,?iw.4n 1 4 4 , 1 7 4 s . . , 4 0 . 1 0 0 /u-i? :.Yfiu« •.ir»,n,ii ,;s.J«,i2/,i27,i'a,t 
/1 n« iivmii v i i i . i ' i ' . i w . i . / . I W,V» \ ,W, I , I 
HJY. tiYPlll 71l,7:t4,754.2«4.236.2S4,2S5,16E,16 
/I '49 STMIH 212,1...41 1VV.0,30,0.0,1! 
'I 40 fiVPZlk. 2:3.0.60..'55.<0.68,255,68.» 
/I»*S ilVMIOl. 214.a, 54.45,1'3, 151,161.169,a 

BYRIOL 215.2.68. 70.14: .233. l?7.3.2 »l78 6mOL :i6.l>,16 16.754.63,31.15,7 SVMiOl. 217.e,0.0 0.7.», 233.733.233 »1*W gvMIUL 218.9i.124.84.120.127.<55.254,J52 J2O0 flVMlOL 2¦9.®,0.3 2.15,63.255.4 
S'MIQl. WO.6. 12. 52.240. 224.81.255.0 »223 S'-MICL 23S.94.96 124 .124 .S4 .81.129. 1 2B 

M 3 » RETIWN 
100*: Hl> . M . i l n n * i i - Jv " . I00l« ttVMEOL 4FTE4 32 "EMORY WWFF 10024 SM- 0.6: IN' I. l5.25iSPEt£ IN' IB.MifOK 0 10034 LOCATE I,:0:PRIMT 'PLEAS wi.1 T A HOHCHf" I004i RESTORE I00!« 10054 FOP ..-IA400 TO li44C; 10065 RE4D -l!P0»; n.wflC "V ̶ *> 13073 NElTsCCLL IIUW 
IUUU9 Ht ll.fl iaaoj c.-.'o oi.e«.>4,2i.SM 44.uj.III.IM. 00.00. . ,-4.c3.'7,44.c3.ni,A».c3.*?c . l̂.c3.bd,j4.r.<,5̃,4'/.4«,0 4,4 .̂5J,'3.55.4« ,lc ,ct,52 33,43.32,41 ,4c .C< ,43.4(1 .0?,0 

nlfllKni lit.HM iww 
fcv c v ijeiGii 

*itiw briHl: rtn IW 
;v:r.iin 1 hdniREM i . rarh iw 
hi-nii<x;iin ?nnii:i;t M ..o-»Dhir«.« 
IW I 
1.ur '.'.IP. ,v 
i w 3 , i n , , i n 

0C5UB SI>0 REM «.lcv\tr..-'innn«» 
ocsue 'eoo REM «.,crwni. 
R m M i U r n . 

PRINT, | 2 I PO^ E FCA4M,44 CEcUO won tCME l2lcl.rX-0i^l'13 V1-231 :ol n'12iK2».liv2-yl UCCATE » 1 , v 11 PEN -iPAWj collXiPRlNI -I̶  PEW 5l.0C7.TE 12.24iP<V£5 1©¦PRIM "IENMWII LCCATE 12,?5¦F*PER 9¦F«1NT •HfiSli LCCATE 1,2«¦PWER Hi PRINT *SC0*E* I Kore. s UflNI •H4N LORJVIR 1 I M R « S 

UMPWTl in.'IfN MI1INI 'Vt • 1 :lt« OiPBil»-!YY! ' I l l l l l IIHU NI-IYYI IV MrnDHTltPlHir 4iP«f« 
u«t*f/w.,/i/.7ni: .umimi •»•.; •«AU LC«:AIC ?.4¦MH CPAIlit OMITiXlillllWI 1 H870 SEN 4iPft NT irr IT I IT 'tifEl Mt«t2l» CONIMX 1 •eeo KN iJiPtINT • t\ (\ (\*nR!n (XWI7IV 220I.C0NTCCL Itl «EN 7iCft;N» >VV2-¦¦C£M 5i(ft(NI • IV-Vi •1 IPFINT.B 
MM PC« "0 I7i=OE VP>9E»n.3î »T '110 PEN 4¦PR:NI -TT TTT IT¦ TT'I 
•I.M •IK IJIKriVI - t l l \ l \ -1 '!!« PAPER 51 PEN MLOtrt'E i.MiPRIM •OHĴ .i.llUW.I.IIlli* ». 
VifJJ' 11ROI CM*M2:3».»« '14B PEN l3lP*tNT ' LltPH ' I if EN l-PHIM \nn " 11P 
in 7IP«Itr -LUIV - i :PF liir.i5iWM cwi<»4.;«i,:t6),i'& •ieo iiimsmi • 0 -lire-. lOirniM -in -..rci «¦FR*.NI -Ml llPtN 4IPMINT "0 • I ¦P£N 91 PRINT 'HI'llR (M Af I M 
' t M PCS 4|W»IHT r I J® PEN J4IPHSNI 'J' ' I I IN lilWIhl M -Ill-is I7l«" 
».;.4» - J . • I . R N I I . I W I M I - M - I . I I ~ .»> ». N 

I I S ' I I I IH INI • W. " l l l ' S Vsl'HIM *WrJKi -11 
( I I K M I -ao;* I IH IN I ,'.v:in 1 .» 1 

M'w DAI* « i M i i < i i i t i i i t i t f i i i i i i u w , « i i t . m ; n t i i i t i i ) i n i i ' •lllAIK'.lll^llllf I .1 IM'.WIIflOl lt>0.«lk!ll! 1 IMIOI . 14'. fW.ll 
II. I I I I I I I I»I I I<^I • I#/V»«Y.IU.'.II-»I»» IV» 

'/an HtSKM: 'WO >UR ».•! ro 5: >IL*C •• 
'210 FOR n»t 10 I I N U I 1 1 IF «IOl <4» .n. I >* - I * !•<« Pvc" 
I m i i , I7f-2»h. 13 '220 Kt l l lK l l 
' / i n tocfic i .3: iPfN si(A«eft i r i 'R nr • IA>_UJK-J-IAJI*J.UU 
JWMM'I '240 MIM • -¦ CM I W l2ieEN3il.er.Atr l,3trc« r»-l 20¦ MINT <MR »«3>;iif»<xt /260 PRMR 4¦t£»» »-» -0 JltOCAie f>»3-J.5lP*IN- • • ¦4«> 

i f iNK-yfe-.gi -MEN r"»o 
397i REM » M o o p . 4 
3!0 IF IMCTYi«i.-B -MEN v7-»l -7. 
37Pi ir- iNKrvn.-B ucw»y-»i«i 3511 II K 1 IMPN T7-74T 3*0 II IMt.-v<Oi-« HEN »'/»Kl 1 

ii i n 
JAM Cfl2X-IV <' AMI. v7)l.3 (Wll y.V.231-12 rtSD /2/3 ftUP y '/•li'i HI AW V7-3I t.'O IICAII X l . / l I l"4TI-:ll eollXtll.U .'.I I'll IN i - •• 
mo II::IUKII ,4,3,11 v , i s , y « . / i 
v n I M I : I U I I , r , n , :>,w,«r 4'0 II l(NI>.U. 3 1111 M lUCKIKI ,17,13,12,1? CL3: iRSCROU 
, V . I •,1V.1.3 4:o II ho»*>3 TfCN IRStROM.I/I IIOCIIII.I ,1V 4.'.11 ¦I ho«*»>7 ll-EN IRflCRm.l . 1 1 
41a 11 hnn»N|| tUCU • OCCOOU. . , I A . 1 T. 1 IflPIIII I ,1 V 

4W IP h u w 13 them !C«CftOU..4,3.9.'l : R'rRIII, ,7.1 I 
4*0 PIPER COl2tlL0rATE »2,y? 
4-0 :0«,«chrT:i IF l l i ' X« >32 TME>J 4CP ri«J 3. IF v'-*. "MPN 7t1?<» 
4t* PPINT •o"i»EW tlv*'2BB> 
3«! ; i y2<yl 74EN SOJST 2.30.7*. 13. ?l »c««- i—WSH.HI . 
A"E 1 .241 PAPER 111 PEN : t PRINT ' ?C0«" I I I or w i :PRJ<| .74 
0 » » !»«2iy I »y2icu lX-col2X 
5JB FOR N 1 TO u i u m i l l l T 
33» OOTC- 310 
1B1W III.M l l r r n ' i l . . . 
IBIPV snir»:i ',0,t7«, 15,:,0,1-5 
1*7*1 iwn-wB Ii II *•>!, TI4N 7Ml !«•« I .rnrUM I III N 
in4B 1 nr.An- I .rsiMPCR 11 P(N i s n t i m i " iiAiti iiytii 

IRM n CATA O.. ,<IO..I.I . J ^ , « ,S . l , • / < . , « « ! « , ' /V ,Y t ,R«,•• 

11*11.1 rA'rt r<. '.'.,14. 11 ,11?. i l l , IV,rA,Vl ,"0,lM, lV.oh.U* ,0 

I BI 7,1 i:A'A «»,B/,.1'..SII,»3 rtft./», I/.V.3. .5,111, In 
• NIL 14 I'A'A 4 1 , 1 . , «'.,TAN ,SJ m I ,IM 
1014.1 w» .'. 7t,d6,A0.6',r I 10.e5,nI,Uit,,'M,ni V 
I0I5J i:v.'r. .r .c. j ,33.41,1 1 OH.(U.l?,U6,«0.c5,•3.41.23,0 
1.41,00,:n.«< ,bB,l2.«l ,I>B O/.W.C I, lkl.44.,1 1,3d.231 ,»«,c 

PRINT " Y • v r a ro tner . 
IF 1MEV4. [>«• JIKtVt- - V Nil (Kill I5M 
liOTO 
AC" —.iWi." " I'A'tfi 4lM¦NI •P 'lGO -̂l' 3M4 
i c o r » ' K a ' * i 3 9 l b o n o " " s i c I 
F 'IWII'/'L -I.G*O\4 IMC*. R0T> 74.S 

101E J.A43>.e«iOOI>..1> 7no 
ron 13 1 &ier 1 l OCA Hi RNCI>1«, 12I :CMR.Pehr<i II ;hr\i .37 l¦.¦1 2040 
PR SNI • V ^ i f t t " C l»4 IJ44.245-. 

Mill 

' / '0 I'AMR ¦2¦P(N 5iL<CiMC l.i:iM:iir • VW •iMn C*-
/itltf Rl llRN 
h<ra MR ••ll»l'IMtlC4tl4 
IUIM :>* U.OIINI I..'4 im .',',MIWIH Ul»tM I 
lli.v null I 111.All 13 2 | PAINT ' IHUIO ' IPH1M il'RIN I 
W 4 I K I 4 I - I I 1)4.11« 4 *| |HM n Itl SI -I— i l l N 1114. Ill I 

C J Leigh with a 
mmmm very colourful 

version of 
Frogger for the 

mmmm Amstrad, 
In fact, the IX pair poirt to t h i lew byte oi 

the last parameter passed and is the b?st: ad-
:he screen. Each bit reset is paper colour ̶ 
usually pen 0 and each b:t set is usually 

Ex.ensions to Ams-.rac Basic can be made 
very easily by setting up a name table and 

:>cn 1. 
In Mode 1 things are more di f f icult since 

:he character width covers two disp ay bytes 
with each pivel pen being represented l\v u e 
Stat, of two Si is, so giving the four colours 
available. These bits aic not consecutive but 
ihe byie is split in two w i th trie :ni»i signifi-
cant bit of each half representing the leftmost 
pixel of the byte. 

In Mode 0 the same general idea is follow-
ed. The character 5vidth covers four ^vtcs. 
each byte representing IWO pixels The byie is 
split into four w i th '.he most significant bi t o f J 
each quar.er representing the left hand pixel ! 
o f the paii. Each o f the quarters contributes a ¦ 
bit to a 4 bit number with the bits weighted ; 
l,4.2,e in i l ic t i ing ihc pen nuiubci used. 

jump taole as in listing 1 along wi th a fou: 
b / i c buflei and il.c log on lomiue &»400. 
Each command must be preceded by a bar 
character available on t h j (cr key. 
The scro'lin^ routines ar; straightforward 

whilst t i e double heigh: pr int ing rout ire i> 
u>ed dftei l ie Xom lus p i imed lu the Scieeu. 
The machine code reads the bytes of colour 
o:T the screen and doubles them up. Screen 
character reading .s done using a Rom system 
call. 
Using machine code in ibis way is very ai-

tiact.ve and is made even easier since it is 
possible to pass parameters from Basic to your 
0A«n code and back again. These parameters 
are pointed to by the IX register pair with the 
iium.>ci o f pa iauiUci i in i l ie A tcgsMei. 

dress o f a parameter buffer set up b r you by 
the system. I f there is only one parameter ii is 
available in the OR register pair snd i f rhe 
parameter is an integer variable preceded by 
(g; then it is the address of the vtriaDle that is 
pa>sec to the machine code. That allows 
values to be transferred back to Oasie. 

The graphics characters n the program 
lis ing mav be entered most easily by entering 
an:l r i n r i ng the short routine at line 6000 
first. Th is copies the Specrrum system o f 
making ilie keyboaid ¦.iocuee i l l - appropriate 
graphic character when Co i t ro l is pressed 
wi th one o f :he keys A to U . 

The routine at 6040 returns the keys to nor-
mal v required. Follow the guidance o f the 

(continued on page 91) 
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D a U t i o f t 

As licensed by leading 
American Arcade Game 

manufacturers to 

D a t c u o f t 
featuring 

the original 

CASSETTE DISK 

THE ULTIMATE IN AMERICAN SOFTWARE 
FOR YOG ON CI.S. GOLD 

U.S. Gold is stocked by ail leading computer stores including: 
( M b ^l.U.l.ll-UMl WHSMITH WILDINGS WOOiWORW 

Pac-Man<8andcha-acters â e trademarks of Bal y Midway Mfg.. Co.©1S80 for the Western Hemisph«re: Tracermrksof Namco L;d,£?980 tlvoucbaut ths rest of the world. 
Licensed toDawsolt, Inc. by NamcoAnerica, Inc. DigDugT'is designed andengnee-ed by Namoo®'982. Licensed to Octascft, Inc., by fJam;o-America, Inc. 

Mr. Do i3 atrocomcrk of Univcrwl USA, Jnd®t904; Datnsoft isa te-ibiticrd uaiiiino k uf Datasoft, tic. Prerrler Arcades s a trademaik ol Oa:asottr Inc.^iyaa Datasoft, Inc. 
Al rights reserved. 



i'continued from page 39} 
Rem statements when typing in t i e graphics. 
In addition ycu may f ind it easier to enter the 
machine code i f you firs enter Key 138,'V* :o 
change the decimal point on the numeric pud 
to a comma. 
Final ly, since the user graphics do not allow 

you to make the most of the Amstrad's colour, 

three different ways of going this have been 
introduced in tne screen construction loul ine. 
They may be omit tec i f preferred since they 
stow down :he screen pr.nti.ng. 
T o slew down the »ame increase the value 

of the pause used at the end o f the main loop 
̶ set at line 160 ̶ or to make it much ecsier 
remove some o f the traffic. Every time you ge: 

four men heme vcu wi l l find extra spiders 
added and the speed w. l l increase. 
You can avoid the chore of typing .n the 

program by sending £3 w i th your name and 
address to Death Race, 12 The Bassetts, 
Cashes Green, Stroud, Gloucestershire G l .n 
4SI. Please make cheques payable to 
C j Leigh. • 

List !ng 1. 
ORIGIN A<iOOB OD DEC C 

0102A* INITIAL LD BCrC0MfAB 20EI JRKJ S?RB1CII ! do i t kgaln 
21QA0* LD UL,BUFFER 7C uD A tU 
CDDIBC CALL DCD1U ; t e l l the systen [<60f SUB 8 

C9 BET 67 LD S, A 
oooaooaoBumK DBFS U j R\at<a work spice CI POP BC 
1 CA l» COKTAH l)KFV NHRTAR ; rrinar.nri tabl ft' JOE: DJNZ ROW t next read ron 
C3WA4 OF PRINT 11 FOP DP. 5 destination = source 
C37BA*. JP LSCHOLL CD DEC C 
C39CA4 J F R S C H O L L SODC J R N ' I H A L F , top hnl f 
C3BDA k JP CBK C9 RP.T 

5 0 5 2 ^ 9 N M E T A B DEFM FR1 : ctnBi&d nones F5 LECllOliL FUG11 Ar J »a»c jjaj oint t r r count 

4BM D E T M N , T + Y O H 
CDJ3A* CALL ADDRESS 

DEFM LfS,C,R UOCCO LD PE.COOCW 1 Btart of iop l i nn 

4F4CCC DEW (,L,L+80R 19 ADD UL,DE 1 9er»cn ndtresK 

5253*352 DEFM t.S.C.R C6O6 LD B ,8 

4F4CCC DEFM ( tL ,U80H C5 BACK F U S E BC 

I»3'«8D2 DEFM C,H,R+80H f5 F U S E H I 

00 DEFB © ; pad narkcr SI FUK UK 

DD6B00 ADDRESS L D L , ( 1 X 4 0 ) j c k l c t l o t f screen j tn . - t 23 INC HL i HI. T<0 tE 
DD2J INC IX M I , P O O ID BC,JiFH 1 l in« ltaf-Oi lo00 one 
DD25 INC IX 1A LD A,(BB) » tort f i r s t byte 
20 D E C L ; s lo r t at l ine eero ED BO LOIR » novo l i ne 
26O0 L D U , 0 12 LD (DE),A . i vraparound byte 

29 ADI HI , HI, ; iotl t i p l y by tv> 01B007 LD EC.7B011 
29 ADI 1IL,HL 09 ADD UL.BC i next p ixel row 
29 A in: HL,1IL CI I'OP DC 
2<j A O L H J - , U L 10F .E PJN2 HACK 
B5 PUSU EL Fl FOP AF 
01 for Dt 3T> R.RC A I rcHi.ro pnrnmotor COiBt 
29 ADD UL,HL 20E0 JRN2 I.SCRO .L » noxt l ine? 
29 ADD HL,HI. C9 L E T 

19 ADD HL.DE \ t ine* eighty P 5 BSCROLL HJSH AF 
C9 RET (ALI ADDRESS 
CD33A* P R I N T CALL ADDRESS ll'iFCO It) DE.COtFll J *nd of top l i ne 
1103F8 LD DE.FBOOU I boltoa of f i r a t l ine 19 A D D H L . D E 

1 9 A D D U L , D E 0 6 0 R L D U T E 

EB EX HL,DE 5 sotrc< C5 A G A I N FUSH BC 
215000 i.n HI.,5011 ; aoTe to next l iae E5 FUSH HL 
19 ADE UL,DE D1 TOP DE 
F.B EX HL.DE ; d i ' i t i i n t i o i i i n DE 2B EEC IIL • • LL to m 

0K02 LD C,2 , two l ines 014P30 ID BCj'iPU 
R 5 HALF P U S H HL L\ ID A,(DE) 
U60<« LD B, ^ ; four pixel rowH E'JllB 1DD1< 

C5 ROW PUSH HC • 12 LD (DE),A 
OEO'J L D C,2 1 on* rev baeomofi two 01501H L D B C . 8 5 0 H 

0650 SntK'CH LD B,50H ; leD^tt of l i ne 0? ADD HL.BC 
E5 PUSH BL Ci POP BC 

D5 PUSH DE 10KE DJNZ A GUN 
7E N 2 X T L D A , ( H I . ) retd bytc. PI POP AF 
12 LD (DK),A wr i te byte 33 DEC A 
23 INC UL 20E0 JRNZ RSCR0L1. 
1 5 I N C D E C* RUT 
10FA DJNZ NEXT ; ne i t character D ) CBT FUSU DK I eavt parameter address 
1)1 F 0 F D H CD60BB CALL BBGOH » TPAif niTfi'i i i>li«rart.rr 
7A LD A, D El POP HL 
DF>03 S U E 8 ; up H j i x e l l ine 77 LD (HI.),A 5 put value in var.ablr 
57 LD D,A C9 END RET 
El FOF HL 5 recover read s t a r t EXD X4C3H 
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SIEVE JACRSON5 

The imaginative pen of top Fighting 
Fantasy* writer Steve Jackson brings 
you the complete computerised, role-
playing adventure package. 

Your Game Pack'will 
consist of a full length 
adventure story and 
the most intriguing 
complex and exciting 
computer program yet to x % 

be released. 
As the adventure 

unwinds you will become 

The Swordmaster\ it will be up to you, 
and you alone to overcome every 

diabolical adversary sent against you. 
You'll experience combat routines of 
such excellence you will have to gain 
more and more experience to delve 

deeper into this compulsive adventure. 
Dare you enter The 

Swordmaster's realm?.. 
find out in February '85. 

For the Spectrum 48k, 
Commodore 64, plus most 

other popular micros'. 

q d v e n t u r f ? 
I N T E R N A T I O N A L !_M 

85 New Summer Street Birmingham B19 3TE Tel; 021-359 0801 

AVAI'.<ABIE (RETUPN OF POST) FROM... 

E3 
chone 2A his SO j ' TWA / U : phc=ie 21 hrs 

37 COUNCILLOR LANE, CHEADLE. CHESHIRE. ® 061-428 7425 

POOLSWIN 
THE ULTIMATE POOLS PREDICTION PROGRAM 
• MASSIVE DATABASE Poo&vuima it: ;i:x>pli:.1ic>Uxl Poolt 

probation aid. It comof complete win iheUugesi du&b&se 
available • 22300 matches over 13 yoi.rs. Tbo d«ab;so updates 
nu-.onvHisaUyofi vec-.Olncc.n o in 

• PREDICTS Not just S30REDRAWS but ft WAYS. HOMES 
ar.d NO SCORES. 

• SUCCESSFUl SILCC gaiaafliflB tha PocLswiw.or poifcrros 
s:tnaf:ca.-itly bettci than cliancc. 

• ADAPTABLE Probabilities .I.t yivcn on yynry fudutc -
choose as many selections as yoi nc«l to: you: The 
pre:bi»t j>r«d:ctior formula ran hn jaMhy rh(» v.»r /r>n ran 
develop and \VJJI awn utiii{i>: i::( 11'.uii Roivd. w!i> 0C0iiC\i 

• Sir/J>LE DATA ENTRV All RnjUsh and Scottish team names tn*r»KK.i k-otv • 
are r. the projr&m Simply in the sefercncc numbers irom tho scroos Or F1XCLN 
to produsc fixturolial outoiratscoUy <ae« below'-. 

• DISC/MICRODRIVE COMPATIBLE AS v«:»iont:(c*cjpt /IpploandBMJare aippLed 
on tipc. '.vith 3imp e innractons lor conversion to disoiriciodrivcopcratior. 

(This seasons results nro supplied v/rh the paefcaaeso that prtdicrons can sail immediate-/.) 
AVAILABLE TOR Spcctrim (-GK), Corrmodwe 6*. VIZ 20; + IK) f.MSTRAD 
CPC 4c4. EEC t. Atari (UK). 7X81 tlBK) Dragon. Appo Jl. IBM x: 

PRICE £15.00 (al] inclusivel 
AT LAST: Vo msre sriicjslmg 'or hwrs o <j« tho 
furore list into tic ccmpu er. F1XCEN lias Ixtin 
programmed with at Engish end Sronr-h 

firrurn; fnr 1 HPI4..R Simply typ* in ilv- :<trt »hc full ibctuio lictit 
genuri lcd in soconds. Fully ccor.parble with PooWwfcu.er. 
POOLS WINNER with FIXGEN £ 16. SO (all inclusive) 

Fixgen alone £5.50 

Cousevrinr.er is drsigsed to 
allow yon to cevebp and ten 

THE PUNTERS COMPUTER PROGRAM 
daily newspapers ot 'Sporting Life thenoat .mpcelamfactcrs on be npuiand 
analys<xl,Tlveprogram i>supplied witha databasede.ailirgbest uancisnnd 
jockeys, arid •idee of tic driw for all British coirset. (FUt & J-'atioul Hani.) 
AV/iILABjEFCH Sl>6««ui(48K'.Coiunot3>J» Bt. BBC<2),Dr»®(»r, Alr-nOBKi. Ap^ I) 

PRICE £12.50 (all inclusive) 

SPECTRUM 
THE MACHINE CODE 

SYSTEM 
" . . one of the all Loo few jewels of 
Sprr'ruro programming .. . 
deserves a placc in every serious 
programmer's library' 
(Simon Springett— Popular 
Corrout ng Weekly̶June 1984) 
'.'.. /4c whole package isoery 
friendly urid ea.fij lo u.sr.. . . con be 
hiqhij recommended for those who 
are just about to start programming 
inMcchhe Coc\e." 
(Phil Holl iday̶Your Conputer 
- M a y 1983) 
Fully compatible with 
MICRODRIVES/MF.TWORK/RS232 
(wi th Interface l ) and nos t 
popular Centronics interfaces for 
80 ccl. pr intout. 

_ AMSTRAD 
THE MACHINE CODE SYSTEM 

arns in one package 
e S 

* Ro:h progre 
* M a n y M E \ V F E A T U R E * 
* Compatible with CASSETTE and 

DISC 
AVAILABLE SHORTLY 

* Send S.A.F- for fully detailed leaflet 
* A va i l ab l e !rorn m a n y c o n p .iter 

shops, or by FAST mail order by 
serding acheque/P.O. tc<̶ 

Dept YC, Picturesque. 6 Corkscrew Hill. Wes- Wickham. Kent BR4 93D 

mi 

RESQUE 
IRESOl ̂  
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TELSOFT 
A reminder of how to use the Telsoft service. 

THE PROGRAMS given here w i l l enable 
Spectrum and BBC owners t:> download via 
Your Computer's Telsoft service. First type 
the hexlooder for your m a c h i n e figun 1 — 

and then enter t'.ie machine code ̶ figure 2. 
On the BBC you call the service by entering 

CALL &5A00 
while Spectrum owners must type 

RANDOMIZE USR 60000 
So far OE L id 's Telerr.od 2 m d V T X 5000 

modems have been tested w i :h the service, but 
it also works wi th a number of other makes. 
T c fir.d out what is available on Telsoft and 

how to reccivc software dial .ip Coiehcster 
(0206) 806S. Th is audio recorded info-mcrion 
line wi l l also advise you which telephone 
numbers tc r ing for the 3C0 end 1200 bit/s 
services. 

W h e n a program you want to down l o ad is 

available, make sure your modem \i set up and 
dial the number appropriate to your modem's 

speed. As soon JS you hear the modem tones 
switch the modem to line and replace :he 
receiver. Select Option 1 f rcm the menu ̶ 
Rceeivc. After a block of data is rcccivcd, you 
wi'.l see " O K " printed i f there were no errors, 
otherwise the program wi l l wait for ihe blocks 
to come round again. 
When the " Program loaded O K " message 

appears return ID the Tclsoft me.iu .uid select. 
Option 5. You ca.i now save anc run he 
program. 

Figure BBC. 
10 REM E8C HEX CODE LCADFR 
13 HtMCt̶ txjyhh 
2 0 C L S l F R I N r 

20 INPUT " STAFT ADDRESS IHex> 
A«£V«_ <":»•'•*•*> 
IC AM.4F07 711CM 70P 

60 IF AC4.2A00 CR A>66F£7 "HEN 20 

J A « 

7 0 PRJNT *-A" " j 

BO INPUT 

9 0 I F L t N I B C < > 1 6 THEN S O 

lOO T-l> 
> JO POP N-d TO 7 

1 7 0 X*- M l D t < 8 » , 2 » N » J , 1 > t G05UB 3 0 0 

1 3 0 I F E - 1 THEN 2 i 0 

M O x » - n i » > : GCSUB 30® 

1 3 0 I F E « 1 THEN 2 S 0 

160 B- EVAL<"fc-*MIO» (8»,2«M» l,2> 
170 ?AwkiA-A*lsT-T»B 
100 MCXT 
«"»« ro« n • i i u utN tv,»> 
200 <l«MD«(Ci,N, l< sGUSUB 5UV 
210 IF E <*¦ THEN A-A It GOTO 260 
320 W£XT 

i- tV«Ll-*->C»> THEN S0 
240 PRIST -CHECKSUM ERROR 

2M AnA-ni0OTO 50 
260 PRINT 'TYPING ERROR " 
2/0 A»-H*<A DIV 8>:GOTD 30 
2QO -C.'iMt • ncll>ji C M » " 6AUO o r u ? 

29JS END 
500 E-0sIF ASC(X*<48 THEN E-1 : flETLF<N 
3 1 0 IF A S C : X * > - : 5 0 THEN RETUW-J 

320 IP ASCiX*K63 JHFN F-tjRFTIIfiN 
330 IF AST.:X*)>71 THEN E»1 
340 RETURN 

Figure 2. BBC. 6nao «6C*0F2?I7628DS6D,477 
« I J • COC47HMK- liN»»r6C,4&A 
61110 :OUt3i:rj7AFe0OA93B,4r.F 

VUW t^GflADM?eA7Ol?0F«,4C<. 6*70 : TftCST 20L/FF4C67 ,4B& 
bA0l iFF20616C2048l.DC', ,3BA 6620 « 6A7»«CiCBBCFCS7U,iej 
bAlf :3.F0«WC934F0r9C?,4CB 6*50 : K0&0A9S82»3Ff4r. .447 
UAJC :35FU064COC6A«C47,280 6*30 :676A20C76E20E'FF,429 
•SA7? i6AA9er.70r3FFVJCf.4B2 6*4(1 iA573AOA90tt99836» ,3F6 
SA2E iAO0HAaPF2OF4-FAV,4FB 6*48 IAS8AC9fl2I>KS8?aD7,41V 
bA.SC :flJA20020r4FF"<902,36J 6*30 168A9CB20SS6CA«33,3BB 

iAZOXaOP4rrAVCBA !̂«CO 6»:>u J i.-0,:4J6UA9&e20536C,298 
/.A4C rFF.A20020l'4FI::»0Ar., 4DC 6660 i A9ir.A7817CF4FI 20,594 
'JA4E !UC:>nGT.FF?0P7SBA<..43̂  6060 :F74BA4'1C830B003,565 
•bASVC il3A2Q120F4FF^0BC,3£S 6B/0 l6H03190DeF7A»0C,*A4 
•JASC jA">FFe8W(̂ FljBF«.;SRT AK/A • U7 
6A6P t A9 1 1 20F 4l:F 2i', 394 (>800 i O5£2A9<,FOm3A°07 , JD7 
'JA6£ I0C6C9PIFn?00C,jCDP.34Ii 6*811 : 20C06E2BF86D2OA8,2DO 
6A/K sF*AUK»04778478B4,4S«i 6*90 :6DfVO3?00e6£A°OB,2DA 
SA7C I 7904/AU4'U85702C, "SO* 6*98 i 70E3rr2OFG6OA«>D2.:>07. 
4ABK : D56OAO70ĵ F{>:9Oe.4B? 6SAB i20EWF4C«rAAA®55.}Bf 
bABE i DOE22&0C6C(ia:>n9<;,4M> 6PAU :70:?06EAV96283S6C,7DC 
6A9K i 7: W1UJ20OO6D:00S, 364 f.hBO :4CtA6B((47t>^0BC6C.2D2 
iA9f :OOF0«lJ00^tl/4^V^JV.42^ 6kHB :BOC0PA:-«0CJ.e2«ec.5i6 
if^C • SMID/ytI cor.761 O A ? A 6 U 0 6C"C48ifl4C6C6AA9.536 
SA« ,1D637M5772WC6C,2^ 6*LU .70:0E3IFAV6F?ftF3 i w 
oAUK : Donna*-MM:H20D:. 324 ,pr/V6B70E2FF6BA9.-JIF 
'.ABf t6Dn010D0r0ASO2«,4 3i 6 t D Q ,9C/00B*6O*«Wia>ef«tE 
iA<:c J B 2 6 D 7 n 0 C A r n B . > 0 r . r . , o o / 2 n ? o r 4 r r . , - i i >»/ 
SATE i 7Ar008A9SO2W-:SFF, 47B s 4Fro0A:V77OT41100 
iADC :2BE/FF4e6/6A201»C,34F ^ ^ :rrr2V6?0P4rF68A9.S5S 
•bAOf » 6CO0UeCb:DF0««AS. 4UC b W a , WO:D«.41 C 
6A£« i 3B70F3FP?0r7rF4C , 4AC 6 c o n , C f t > 2 S 3 M P 4 r r A K 9 4 C 7 
OAtC .<,.-6Aro/̂ «BVa36»-,4aF. 6 C U U :»0F4FF60ie<\994O5.44r 
ofUK : UIWE53JE7FFA<?0D2C, 3B0 Ar.JC, 01 04 766991^20920, X8D 
.SATE : C Jl f-4L'U56H4L'6/6*:, 6C lH F4rrntMVC0d/l>8O5.448 
oB«e .AOOO.fM7A(«47n?l»r,7C4 6 t 7 a 6O6Q4C9C6A 7̂E20,2O4 

iC7E : 4?6CC6BFfr»02«I6P, ,37» 61I4U : A9W: 2»t 3FF 20AE6D. 3EF 6L6U 
ICXO i rt5OACVt»-JMj062O7»;, v.rr-o 90A 6C70 

:6EB0EC60A9914291, ,44/ 6CSII I 82A96EBriO3A0«f 70, 361 6E70 
6C-»e :2OF4FF9OA47E30DF. sac 6C60 :F06O20î l6O209S6O. 3CU 6bUU 

: 600AA2D2CAEIV:Ar/C, 3AA 6L6U i i:aS96D?099bD2<AB. 317 6EOO 
6C50 sFl<AAt4!A9i0847EAE , 438 /.r7ti ! 'IV f-1> . 6F9S1 

: 75494COOO0FAA47E, 449 6L70 16D20AB6OA9.T77J00. ?70 6E90 
6C68 > 68A9EHA090A2F F20, 432 6C80 :6E:W86D20AD6i:20. 34P 6F.A0 
6C6C i F4FFA700»38AA9W, 460 6 too E7FI A9»220i0( F4B, 3AU 6CA0 
oC7t J 2tt 5FF20AO6D>\904, 3C4 6UVB t A9«Vi7«17flF4FF60. 305 6FW 
<*./«: : ̂ 'e«tf6LAVavB382A ,̂ 2P0 6t°» : 60W0O2000!»E2«F8, 287 6EB8 
oCOB l 6FO3O3A0O020I O61;. 59C 6C-A0 :6D20ABoD6B20A86O, ,3SA 6EC0 
«coe i 281S60C9'-1 FflOBC.O, ,370 6DAH ;70fl86D2CE7"F2OE7, ,143 6EC8 
•eve :«?F011C9'3F0174C, 3A? 6DD0 :FF604829F0bA6A6A, . 3FE 6CD0 

; iiiCAraMan i jor i . ZZi /.POO . 1 0 , iir» 6CDO 
»CA(! t F F 4 C D76CA90O4203, 3C* 6&en 169R770? 3FF<iO7°0F, ,312 6EE0 
•CA8 : 2SF4F- 4C*76CM90(1 , ,433 6DC0 :0928C9JA30051869, i IFU 6LtiB 
6C9Q i 4 F F E 6 e r t A « . 4C€ 6bOU :072flE3FF60437885, ,3A£ 6EF0 
•CBH :7C20E %FFA4 7t20Afc, 46h /.nnn 7nAV0AA*\ /AVAWIMC 6EF8 «CC0 i6&A90320O06E>0Pn. 2C4 6»F0 :A37n 4 9flfl037 BA57A, ,390 6* 00 
•ceo :6CAU1720136DC941, M'EO :491B0S'A267A267B, .299 weo 
aCOA :FOOOC >421011C94 5. 413 61FU : L'AC0€8®0V053FFCB, ,3AC 6FI0 
»CD8 1*0! /4-.6I4CA9B7A2. 372 6PF0 :BIG2C9ODD0-6C860. ,4F7 6F10 
octe ie ror^rr^covoni.v, ft 6E00 :867DAAA97020E3FF, ,470 61 '.AS 
,«CC£ : 0'A2B320F 4FF4C09', ,'14 6EB8 :CACOFAA67Oi0C97F .5SF 6F28 
oCFC :6PA9O7A234"0F 4FF. ,3D« 6C10 : B0V!UAVa624K4FFE0, , 4F0 6F30 
6CFE : E oOAASOAC9W2O0U«,, ,4 45 Af 18 :n0rni2A97Fi92«B«. ,4C3 6F38 
vOOC . /.»d«vm«>nA70 r c r j , ,3ee> 6C2C .aecvMru-eit̂ r.-mnro, 6r 
oDOE :FFA37"20C3FF2052, 1495 6E2U •B6C9O7F002A9BO60 ,2Dt 6F4n 
oBlC «6C20356e4U20AK6C, 2E3 6E30 :0S/C06'D84/EAV9l, ,440 6F33 
•018 : AW37.HV6E 20FO6U, ,2e. 6F.58 :A2ei20F4PFA90oA2, .404 6f =0 
oOZB :2OAO6OA9O37«fl06T. ,77* 6E40 :0720F4FFA996A;nn, .403 6F<M> 
»D2U :»OF8652CAB6DA90S, , 5ft* 6t48 2OF4FF902932FOF4 ,4BA 6F60 
AD30 :2O»86i20F86O20AO, 2 DC 6E30 :A47CA997A23920F4 ,4tF 6F /d 
oD.Tfl : f>&047£A9»520806E, ,7A» 6F38 :FFA70rW70420F*FF .464 6F7D 
6040 j A«D778F0FFO3',C60, ,400 6E60 :A99lA2fl020-4FF88 , 4VF 6FQ3 

: Q9CO37M0363604C 
. y»A4 rr. 
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: I A7(Ki I'Ul A". / no.i 
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: 4144494E472S4D4T. 
i4t33SD31202d20S2 
: 4S43«M*rt64iOC34 
:2B2070S74S5I2042 
it.l7SS421W26t74«S 
:0035202^20455849 
s S420J44F20424]33 
14"»4s,Sn454c:344&a: 
J 204E'334C,4 2435200 
i2B?035524S2fl435-l 
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i S24354aW74F70fl4 
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: 00b3»3342»ri4324I 
i *ET.31D4<".54284261 
i?S64203261716500 
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iA I7564ML42X02M33 
i3030204S6I756400 
J4320S1353W5826I42 
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Figure Spectrum. 
Z REM IFKCTMJN 40K t » q > 

1U REM Heh Code Loadcr-
IS CUEAK -jsauo 
20 PQKF ?3<5G,0i CtS t PRINT 
-S0 INPUT " S t ^ r - A H i r ^ . n •• i a 

S0 IF ->61135 THEN GO TO ?00 
60 IF n.'60KBe 'HEN GO TO 20 
70 PR1NI Ai 

80 I»4>LT " t sb* 
83 IF B»--END" THEN 00 TO 200 
•rt> I f Ltf< I I K N OU I U .'OU 

100 FT t»j»-256*INT <A'2S6> 
110 r0R n-0 TO 7 
120 -£l x»«t>»<i»n+l IO 
ITfi VI .'•.ftfli I Fl V-' 
130 IF e-1 "HEN GO TO 260 
14U -EI x>«b»<2*()*'2 TO 2»n*2) 
145 30 SUB 500: LEI y-y»16*x 

133 If r - . TItiN CO TO 240 
173 l>CKE *,yi LET 1 
ino i.e l t - t*yi N1XT ni t.CT y-0 
I9fl FOR m-l TO 3 
203 LET xl-6((I7i« TO I7*m> 
2 0 5 0 0 SUE 3031 LET r - y " 1 6 * » 

2lO JF O-1 I >«;N TTL CU I 

220 NEXT « 
230 IF t-> THEN PRINT GO Tl! 30 

2 1 0 PR I N " " C l i e c k a u J i E r r o r " 

2 3 0 LET CO TO 3 0 

2 o « PFTTNTI - T / P J O Q E r r o r " 

2 7 0 LET a - 8 * I N r l a / 8 ) i 3 0 TO 5S 

21*1 SAVE "UOXII l e a d "CODE 6 0 0 0 0 , 1 1 3 6 

2 9 0 KJKE 2 5 6 3 8 . C : S T ^ P 

30B LET r - 0 : LET x-CODE x » - 4 8 - / * < x * > , ' 0 " ) 

3 . 0 I - x < 0 x > 1 5 "HCN LET e - l 

5 2 0 R r r U f N 

Figure 2. Spectrum. 

60iJBB : CDS3FPC307EL'i.Ul3,4C? 
i.C3aiSB : CD:D3*Ui;<ai64C0CD, CZi 
61flfll6 :50IDCD47E=.'.RFBCD,5AF 
603^4 : BB£DFE31CA99F_AFF,6VC 
60932 : 53>:AeVEAC366EC«CD,SDC 
60340 : lS£05£l-"AC0B4Fncn. WT 
6B»48 : 1S£DC<?CD15E0L366,333 
60856 : FAT.D6AE011E3FE06,5GC 
60864 :605EFF171310FCCD,45r 
60872 :15£eilC0ESO6l73E,3D7 
6B38H :20l213l0F-CDlFED,3Dr 
60S88 : :SBF0CD50EDCD1FED,5BE 
60396 : 38FB3265E::3EC032,3ES 
60104 :6CGF326Fh-3270EF,344 

: 7 ! A 6 3 r r C D E i J £ C 2 « 6 3 , 3 H l 

60120 s EFE6FPFEO820IE0E,627 
6WI28 :09l 16tEFOIFEDDA,501 
60156 :AAEA1212C>EBFC00,552 
60152 :0D214£3C5̂ 68EF0E,36C 
60160 : 0047O12265EI-12KM, 1 D£ 
60168 :1ICDEECD1rED289A,47F 
60176 :17130CCDE9EC79FE.43C 
60104 I 10i>aFnT-A<S3FFfnei,44> 
60192 :ECCDlfEDI«AAfA71,574 
60/013 : 6FEFBE28133ES811, 32£ 

ittwa :E0F.E12133Eeai2CD,340 
60216 : 1>7ECC0A«ECC3AAEA, 6B1 
c.0224 tCDirE01>AAAEA21 '0,318 
o07?2 :EFBE20E12IES£E5A,324 
0̂ 2111 :n«rrorxsr5CeOOC67,3CC 
60248 I 3£0CBE2B0BCOn7Er., 4PF 
602T6 :3E2132885CC3FFEB,482 
602^4 :5E0®326fEF3270EF,3C7 
O0?f0 :CDDFAAEA5273EFXO,654 
60268 s FBEr3A68EFFE0020, t&b 
602S6 i8S3P6VEFF6S03A73,432 
O03C4 :EF15130C3A«iEFS9.rFC 
60512 :20DCCDlFEDDAAAEA,i»B 
«0320 : 216FEF BEC22DEBCD. SB4 
60328 I ;FECl>AAAEA21 70EF.5A2 
«0326 :BEC22DEB5fc«;52£2,3B9 
60.̂ 44 j EE3C6B32E3EE3E60,490 
60SSZ S32E4EE3AB05CFE21.501 
003*0 i2803Cn15FECDD7EC,553 
O036B :CDAt£C2.ESEESADS 
o « 3 7 0 :CTO36F3E0OaC£»754> , ' . ^ ^ 

<,0364 : 0021E5EEED4B66EF, 561 
o07.«;2 : 0C7EFE0OC2EDEAZ3, 4FC 
O04TO :002€F63EFACDB4ED.3B̂  
/.04PA ..tF««n-TPEC366EACD,SCO 
a0416 :.FED30HBe5«>EAF3,594 
«0424 ;O603AFDSFF10FBJE,5UB 
00432 I40D3FF3EFFD3FF3E.56F 

6B440 :3.D3fT3E0F323F3C,305 
60448 i328DSe3?483C.!tEO! ,2£0 
6B43t s 03FE219lSCCB9EF8,3̂ B 
66464 iC550EDC3o6Ê CD15,S2F 
OB4/k it=L'U46HD5E0ID3FE,SS6 
6848P :2165EE3E68C0HFEC,442 
60486 :084ECCDA3EGCDA6I6S4 
60496 :EC25CD77ECCD77EC,SEF 
60317 :FC233E0DCO8FECCD,4CF 
6052C :8;EC23CDA3EC3E05,4S8 
60520 iCi>aFECr.084ECC9CO,6eS 
60356 :A^rr.TF«7moPFrri».5ti 
60344 :84EC23C9'EF£0«C8,370 
60552 s C0BBED23C384ECFE,631 
60360 :06C0FS3E20CO68EO,520 
60560 :F:3DC38FECCDA0EC.63D 
60576 :COA3ECCDA6EC5E0O,3A6 
60504 : COBBED5£FF.37flC5C,574 
60592 ;OF513E6F8CB1FCB,60C 
68600 s!FCB1FCB.FF630FE,4CF 
OK6WU :̂ W- AC6ELC6071213,498 
60616 : F. C6CF630FE5APA, 606 
60624 :D«ECC607 213Z921,46L 
60632 t CD£EESCD84EC£106,69C 
tUfc-in . I73E2377S310-C3C 
60648 s U077C9E32170IFAE,S2H 
60636 :7>C5<E08'EA7CB17,449 
60664 : 380D7EEE68773A6F,3C9 

6W72 :EFEEl0i26FEF372l,5D3 
60^80 :6FEFCB1622CBli.0D,3SO 
60*88 :20E2I: IE ICS 1 10501 ,394 
60f96 :21fiAHlV.nBr03C.?3E,32F 
O»>04 /thLL'4/E00A,3^9 
60/12 :2EEDF1C36£EACDAC,5C0 
60/^0 :£D7BF63IF602D3FE,548 
60720 :AF2I!/iF3£200237,2FC 

.C7CD77CD3eEQC»CO,tî la 
60/44 :47EED0FECEC037C9,5E6 
607S2 :F3CBFF5A8IEFFE00,5C7 
60/60 : 28243EI61E025F.37,187 
607AA n̂ FFAA7FF lrOFSXA ,A7H 
60/76 81EFFE802E043E36,376 
60>84 D̂5FK!.'D30EGr IC93E ,644 
60792 :00CBFFE60037CaUB,39. 
60E00 :FFF607X7rFnRFrFA./.?A 
60600 i 302004OB7FA7O3A ,3C0 
60E16 i81EFFE602CB43E37,397 
60824 :18023E36D2FFDB7F,452 
60E52 :CVtU47ED3A73€FD8,5DE 
60C40 :F1C366EA#-35ED23D,3EE 
60R48 :J0FDF1C9CDACED3D,62A 
60B36 :20FAC9C5DSE5F5FE,700 
60B64 i7F2H13CnF9FOFF0C,537 
0»1072 :2OOCFE0D2aB33£2lB,̂ «H 
60B80 :D73E0DD718103E20,34F 
60E88 :O7iE0BO73Pe83CFE,4E8 
60E96 :2128055EUED73E5F,2E6 

A0904 )t'/5E08D7FlElDlCl ,610 
40912 :C9FE0/2EICFSCB2B,4F3 
60920 :19FEBC2C14FH0B2B.388 
60929 i1MFFBO2E0CFG20FA.567 
*0936 i CFEEf EH12FAHEE3E , 4BA 
40944 :RBC93E07C9CD6B0D,32C 
409S2 :3E02f.n01163ElB32,1C4 
<0966 iE95CC9XE171601CD,302 
4096B :I122C93E1216UBCD,257 
<097o i1122C9C3D5E53E02,3EB 
<0904 :CO0i:6CD47EE30FB,451 
40992 sri)5CEEElDlClC93A,3CU 
11 ooo i aoec:cD^r?o0C3^cD, zor 
61008 a 5CFS213B3CCBAEF1,4C3 
4101o : P7C937C9F511 101CfB, 3DF 
61024 tCDlBF.DFlC9444F57,4D6 
fl lB? >4F4PAP4144494E47.2B4 
61040 : 704D454E550O3120,2,.6 
61048 :7070524543454956,276 
61056 i4S003320202O457B,217 
61064 ;697420746F2O4261.378 
61072 :7369430B202O5S73,2DF 
61080 :632033796D626F6C,393 
61080 i205548696674202D,36B 
61096 :204700746F203263,209 
onm s 
61112 : 4O43AF55202'>0045,270 
61120 i4E54'532?04E534D,389 
61178 : 4245522000000008, I C.I 
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SYNSOUNDS 
THIS PROGRAM converts the 48K Sinclair ZX 
Spectrum into a versatile electronic keyboard 
Up to 100 different sound e fleets can be 
syntiies.sed by the user, any 10 of which can 
te accessed instantly whi le playing a piece of 
music. In addition, seven rillfs can be stored in 
the memory and incorporated inro the 
performance at the touch of a key. 

Facil i t ies on a main menu 
Al l the facil.ties offered are obtainable from 

? main menu displayed :v ihe stan of the 
program: 
• Play. 
• Synthesise sound effects. 
• Assign sound eifects 

| Compose riffs 

Piay: When this option is selected the 
screen is chared and the computer keyboard is 
nrraaged as i r figure 1. The labelled keys in 
the middle two rows are set out .ike a piano 
rnd ran hp played in a similar mariner. 
However, three octaves are available since 
pressing Octave Down wi l l lower all notes by 
one octave and Dctave up wi l l raise diem. 
Hours o f fur. can be had fioir. i l. is basic 
cleciroiut keyboard. even i f vcur musical 

talent is strictly l imited. Rut here's m.tch 
mnr<* lo oonv 

Synthesize sound effects- The essence c f a 
synthesiser is to alter :he kind o f sound 
produced wi thcut altering the musical p i tch 
o f the no.es themselves. On t i e Spectrum his 
can be achieved by causing a rapid oh; ngc of 
frequency as the note is played: -he particular 
"frequency waveform" governs the character 
o f t he sound emitted. In this program the user 
is able to invent as many as 100 unique 
frequency waveforms follows 
On choosing menu op:ion 2 you are first 

required to enter the number of he sound 
el led you arc about to synthcsisc. Th is should 
be wi th in the iange 0-9S. Having done :his 
two axes v . l l appear or. the screen ̶ see 
figure 2. The horizon.al time axis ::overs the 
duration o f the note, and is divided into 16 
sectors, whi le the vertical axis represents 
frequency. 

Beep returns you to menu 
To draw out your frequency waveform keys 

6 and 7 are used to move a bar up and down 
each sector and key 0 enters the desired level 

icontinued on p3g& 97) 

Sound Efee's 
I 

• • 0 0 B 0 Q B 0 D 

• E3 E3 • EE! E3 E3 • • • 
• 0 B 0 0 0 0 0 D D 

OCTASF 
DOWN I B Q H B G D Q G D G D 

v j 

acrxvt 
UP 

Riffc 

Figure 1. 

Tim Closs provides a 
useful facil ity on a 
machine not noted for 
its sound potential 
the Spectrum. 
Code 1. 
3196S 210030O50D7E23C-B — 560 

31973: FEP628042313FSC9 s 962 

tfiytfl JBPttbOiasil — 950 

31939: 3£F£38.C 586012c 10 - 13 76 

31597: 5S063C1C10F24313 3 4.94. 

32005: 075836131C10FD43 - 4.39 

3201J: 0S4.82RP2FF05IQfiF S 825 

32051: 5EDS4E592302C341 s 379 

32029 1C10FDC13E32BBDC = 1009 

32037: 4£7D3SCB23C323ES — 1099 
32045: 211R304.5C602>ED4fl — 579 
32053: 5E235c234.6234.E63 s 537 

32061: 61CDB503E1C1D123 s 1143 

32062: 1CCFC91E30C30O0O - 70 

3207": 02000021E430060R - 403 

32035 7E23D3FE-6230S23 r 360 

32093: 12F613L2CSC52068 548 
32:31: 260001F3S0EC"! asE - 320 

32109: 2356ED53r:EF-£l^l? - 1095 

3-'17 870607^523D3FER6 s 945 

32125! 220423L0F5C505CE — 750 
'2 £ — 33 : ieC82(3CS-OCBSO-i3 - 309 

32141: 06002l~E87ED4fiOe s 517 

3214-9 1C32FF8EC84EE5C5 - 1227 

32157 3C0F7DC1E12310F1 s 1055 
Giles CCOO - CCi 

Code 2. 
32763 BF048F03DF03BF12 = 332 • 
32776: DFlOFDlOFBiQFC-Gc m 1036 
32734-: FE-04FB04FD02FB02 1020 

32792: FD01013GF20C0102 — 510 

32300: 360C0200850B0202 214-

32SOS: DEOi~IG;20G4GGnG2GC = 3iG 

32316: RB09020G1F090202 — 22o. 

32824.; 9H030200ID030202 - 203 

32332: R60702O036070302 — 239 
G£04S. CCGGGGOGGftGGQOGC _ GOG 

32343: 0C0603O064050302 — 209 

32656: 60050300110504.G2 = 130 

32354-: C7040400800404-02 = 3c3 
: = 333 

32880 0403050030030502 = 352 

32S3S: 5303050026030602 = lc3 

32855: F702050OCB02C60C — 466 
oHy04.. H /yei .'K0H0 301 

32912: 5402033031020502 - IS 3 

32920: 10020900F10109O2 - 273 

32928: = 416 
•Sd : = 314 

32944: 6C010CC-055010D02 = 221 

"2-52• 4-1010EO02EG1GF0C — 14.2 

32960 16010F000R0I1000 — 70. 

32963: F9001100E9001200 - 517 

"2^75• Dfl001300CD00i500 — 463 

32984? BF001600B3000000 — 392 

32952: 0e000000EF02EF0i - 434 

33000' EP03EFI0F710F ?03 1022 

33 DCS """0-J-F7O2F7C1EF01 — 538 

33015 4081303- = 37C 

Code 3. 
34-572 -F027F04.7F087F12 — cr •-.• w 

34.560 : - - 1 O F E 0 S F E G 4 S 3 2 = 793 

3 + 58-3 0304 = ~ 

Figure 3. 

0 1 2 3 4 5 6 7 S 3 9 H S C D E F 

i— : 

firt 
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GANDALF THE 
SORCERER TVI COMMODORE 

6 4 ™ 

ENTER THE MYSTERIOUS WORLD OF MAGIC! 
With dazzling graphics, super realistic animation and awesome 3-D 
effects. Gandalf gives action you have never seen before in a computer 
game. 

c e o / , -

A Super Action,3-D Effect, Arcade Game 
Gandalf, a one-player, 3-D simulation is par t of TYA/lACs GAME seres. Fast crcade action combned wi th dazzling, hich 

resolution graphics and sound ejects puts you right in the garre wi th an impart you nevor thought possible! 
A nan's home is his castle, but to you, Gandal f the Sorcerer, your castle is sacred O rsoyou thoug i t until thescalytailed lizardmen 

took a fancy to your treasure Which is pro*ected oy an ancient spell. 
Your castle isunflprsejge. From tho distant forest come waves of attaching slimy creatu-es, all bent on abducting your apprentices 

and holcing them for ransom. If thel izardmenget al l three apprentices, you must yeild to t ie i r greedy demands and release the spell 
on your treasure. You cast your powe- bolts, an i i h ia t i ng the attackers w i th a blest of fire, but itil l more come. Your magic power 
drains and you climb the tower to d r ew moie fiorn the shining srar But beware rhe deadly spider. If the lizardmen finally break 
down the castle door, you must battle them throughout ihe castle. And if they do kidnap your assistants, / ou must chase them 
through the woods before the creatures d rag them, kicking and screaming to Lizard Lair 

AVAILABLE FROM: BOOTS, W. H. SMITHS, H. M. V. RECORD SHOPS 
ALL GOOD SOFTWARE DEALERS AND ALL OTHER LEADING SOFTWARE DISTRIBUTORS 

WATCH FOR FORTHCOMING RELEASES 
INCLUDING 

TYPE-SNYPER AND BIO-DEFENSE 
SPECTRUM VERSIONS AVAILABLE S O C N 

TRADE DISTRIBUTOR ENQUIRIES INVITED! 
TO ORDER BY MAIL (P&P FREE) SEND CHEQUES OR POSTAL ORDERS TO:-
T YMAC (UK ! LTD 43-48 NEW STREET B I RM I NGHAM 021-643 8899 



Listing 1. 

5 L O R D " " C O D E 
P O K E 6 5 5 3 5 , 1 2 9 : 

GO TC 1 0 0 
5 P O K E 2 3 6 5 8 , 8 

1 0 0 C L E : P R I N T 
n 

: L O R D " " C O D E 
P O K E 6 5 5 3 4 - , 4 8 : 

N T H T G . D ; S 4 : N E X T -3 
5 2 E D A T A " C " . " 3 " . , " H " , " 6 £ " = 

C t r̶  ! ! I I 
D t t " , " D " , " C l t 

1 1 0 P R I N T : PRIHT " ( 1 ) P L A Y " : P 
R I N T : P R I N T CS j A S S I G N r J H C T I G 
N K E Y S " : P R I N T : P R I N T " ( 3 ) D E F I 
H E S O U N D S ' : P R T N T P R I N T " ( 4 ) D 
E F I N E P R O G R A M S " . 

1 2 0 I F I N K E Y $ = " 1 " T H E N GO T O 2 0 
0 

1 3 0 I F I N K E Y $ = " 2 " T H E N G O T O 4 0 
0 

1 4 0 I F I N K E Y $ = ' 3 " T H E N G O T O 6 0 
0 

1 4 5 I F I N K E Y % - ' 4 " T H E N G O T O 3 0 
0 

1 5 0 G O T J 1 2 0 
2 0 0 C L S 
2 1 0 L E T A = U S R 3 1 9 5 5 : L E T fl=U3R 

3 2 0 6 © ; ZF I N K E Y $ = " Z " " H E N G O T O 
100 
2 2 0 G O T O 2 1 0 
4 0 0 I N P U T " - U N C T I O N K E Y ? 1 1 T O 
1 0 ) " ; K 
4 0 5 I F K = 1 0 T H E N L E T K = 0 
4 1 0 I N P U T " S O U N D N O . ? ( 0 T O 9 9 

) " ; E 
4 2 0 L E T H = 3 3 0 7 2 4 ( E - S 1 6 ) 
4 3 0 P O K E 3 3 0 1 6 + ( K * 2 ) + 1 . , I N T t H / 2 

5 6 ) : P O K E 3 3 0 1 6 + < K * £ > , h - C ( I N T ( H 
/ 2 5 5 : ) ± 2 5 5 ) 
4 4 0 G O T O 1 0 0 
6 0 0 C L S : I N P U T " 5 0 U N C N O . 7 C 0 
T C 9 9 ) " N 
6 1 0 L E ̃ H = N * 1 6 + 3 3 3 7 2 
6 2 0 . C L S 
6 2 5 F O R G = 9 T O 2 1 : P E P D £ $ P R I 

: .̶ . : : :̶  u : : I I CT : J s: ^ 
v? < r 44 . r : i̶  

C " 
6 2 7 R E S T O R E 
5 2 3 P R I N T P ;T S , 2 ; " 0 1 2 3 4 5 6 7 8 9 A B C 

D i z F " 
5 3 0 F C R X = 0 T O 1 5 
6 . 4 8 _ E T Y = 2 1 
5 5 0 O P I N T H T V : X - 2 ; " f i ' 
5 5 5 - : h U 5 E O 
6 5 0 I r I N K E Y $ = " S " A N D Y < 2 1 T H E N 
P R I N T A T Y , X + 2 ; " " : L E T Y = Y + 1 : 

G O T O 6 5 0 
5 7 0 I F I N K E Y $ = : : 7 " A N D Y > 3 T H E N 

LizT Y =Y -1 : GC 0 65© 
5 8 0 I F I N K E Y $ - " 0 " T H E N P O K E H + X 

, ( 2 1 - Y ) + 1 2 : G O i 0 6 8 9 
6 8 5 G O T C 6 5 0 
6 8 9 N E X T X 
5 9 0 B E E ? . 5 . , 1 0 
7 0 9 G O T O 1 0 0 
8 0 0 C L S : I N P U T " P R O G R A M N O . ? 

( 0 T O 6 ) P 
8 0 3 P R I N T A T 4 , 0 ; " P R O G R A M L E N 3 

" H - 0 T O 1 5 N O T E S " . 
8 0 4 P R I N T IT 7 , 0 ; " U S E S S E B B 

H I G il" 
8 0 5 FOP. G =3 TO 2 1 : R E A D S5: P R I 

N T R T G , 0 ; S $ ; H { G , e j b 5 ; A T G , 1 6 . ; S 
$ ; R - G.4.; ( 2 1 - G ) ; A t G, 12. C21-G) +1 
2 ; H ~ G 2 0 ; < 2 1 - S ) + 2 4 ; : N E X T G 
8 0 6 R E S T O R E 
8 0 7 P R I N T A T 1 5 . 2 : 2 ; I N V E R S E 1 ; " 

I Y P f c • fisbb' " ; H I I 6 , 2 3 j ' T O E N D " 
8 1 0 L E T H =P- i f 1 5 + 3 4 6 8 6 
S 2 0 F O R G =H T l H + 1 S 
8 2 5 I N P U T 0 : I F O < 0 C R CO > 3 6 A N 

D 0 < > 2 5 5 ) T H E N B E E P . 0 5 , 2 0 GO T 
0 5 2 5 
£ 2 6 I F 0 = 2 5 5 T H E N P U K E G , 0 : G O 

TC 100 
8 3 0 P O K E G , 0 : N E X T G 
£ 4 0 G O T O 1 O 0 

(continued from page 95) 
;vhcn it is read ied Afte: levels i i a l l 16 

sectors have been defined in this way, a short 

heep returns you to the main menu . 

Some examples of waveforms ire depicted 
in figure 3, but you wi l l obviously want to 
experiment wi th your own ideas. 

Assign sound effens: From your bank o f 
frequency waveforms produced in menu 
opt ion 2 any 10 can be choser. for instant 
recall at the t.iuch of a button Simply type in 
a number f rom 1-1C, followed by ihc number 
o f :he waveforms. When you now p k v the 
piano keyboard, each note w i l l take cn the 
" f l avour " o f the sound effect chosen. Pressing 
ancther of the keys 1-13 w i l l change to a new 
sound efleet without interrupting the f low o f 
music. 

Play sequence of notes 
Cotnposi riffs: It is often necessary to play a 

short r i fT ̶ sequence o f notes ̶ which is 
repeated many times and may be complicated 
or fa sr. Synsounds allows up to seven l i f fs to 
be stored simultaneously and then replayed by 
pressing a single key. It is thus pcssiblc IO give 
a creditable musical performance w i th a 
m in imum oi' stamina and skil l. On ?he 
computer keyboard in figure 1 the keys 
labelled (i) to (vi i) in the bottom row refer to 

these pre-programmed riffs. 
After entering the number of the rifts you 

wish to compose (0-6), the Spectrum wi l l draw 
up a chart o f all the notes playable ̶ thrc.-
octaves. Each note has a number 0-36 ̶ 0 for 
the lowest C and 36 for the highest, and it is 
this .mi.ibci that you must enter to place the 
desired note in the memory. Up o 16 notes 
can be entered in a single program, but i ̃ less 
than this number ire required then typing 255 
wi l l complete the r i f f and return you to the 
main li icuu. 
Longer notes can be entered by repeating 

tne note several times. 

Listing 2. 

5 REM t p c c . r u t hex l oade r 
10 PEF FN h ( h $ ) = 1 6 * ( C O D E h $ l l ) 

- 4 3 - ( 7 AND h$ (1 ) > " 9 " ) )+C0DE h $ l 2 
) - 4 6 - ( 7 AND h $ l 2 ) > " 9 " ) 

2 0 INPLT " S t a r t " £ 
30 I NPU - " f i n i s h " I f 
4 0 FOR n=S TO f S̃EF S 
50 LET ' ,01 =0 
6 0 PR I N - n . " • 
7 0 INPLT h$ PR INT h $ i 
8 0 FOR b=J TO LEN K5 STEP 2 
9 0 LET z =FN h ( h $ ) LET 101 = 10 t 

+2 
100 POKE n + b . e 
110 LET h$=hJ 3 TO ) 
120 NEXT b 
130 PRINT " = " , . INPUT t . PRIN 

T X 
140 I F t o t : > t T H E N P R I N T " j r i 5U t 
e r r ? r - t r \ j a g a i n " : GO TO 50 
1 5 0 N E X T r , 
16D REM E r . t t r OTOP t c S I O F 

Not.' mat the r.lT wi l l be played in the 
current waveform, 30 he ' f lavour' of the r i f l ' 
can be a!ter;d by pressing anv of the keys 
1-10. 
Sound produced or.ly by the Spectrum's 

internal speaker wi l l rarely be o f sufficient 
volume, so amplif ication car. be achieved by 
connecting the niic socket on rhe tape recorder 
to the mic: socket 011 the Spectrum and push 
down the record button cn the recorder. 

Entering synsounds 
To enter Synsounds, I advise the following 

method: 
1. Enter the Basis program from l ist ing 1. 
Save it by typing: SAVE "SYNSOUNDS" 
LINE 5. 

2. NEW the program. 
3. Type in Hie Basic j i o y r am from l ist ing 2. 
Type in 3un. 
4. Er ter the code frnm l is t ing 3-wnrk from 
left to r ight a r d from up to down. 

5. Save the code direct ly alter the first 
Basic program by typing: 
SAVE "CODE 1" CODE 31965,204: SAVE 
"CODE 2 + 3" CODE 32768,1922. 

6. New the program. 
7. Lead the f inished proqram bv rewindinq 
the tape and typing: _OAD "S vNSOUNDS" . 
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•• LET US BROADEN YOUR 

OMR. 
S O i M i i 

Digital Sound Sampling Technology. 
NOWAv&lable 

on yon-Spectrum 
Complete nit and, Software 

F A Q 0 0 ^ 
1 - T J » J J POST FREE 

• Sound Sfabw f)3S oxV/>.«»»>•it/ 
.iw/a&fe 'nr /.-M^c/ri .v/t-rifiWi Jlfettt It) :v»ts tlitamojiri. • 7/>e $ound$ac$/tcr iffoivj yoi/to 

row* 'DtyXtsfy' n:w sotmfttto mextsuy*mi-nunA/ rc^sy 
JdtMyprtth, fcr.v.i<c'i, b»:k\vdt{f&, a'cemVogstdfc, eomp'vssoi, e>^ntf«j. w,f> pc/iv. f oifc&ft k/opxJn( »SjppSetJeo'.wtot wahSoh&we:••> 'deXnt" 

o/K/aiTOTS, vksOnic/em 'VoiinPtftls' • £>oewc- rvoK.i.y. • Wrtnon r'W^Atyf.j*^ » www 
*/r .• w/iuV i/.'^nooy cox!<tbcpruifJced''uT! ? n/ijfc Sr.nr.-j,» t^isrstptoinsskn&u** 
fceutwy8 K;iO lu AOC convt/te f*#s u&d <r> O/gitit t?Qt/pmfut ooiyjtvw/xvrr f/ic vvw/j. • /1(joy/) r/.'i i/'Vr A rwM fOf. jw.vyj fv.y reiults .i»r .•'.•; tnusrtfihr. cA> rtf. VH' /w«e ' I'OCt'JWAfr'tf tf Mile' tfiftrfji*; to dftVpiv yn; fo Sck/rta SornfC-rQ •• • • f—neteSc.. SO ite Suvnl Simulis w>rl<ibnof."i^.-e^fucv</Yon* 

ONLY 

£34.99 FREE 
THE ULTIMATE 
SPEECH 
SYNTHESIZER 
Plusbui/tin 
Joystick Interface 

• Easily program any word from a unlimited vocabulary. 
• Joystick Interface, accepts any standard type 
(Kempsion compatible) including Rapid Fire. 

• Also boosts Spectrums sound through your TV. 
• Ail in one unit, no messy wires. • Available Now! 

NOW! You can 
connect your 
Spectrum to a 
full sized printer... 

£34.99™ O N L Y 

• Ttts Ootvllr tcrptinuris •» Centronics 
Interfooevvhicl- allows he Spectru/r. to b° connected 
to 3 whole tang? of 1u!fired or in 'ers. 

• Cornet complete w.'f/> conntctir.gcabtesBnd36wayplug;ofitmo!t praters 
mthtdrtg Epso.is, i'dKosha*, Star, Xmd/. Shinwvetc. 

• Compete »vith software to oen erotetex t copys plus additional sot (ware to 
facilitate hses screen dump:. 
Trie/i«crp'/ntcrphps vraichtinto tneCJpansionpor'. • Available Now! 

NOW for the Commodore 
The COMMVERSA © 
SPEECH SYNTHESISER 
CARTRIDGE 

£24.99 POST FRFF 
PRICE BREAKTHROUGH. 

• Simply p l ig ir to Ihe exciting world of Speech Synthesis. 
• The Commveisa has an unlimited voca'juidiy using t t c now 
Standard Al'ophone Systcn. • Programing is so easy and se itences 
can be mado up in -nirutes' • Comes complete with full instructions 
f Fiee DenoTape. No extras required. • Avoiioblo Now' 

..o-oic superb i 
easily with the New 

x i S ^ L igh twr i te r 
ONLY 

£16.99 
POST FREE 
L i g h t p e n c o m e s 
c o m p l e t e w i t h 

Interface &• S o f t w a r e 'Its. square* 

NEWALLSYSTEMSG0!! 

SWITCHABLE 
\ JOYSTICK INTEREACE 
Whti butt in Sound Booster 
for "OnScreen"sound 

£22.99 ONLY. 
POST 
FREE 

I UNBEATABLE VALUE MJLTI FEATURE UNIT 

The TURBO ACE gives maximum joystick compatibil ity by simply 
switching through all systems ic. <empsfnn . Cursor , Interface 2. 
• TrvoflMinoneuritaisitaxurvi an Ampl(>*i whichdolivo's'.hosiuncfrom yow g ; i n « ( i c „ 
«lir{cilv«hfi^ghv>or I.V.(jiso!f/es'<svbi.ifd ;lick.vhicihe^jswhen tvpiO( (ioiactc.1. 
• Tio^i ufe-jP'aVeiho'njRRO ACE ihe numberonii ado on lor :h<: gam<>« playir 
• Accepts ;nv'Anti'copnpai'Di<?ioys'i{.v. 
1 Available now. 

Atlasi the»iratjoy»:ick lhaxputsthdfiring aunon wioreit slouldnnvt 
tieerinthefiritpltce 

FREE 
£19.99 

fe THE TOP AMERICAN 
JOYSTICK IS 
NOW AVAILABLE 

IS HERE IN THE U . K . . 

OMLv 

POST FREE 

u o m p l e t e w i t h 
^ a . ̶ I S u S P ^ I n t e r f a c e & S o f t w a r 

• Just plug in the Datef ughtwri'er and d'aw circles, squares, recttnfflcs, n>akc 
scperi) hand diawings, point, fi>t, erase, noose inks, vapcr, colours. •Suvtyour 
results into mer>or/l4QK) and use inunination or save- onto tape lo usr.in your 
own games. • All fvnetrons selected from screen menu wi'.h tlx; light pen. • Unbeatable value. • Nothhqtnorctn huy 

SENO NOW AVAILABLE FOR IMMEDIATE DELIVERY 

^^^v I ^ ^ H H H i H I B H 
The ultimate add on lor the keen 
gomes player I 

Joystick Interface 
Plus Spectrum 
Soundbooster 
A ciuaHy A mplifies thro ugh 
your TV Speaker 

ONLY £17.99 
FEATURES INCLUDE 

•Joystick interface compatible with o huge ronyn of gtmes 
(Kempsion system, • Corr.pat'ble with any /1 an type joystick 
including auto rapid fire mode's. * Amplifies Spectrjms 'Beep into 
a roar through your TV speaker' dully controllable). • Stylish oJm one unit, no messy wires. • Available Now' 

i Dealer Enquiries Welcomed ALSO AVAILABLE FROM GOODCOI/IPUTER SHOPS orTelephone ' 
I Send Cheque/P O.s to:— Allow7Da/s - i ^ V S 1 

UNIT 8. FENTON INDUSTRIAL ESTATE Send f o r 24 HRS CREDIT CARD Q J 
= i d i T ? ^ P a c k L I N E F 0 R 

TEL.0782273815 N O W ! INSTANT DESPATCH 

(m* tag 
• II U*d 

• Including Interface to pli.g sfaig.it into the 
Specirorr.. • The first Joystick to give you "Arcade" 
feet o.id control. • " hr Style"heavy duty, diamond cu'. 
grip • Fire Trigger pitted jndcr your mde> ttnaer... the' 1 

fuige; with the fattest reflex action. • Self centering. 
360° action. • Compatible wit*i most cf th? latest 
Softviare fKewps'.on systeml. • ^^^ j - ( . 

L Also available lor Commodore!A tari £9.39 ^h'^q^.JiJ 

VISA 



HAVE YOU liVHR tried to make a sound using 
the Commodore 64? I f you have then you v.* i 11 
obviously have experienced much o f the 
frustration caused by the bewildering array of 
Poke commands required to activate its 
powerful S ID chip. Even making a feeble 
beep is no simple matter, requir ing a 
min imum of four pokes, thvt is, õ course, i f 
you can understand the poor cocumentation 
providec. w i th the machine. 

11 you are one of the many people that have 
parted with the £50 requirec. for Simon's 
Raxic then you w i l l have no doubt seen disap-
pointed w i th the very poor sound commands 
which wi l l only allow music to be played in 
one voice. However, lor .he test o f the Basic I 
have few complaints. 
A l l sounds have one mair. command io ac-

tivate them, o relieve complications that 
could otherwise arise, and also. since a.l sound 
generation is controlled by microprocessor 
interrupts, basic programs wi l l still continue 
10 be uxccrjtcd while the sound is ployed. 
Facilities are provided for harmonies to be 
played in all three voices, and each voice 
allows four nctes to be buffered unci subse-
quently played. 
Thus a d.ira.ior. must be specified for aach 

note eliminating the t ime delays required by-
some computers or their sound. The com-
mands allow for all o f the musical waveforms 
and modulations c f the chip to be used as well 
as the programmable f i l ter. The width of the 
pulse waves generated by each .?oicc may also 
be programmed. 
A l l o f the commands are of the form i f an 

extended SYS statement, here 380Z users w i l l 
notice a similari ty wi th RML ' s Call com-
mand. The routine .vorks by ludircci ingevery 
SYS statement just before it is encountered by 
the basic interpreter, and then, i f it is o f the 
form of an extended statement, it redirects the 
SYS call to the appropriate sub-routine. 

A simp.c example ir. 

SYS "VOLUME". 15 
which sc s the total output volume for all 
three voices, it's parameter should bein :he 
rar.ge 0 . . 15 where 0 is silence and 15 U max-
imum volume, any value given that i3 greater 
than 15 or negative w i l l be scaled into the cor-
rect range. After setting the volume, ?.nd 
before any notes may be played on a particular 
voice, a SYS " A D SR " must be made. This is 
o f the form: 
SYS "ADSR" , voice, attack, decay, sustain, 

release 
and determines the volume envelope for any 
note fol lowing on the specified voice. 
Voicc should be in the range 1 . . . 3, a 

larger value w i l l be scaled Into this range but a 
zero wi l l give an error. Attack specifies :he 
rate at which the sounc reaches r ' s maximum 
volume, while decay governs the rate at which 
the no:e decreases in volume after its attack se-
quence sustain specifies die volume level at 
which the note is then maintained, and finally 
release governs die rate at which the note falls 
to zero volume after its duration has ended. 

Thus 

SYS "ADSR",1,0,9,0,0 
w i l l set for voice 1 the familiar harpsichord ̶ 
type envelop., while 

SYS "ADSR-, 1,0.0,15,0 
wi l l set for voice . an envelope which instant-. 
1/ teaches iis maximum vol.irue ar.d when the 
r.otehas finished it wi l l instantly decay to zero 
volume Etch of the final 4 ADSR parameters 
should oe in the :an*e 0 . . . 15. 
Once a voice has had i:s ADSR envelope set 

any uumbt i õsouuds may be playec on that 
voice w i th the command: 
SYS "SOUND" , voice, wave, envelope, fre-

quency, duration 
Voice may take the values 1. .3, 5. .6, 9. .11, 
13. .15. 1. .3 do, as you might cxpcct, just 
play or. that specified channel. Five and 6 
work for voices 1 and 2 respectively, and allow 
synchronisation o f two notes on :hcse 
channels. 
Thus after a channel :>f five ha3 been 

specified this note w i l l not be played unt i l a 
command to channel 6 has been executed ard 
ther. these two notes w i l l be played together. 
Channels 9. . 11 have a similar function but 
synchronise three-note chords together on all 
three channels, 13. . 15: before they play the 
note specified, flush :he sound buffer for their 
respective voices, 1, 2 ar.d 3, and the note wi l l 
be played disregarding any previous note on 
that channel. Wave sets the sound wave to be 
used: 0. .3 are tr.angle, sawtooth, pulse, ar.d 
noise waveforms. 
The envelope parameter may take the 

values 0. .3, 0 specifies i. pcrc note whi le 1. .3 
trc reserved for the pi tch envelopes ̶ see 
"envelope" command. Pitch maybe varied .n 
die range 0. .55535 in increasing frequency. 

(continued on next page) 
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The specified duration should be in GOth's 
oi' a second, when using alternative interrupt 
routines to :ho.se provided by the machine this 
may alter but normally it w i l l be in 60:h's o f a 
Second T h is f. duration o f 60 wi l l last for one 
second and 40 for hal f a second A duration cl" 
0 wi l l last for a very long t i ne : approx 13 
nunutes and is best avoided. 
Before using the pulse waveform, number 

2, ir is best to use the command: 
SYS "WIDTH" , voice, pu se width 

Th is specifies the puise width to be used by a 
speclied voice. A width o f 0, the default on 
switch-on, cannot be heard very well but 2503 
gives quite a nice tone. The pulse width 
should he in the range 0 .4095. 

The next command is probably the most 
complex and needs experimentation fcr one to 
be able to predict it 's effects w i th any certain-
ty. It is o f the form: 
SYS "ENVELOPE", number, t im i i g , p i p2, 

p3, s ' .epsinl , stepsin2, stepsin3 
Number should be in the range 1. .3 specify-
ing one o f the three available p.tch envelopes. 
This number should al»o appear in the 
envelope position of the sound command i f 
the envelope is to be played. 
The second parameter specifies how often 

the envelope is to be updated ir. 60th's o f a se-
cond f rom 0. .127 but i f 128 ia added to this 
number then the envelope wil i automatically 
repeat itself once the 3 steps have finished, 
otherwise i : w i l l complex the sound wi th the 
final pitch Mayed. Then the next three values 
determine what is to be added or subtracted 

from the current pi tch value being played a3 
often as the t iming allows. The three steps 
determine how many times each o f the three 
p i lch values are :o be added or subtracted each 
step. 
The finul command dcas w i th filtering t nd 

is of the form: 
SYS"F LTEFT, voice(s); type, cu:of f fre-

quency. resonance 
Numbers 1, 2, 4 each correspond to the three 
voices 1, 2, 5. To f l t c r more then oncc voicc 
each c f the cumbers for tne asscciated voices 
must be <dded together, thus seven filters all 
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three v.">icts. Type should be 1,2,4 and 5 for 
low pass, band pass, high pass, and notch re-
ject filters respectively. The cuto.T frequency 
ranges from 0. .65535 anc. specifies the fre-
quency at and around ̶ depending upon the 
filler type ivhich the sound is l i l tc.cd. 
Type in program 2, the hex entering and 

checking program and ssve it to tape or 
disc.-tte. Ther. run it and follow the instruc-
tion* given in the program to enter the 
Muj ieodc 1.1 hex. dump. 

When you nave finished entering 'he hex. 
dump type Q to ge: out of the current sec-
tion iti the program then type in 2 to save 
the machine cods on disc or cassette. When 
all is finished you should have a working 

copy of the program stored. To load it back 
into the computer at the beginning of a ses-
sion type: 
LOAD "name", device 1 ̶ this wi l l de-
pend upon whether you uso disc or tope 
̶ £ or 1 ̶ and what you ha^e named the 
program. 
3YG G0200 ̶ ths computer wil l now rebut 
as i : you have just tu r red it on 
SYS 51680 ̶ new until the compuler s 
teset or t irnc-d ott the new SYS corn-
mards wi l l be active 
I f yon find ihe hex dump too long or com-

plicated to type in or yon haven't the i rm and 
you would still like a copy of the program 
iliet. I can supply copies on cassette complete 
wi th a program that wi l . transfer the program 
to disc i f you send a cheque or postal order to 
the value o f £2.50 to the fol lowing address: 
M r . Phil ip J. Coward, 28 Trueway Rd., Ev-
ington, Leicester LES f UG . • 

Musicode 1.1 hexaump. 
now iV C» PD CO OS Cil •I) < Oil) > cum Oil i'O CI) •10 02 C& < 0.1% i 
COIC ©fl FO 03 SC tc CD 1 l) II) < :itm > 
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TOP S O F T W A R E AT REALISTIC PRICES 
* • SPECTRUM * * * * COMMODORE 6-1 * * 

flu ft«V»i <w 
ftr 

IXVil tnVMy «W IMt ai l Uuitlin 0»»i IIM (5 95 3 T'j 1«MN* fillwi ru.jc IS.K US M P 95 JMtU Mjlir. Udkutie IKK r:!i'»i Ea>:l H«J OtU Ui AC fl?J) (395 
Usd} Hud US.GtM (745 f6!fl tllKUl All liri IsW •.(» llftll WII in* !>.» i«.y: M>»»» iiimi UlOllil rr.w ill *tl((ll< Villil«s» ICS tS.M Sunn &ir*s rr.w 
<r.il 1 MiliqM Ut<»« IS* tc.« •lis*] Cuitvl/t CWK (liM Jib e AVf UHrui* I9.fi 1795 lllMUl «9« ( / « V. ,-wl IV, I. St1 Has f 15.J5 15.50 SaUl' U]lcs ItMTKia' 173 (»M 1.1.1. VaitH la.ft (« yi A J:UI v uoi luaajiv (3'.< tijx «jlih >ur« ten f 17 JS Hi»tl I9.f4 t/9, irtita Mmi¦.i '.riViix (6J5 !S<0 P.-M. 7 liuioi CŜ  CiS A'ntbf FoilUI Artii £C<S tSSQ r.llbll Vouo:- Ulcit (7« u<e Vitro U«it(i:! Otukut (i» K.% WHO ii.u<iii IS* die 
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flu ortors dealt with ot arrival 

Please add 50p to you' total remittance to covet 
postage and packirg. State corrpuler, your ful l 
address and total payable. C inc ims or P/Os nar ie 
payable to: 
K-SOFT, Siop Penrallt, Nanhoron, Pwllheli, Gwynedd, 
LL53 fiPR. Tel : 0758-83 719. 
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Telex: 295931 UNICOM G Tel:01-4821711 

PROGRAMS 
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U.S. Gold is stocked by 

' ^ r J M W m i W ILD INGS 
WOGLVfOKTH W11SM I T U , 

R u m b e l o w s 
̶ ; n d Spectrum ShoDS * 

HUNTER 
THE OFFICIAL HOME VERSION OF 
BALLY MIDWAY'S ARCADE NIT 
• Youcorlroltheturko charged race 
car/hydro spy boat. 
• You control a deadly arsenal ol 
missiles, machine guns,oil slicks and 
smoke screens. 
f Sophisticated spy-challenging 
graphics. 

SPECTRUM 
CASSETTE 

ifacturers for 

hedu le and t rade 
e Parkway Incus! B i rm ingham B7 4L' Telex: 337268. 

THE ARCADE WINNERS 



Colin Carruthers' easy 
conversion program 
TH K I I N T R O D U C T I O N oi he Sinclair / , X 

Microdr ive system oilers many users fast 
access tn piograms and data. Programs which 
once took several minutes to load can now Ix: 
available in a n'.atter of seconds. In faci. 
anyone who has used a Microdr ive may be 
discounted f iom using ccsselte-based soft-
ware 
However, there ane very few coirmercir l 

programs available fcr the Microdrive due to 
ihc. dif f iculty in duplicating large numbers c f 
cartridges. Pew software houses seen 
prepared tc release details cn ht>\v to convert 
iheir own programs for use on Microcr ive for 
fear of escalating the piracy problem. 
Th is JS a weak argument since anyone with 

two cassette recorders and :i blank tape can 
copy any program they wish. Several hcuses 
do release details, particularly publishers cf 
serious software such us Tasman (T? sword}, 
Campbell (Mastcrl'ile) and Hisoft wi lh its 
scries of compilers and assemblers. 
Why should loading material f rom tape and 

saving cn Microdr ive can ridge present a pro-
blem? To answer that, we need to consider 
certain aspects ol the operation c f a Micro-
drive. I f you examine the diagram in Chapter 
24 of ilia standard Spectrum manual showing 
Ram allocation, you wi l l see that there are two 
areas label lee "Microdr ive Maps " and 
"Channel Informat ion" . 
Whenever any Microdrive operation is 

invoked, these I wo areas grow hy and 5<>> 
bytes respectively. The Map holds inform-
ation about the distr ibutor; of the 512 byte 
long blocks on the cartridge* while the Chan-
nel contains a 512 byte buffer along with 
details such as rile name and type BCB 

Microdr ive and Interface 1 manual, Appendix 

In operation, consecutive blocks art passed 
via tlie buller from the cartridge to memory or 
viaj wr.'d ̶ depending on w.iether we a r i 
loading or saving. The main point is hai the 
Basic piogram and variables trust be moved 
up by fi27 ̶ ie, 32 -t 595 ̶ bytes. To n a k i 
matters worse, Interface 1 appends 58 new 
bytet to ths existing System Variables area. 
Thus, the Basic program resides at an address 
which is some 685 bytes higher up in memory 
when using the Microdr ive. 
So, why does this present us with a pro-

blem? Yi'e)., blocks of niiachir.c codc which 
once loadec in lo die free space just above the 
Basic area might now overwrite par of the 
Basic program or, worse sti l l , part of the 
Mic iodr ive Map or Channel. Either way, ihe 
system is likely tc crash wi th the Microdr ive 
running, leaving JS no option but to unplug 
ihe Spectrum and risk corrupt ing the material 
stored on the cartridge. 

Programs can be divided .me three 
categories. Those wh.ch are easy to convcrt to 
Microdr ive ̶ by the virtue o f the addresses 
used, those which can be loaded ir.to a higher 
memory address and copied down :o :heir 
proper -arget address before being executed, 
and :ho>e which need to be divided into two 
smaller blocks and moved around after 
loading. 
The first category includes programs wr i -

TAPE TO 
MICRODRIVE 
ten entirely in Basic ̶ simply break into iheir 
and save auto-star: on cartr.dgc and pro-
grams that nave machine-code blocks which 
start at high addresses. Any block which :;um; 
above 25000 would normally fall into this 
category, but this Joes depend on the size of 
the Basic loader program. Program I gives 
lo.s of useful information about material 
stored on tape such at auto-star: line number 
for Basic programs along with length and start 
address of machine-code blocks. 
T o use, simply run it and playback the rele-

vant tape at noimal load volume and tone set-
tinge. For each bloek in the program you wish 
lo convert, note down al l the details or ck.mp 
the screen onto a printer 
Typical output from program 1 might look 

like-
Name : Superzap 
"ypo : Basic 
Stait : 10 
Length : 132 bytes 
Name : Screen 
̃ype : Bytes 
Siait : 16384 
Length : 6912 bytes 
Name : Superzap 
yps : Bytes 

Slai l : 32768 
Lennth : 32768 

Th is is a fairly standard format, ie, Basic 
loader, tit le screen and main code block. Type 
New and Mc i g r i i. the Basic loadc". I i m.ght 
look something like this: 
1C C.EAR 32767 
2C LOAD " " CODE: LOAD " " CODE 
3C PRINT L'SR 3500C 

It is probably best to forget the tit le screen. 
They ate designed mainly to keep people 
amused wh.le ihc mf.in code loads. Besides, 
spacc on a cartridge is (dat ively expensive. 
Edit the program to make it load the main 
code from Microdrive thus: 
10 CLEAR 32767 

20 LCAD * " m " l : "Superzapc" CCDE 
30 HHIN I USH 36000 
Note that we have had to change the name 

of rhe code block sine.* wr o inror have r.vo 
files w i lh the same name on the cartridge. 
Save this on Microdrive tc auto-run from line 
10. Now do: 
CLEAR 32767 : LOAD " " CODE 
ro oad in the main code from tape. Save t.iis 
to cartridge by typing in, for example: 

SAVE ' ;m" ;1 ; "Supczap .c " CODE 
32768 ,32768 

Reset the system hy typing Print USRO and 
t ry loading in the program from M.crodrive. 
Should there be any problems, check caiefully 
that all addresses were typed in correctly. 
\v'e need tu adopt a d i l lcreui siraiegy for 

programs w i th machine-code blocks which 
start below abou 2f000. For example, imagine 
a situatior where the main block was 900 bytes 
starting at address 24000. Clearly, this would 
overwrite the Microdrive Chancel and Di-sic 
program i f we were to load it in from Micro-
drive to this address. 
The solution is tc load the code it.10 a high 

address and use program 2 tc generate a 
maclline-code routine 10 copy it down to the 
correct place in memory. Program 2 does ihis 
by using the powerful ̶ riot to mention fast 
̶ LD I R instruction. To continue the above 
example, we would star! by loading in the 
coi_e from tape 10 foi example ̶ 30000. 
Run ?rogram 2 and enter the fol lowing 
values: 

Bloc< Slart : 3COOO 
Bloc< Lencth : 9C00 
New Address : ?40fin 
Execute Address : 24000 

'."'he execute address can be found by exam-
ining the Basic loader for that piogixm. 
Program 2 places < 14 byte copy routine at 
"start 1 length", 39000 in this case. Save this 

(continued on page 105) 
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New-the official Spectrum Upgrade! 
Turn your Spectrum into 
a Spectrum + for just £30 

Here's some exc.it ng news for 48K 
Spectrjmowners... the official 
Spectrjm Upgrade Kt. 

The £20 Kit has everything you 
n.eed b turn your Spectrum into 
the stylish new Spect'urr -r. YOU 
don't even need an understanding 
of electronics, just the ab lity to 
solder a few wires together! The 
leaflet in the kit gives clear, step by 
blep ii b l iu i l iu is. 

If you're not sure aboj t doing it 
yourself, don't worry. Sirrply return 
your 48K Spectrum to Sncteir and 
for £50 we'll upgrade it for you. 

VVhicheve- you decide on. you'll 
also receive the new 30 oage User 
Guide and Companion Casselie. 
Tlie bigger, jelter Spect rum 
keyboard 
Th? Spectrum + measures 1 2 V x 

It has a large typewriter-syle 
keyboard, with hard, moulded keys, 

You'll t nd :he new keyboard has 
a smooth, positive actior idea for 
touch-typing, word processing, 
bimulalion progrtrrib.arid extended 
programming sessions. TwoVeclrac-
table legs give a perfect typing 
position. 

There are 58 keys in all. includ-
ing 17 new keys. Programmers will 
be pleased to sec dedicated 
punctuation keys* a SDac? bar, and 
separate diift keys for graph cr, and 
extended modes. And a reset 
bu lon allows you to clear a 
program from your computer's 
memory without disconneoingthe 
pev/er supply 
The official Spectrum Upgrade 
Naturally -/our upgraded computer 
will accept all the peripherals in 
yo.ir Sinclair system-Interface 1 
Microdrives and so on, as well as all 

AT. 
Spectrum software.:"v̶ 

Jusl as important, new Spedium 
softwa'e and peripherals will be 
designed with the Spectrjm - in 
mind. So the Sinclair upg'ade adds 
stySsh ooks, new capacities... and 
new potential for the future. 
Included - Uie new Spectrum + 
User Guide and Companion 
Cassette 
The new User Gl i de 
has over 8D pages of 
information, including 
a handy BASIC dic-
tionary The Companion 
Cassef.e p'ovidesan 
interactive tour of the 
new keyboarc. and induces 
three entertaining arcade games. 

TO ORDER BY MAIL: 
When ordering the Upgrade 
Service, send off your 48K 
Spectrum to the address below, 
careful y wrapped together with 
the completed co jpcn and appro-
priate payment (Please do not 
return Ihe mains edaptor. manual 
or other ancillaries.) Your upgraded 
computer will be despatched to you 
within 10 days of receivingyoi.r order. 

When ordering the Upgrade Kit 
sirrply complete the coupon, endu-
ing the appropriate payment and 
post it to IK at the address below. 
Please allow up to 28 daysfor delivery 
BY PHONE:Accessor Bardaycard 
holders can call Gimberley 0 2 / 6 ) 
685311 fo' personal attention. 9am 
to 5pm Mane ay to Fiday. Cnly 
the Upgrade Kits can be ordered by 
phone 

P/e-.ticrjufe. Uit£ upgude uffm 
jpplia to working 4&K Spectrum 
modem in the UK ony. 

Inverse 
Trueviceo video Graphics rflit Caps lock 

Delete 

Extended 
mode 

Caps shift 

Semicolon 

B-eak 

Space bar 

Full r>top 

liveried comna Cursor controls Comma 

^ o : Sinclair P.escarch Limited, Upgrade Dept., Stanhope Road, Camberley, 
Surriy, CU15 3PS. 
All p ices inciide VAI. post and p; eking, Lser Guide and Companion Cassette. 

Please senc metheSpertnim 4-Upgrade Kit I endow* payment nf 
OR' 
Please upgrade my <!8KSpectrum for rne. I enclcse my computer togsther 
with psyimnt of £60. 

i endosea cheque/postal order 
payable .0 Sinclair Research Limited far £ 
OR 
Please charge my Access-Bardaycard no. 

Signature 

Narre: Mr/Mrs/Ms. 

Address 

PL5ASF PRINT 

VOC 5 C 2 

Sinclai' Research Limited, 
Upgrade Department 
Stanhope Ro^d, CambedGy, 
Surrey, GU153PS. 

Professional full-size keyboard 
- includes 17 extra keys. 
Responsive typewriter-style action. 
Accepts all current Spectrum 
software a rd periphe'als 
Complete v/ith 80-page 
, User Guice and Companion 
Cassette. 



(continued from page 103) 
lo cartridge wi-h something lik.-

SAVE * "m" ;1 ; "F i le Name" CODE 
30000,9014. 

Note that the length has been extended by 
M to save both the co le and the copy routine. 
Change the Basic loader to load in the 
rr.achine-code from Microdr ive, and the ex-
ecute address ̶ Print USR l.nnnn ̶ to be the 
start of the copy routine. Save: thin auto-run on 
Microdr ive, reset the system ar.d try it out. 
But what about machine-code blocks which 

are too large tore-locate usir.g the above tech-
nique? For example, say we had a block which 
was 41535 bytes long slatting f i om location 
24000. This block fi l ls the memory from the 
tcp right down to add-ess 2430C.. and does no: 
leave space for any Microdr ive operations. 
What we need to do here is spli: the block 

i u o twe, load the h i *h address part into its 
proper location, load the low address part into 
the display file and then use the ccpy routine 
provided by program 2 lo move the low block 
up to its correct address after all Microdrive 
uj jeiaio. is ate over. To continue the above ex-
ample, first type: 

CLEAR 23993 : LOAD " " CODE 
Copy the bottom 1000 bytes into the cisplay 

file using a short program such as: 
10 For x = 0 TO 939 
20 POKE 1G30G -+- x, PEE< (24000 + x) 
30 NEXT x 
and save this block to a temporary file on tape 
wi th 

SAVE " t emp " CODE 16386.1300 
>Jo\v dc a Clcer 24999 to make spacc for the 

Microdr ive system and save the top part to 
Microdrive cartridge wi th 
SAVE 4 'm";1; 'H igh" CODE 25000,40535 
Reset the system, load in program 2 and 

then the temp codc file f'Olv. tape back into 
the display file. Start program 2 ̶ oy typing 
Go to 1C, not Run which would clear the 
display file ̶ and enter the following values: 

Block Starl : 16386 
BIOCK L e n g t n : 1000 
N e w A d d r e s s : 2 ^000 
Executc Address : 2^000 

Save this to Microdr ive using 
SAVE , Mm " ; 1 ; " Low ' CODE 16386,10V 

noting once again that the length must be in-
creased by 14 to include the copy rcu t i ie . 

Finally, al cr rhe Basic loader so :hat it loads 
in " H i g h ' and " L o w " from Microdr ive 
before doing a 

3RINT USR 17386 
Save this on the same cartridge, -eset the 

system and take s deep breath before t ry ing it 
out. 
One word o f warning. In all cases, think 

carefully where the stack is ̶ i f this is over-
writ ten by anything a system crash is certain. 
The position of the stack is controlled by the 
Clear statement so many problems like this 
can be avoided. 
W i t h the help of the ideas presented in this 

article, it is possible :o convert most programs 
to load from Microdr ive. The time spent 
wait ing foi programs to load becomes negligi-
ble which means :hat the Spectrum owner can 
spend more time playing games and less t ime 
sitting around w i th nothing to do. 
It is probably a good idea to have a menu 

program on each cartridge called " r u n " which 
lists the programs available. Program 3 gives 
t n example of the or.e I use, and reduces pro-
gram loading to three key presses ̶ Run, 
Enter and n where r. is the selected program. 

Pro a ram 1. 3 5 DATA 1 , 1 , 0 115 I F PEEK U9R " b " - 0 THEN GO T 
4 0 DATA 2 1 6 O 110 

i REM * * * » # + • # * # • # * • # « # * • • • 4 5 DATA 11 1 1 7 I F 1 - 0 THEN PR INT i PR INT " 
• 2 REM * • 5 0 1>A1A 2W1 1 a o * L o a d i n g E r r o r " » 6 0 TO 150 
3 REM • P r o g r a m 1 * 5 5 BORDER 0 : PAPER 01 INK 7s C 1 2 0 PR INT * PR INT " N a o e » " < « F 
4 REM + • LS i PR INT " H e a d e r V e r s i o n 2 . 0 " OR x -USR " a " * l TO USR " b " * 2 i P R I 
S new » 1 < c . d * r * 6 0 RESTORE : FOR X -U8R " 1 " TO N r L * K * PfcEK x ¦ i NEXT x i PR INT i 
6 REM • « USR M n " + 2 j READ a i POKE x , a i NEX PR INT ' T y p e i " ¦ t * ( = » E E K USR " a " 
7 REM * C o l i n C a r r u t h a r a • T x • 1 ) 
Q REM * M 7 0 rOKC USR M 1 w-«-3,PEEK 2367S» 123 LET b -USR " b * 
9 REM * * • » » « + * # # * * * • • • * • * ' * » + * * * * POKE USR " 1 " • 6 , P E E K 2 3 6 7 6 1 3 0 PR INT " S t a r t i " ¦ P E E K < b + 5 } + 

i e DATA 5 5 8 0 D IM t * ( 4 , 5 ) I FOR x - 1 TO 4 i 2 5 6 • PEEK ( b + 6 ) 
IK DATA. 6 2 , 0 READ t * ( x > « NCXT x 140 PR INT " L a n g L t i * " j P E E K < b + 3 > f 
2 0 DATA 2 2 1 , 3 3 , 0 , 0 9 0 DATA " B a s i c " , " D a t a " , " D a t a " , 256«PEEK < b + 4 > ¦ " b y t a s " 
2 3 DATA 1 7 , 1 7 , 0 " B y t e s ' 1 5 0 POKE 2 3 6 9 2 , 2 5 3 « POKE USR ' b 
30 DATA 2 0 5 , 8 6 . 5 110 LET 1 - U 6 R USR " 1 " M , 0 i SO TO 110 

Program 2. n g t h 
1 5 0 INPUT " N ew A d d r e s s : " ; d e 
2 REM * » S t 
3 REM * P r o g r a m 2 » 6 0 INPUT " E x e c u t e A d d r e s s * " ; e x 
4 REM * » 10€J LET c o d e - s i a r t + l e n g t h 
5 REM * - B l o c k C o o y a 1 1 0 LET x « 0 
6 REM * a 1 2 0 READ v 
7 REM * D u l i n Car r u L i t e r a » 123 I h v - 9 9 9 THEN STOP 
e REM * a 1 3 0 POKE c o d e + x , v 
9 REM * * » * * * * * * * # * a * * * * * * » - a a - a 1 4 0 LET x » x * l 

t e DZr f̃N 1 < x > ̃ x - 2 3 & * l N T 1 5 0 tiU I U 1 2 0 
6 ) 2 0 0 DATA 3 3 , F N 1 ( s t a r t ) , F N h ( s t 

2 0 DEF FN h <x > =»INT ( x / 2 5 6 ) a r t ) , 1 , F N 1 ( l e n g t h ) , F N h ( l e n g t h ) 
3 0 I ^ rHJT " D l o c f c S t a r L a " j » L , 1 F N 1 ( d a s t ) , F N h ( d e s t ) , 2 3 7 , 1 7 

art o , 1 9 5 , F N 1 ( e x ) , F N h ( « x ) 
4 0 INPUT " B l o c k L e n g t h i l j l e 2 1 0 DATA 9 9 9 

Program 3. 60 PRINT "3 - Jet Set Willy" 
480 PRINT 

1 490 PRINT CHR* <16);CHR$ (6);"0 
2 REM * *• - Quit" 
3 REM * Program 3 * 500 IF INKEY$="1" THEN CLS s PR 
4 REM * * INT AT 10,9;"Fighter Pilot": LOA 
5 REM * - Typical ran File * D *"m";1;"Fighter.c"CODE 30000: 
6 REM * RANDOMIZE USR 63792 
7 REM * Colin Carruthers * 310 IF INKEY*="2" 1HLN CLEAR 30 
8 REM * * 000: PRINT AT 10,10;"Manic Miner 
9 REM *********************** "= LOAD *"m";1;"Manic.c"CODE i P 
10 BDRDER 0: PAPER 0: INK 7: C RINT USR 33792 

LS 520 IF INKEY*="3" THEN CLEAR 30 
20 PRINT CHR* (16>;CHR$ (6); "C 000: LOAD *"ni"; 1; "Jetset. c"CODE 

C: Vol 07 22—Mar—84" : CLEAR 25000: PRINT USR 33792 
30 PRINT i PRINT 980 IF INKEY$—"0" THEN GO TO 10 
40 PRINT "1 - Fighter Pilot- 000 
50 PRINT "2 - Manic Miner" 990 RO TO 500 • 
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The Complete 

Machine 
Code Tutor 

S K E C I K U M 4 8 K C O M M O D O R E 6 4 • B BC M O D S . B • 32K A T A R I 

g B M B M P 

w ̃ § 

fid 

Trust New Gcncraton to strp the mystery away 
from Machinc Coco Nr>w i v Ovmp'oro M»rl»'i\& 
Code Tu;cr makes leaning «atl inc <oiJc ;impe so 
there'sneve been ;i bc.tcr time :o discover the rcaly 
^rcat benefits >1 m;<hi.->: cotc programmirg JM 
what the press says: 

A cofcxir fcl, clcar. interactive computc 
tciching packagc - eta best I've co-ie across in ary field. 
Jar Watte r jor -

Popu la r C o m p u t i n g Week l y 

Ths pai' of tapes forms a worthy addition to the' 
[rang*. giving a thorough expos t on from the most eemeitao 
evcl of michlre cose piogramiplng on the BBC Mlco 

Which M i c o & Software R«vic»/ 

SKC 
M I N I FLOPPY DISK 

® PERFECTION ASSURED 
FLOPPY DISK MEET ANSI, DIN, 
ECMA, IBM, JIS AND SHLGART 
SPCCiriCATIONS. 

E V E R Y D I S K I S C E R T I F I E D 

A N D G U A R A N T E E D T O B E 

1 0 0 % E R R O R F R E E . 

A L L T H E S E P R I C E S I N C L U D E V A T . 

LOW PRICE -
HIGH QUALITY 
BOXES OF 10 DISKS 

40 TRACK 
S/S SiD £12.00 
S/S D;D £12.60 
D/S D'D £14.80 
80 TRACK 
S/S D;D £14.70 
D/S D'D £18.40 

A D D £1 P OS T A N D P A C K I N G 

ALSO C O M P U T E R CASSETTES 
BOXES OF 10C 

010 £26.50 
C15 £27.50 
C20 £28.75 

A D D £ 3 . 5 0 C A R R I A G E 

m 
P.V. TUBES 
Depl. D 
104 ABBEY STREET, ACCRINGTON, LANCS BB5 1EE 
Tel: (0215) 36521. (0254) 32611 
Telex: 635562 Griflin G lor PV 

Phone In Acccss/Visa card no. (or some day Ulspolch 

NOW 

JPP 
- < r AT 

The best rmchlre code tixor and no serous 
Sp«:trun prcgranmer should leirn machne code without :t 

Crash 

3y far the best attempt come: from New Generation 
Software who ha: recently Issued itsComp ci? Machinc Coce Tttor for 
the BBC and the Spcctrum. 

Popular Computing Weekly 

New Generation have jot aver) nice product -ere. It's 
wall tltougln out. easy to use. aesihiucaly pleasinj. and (.is 
far as I :ouio ten, bug-free ard :ras^-pro3r' 
. , . "0\crall chen an excelc-nt dca. well executed 

Computing Today 

Sipplkd wi:h full notes, this packag- leachcsmachine codethe way 
it should be i.iug ii -it yojr own pice and aauallj (< v i i (IK 
uucrococnpucr. IOC I'om \ book Y:>u learn programsmg TK-
professional //ay. plus a few cricks of the? trade. Available from all good 
computer stores »t C14 95 

Mew Generation products ire soW according to their terms of trade wid cood*tooi of siJc. 

FREEPOST , Ra t h B A 2 4 TD . T « l : 0225 316924 

W»aK <1 Nfi» {trareion $ot-rc 
rm i.aUjv H»r rsu- kxtf t o i v w i w i 
jv) W|rf tyvilKi ci 

T H U G B R M G G I 

ismzijgBB < 

SiMVLAT'Crt&W^ 

S U S t M S S 

PflOG&AMS 

u f i u r t e * ^ 

M / c C 0 M P t U & 

BPttcxnoW-

{20-I'jphjppi/CA 

r YO.J JFLU rnoM THIS LEEUE 

u i«r«3 9" >6' uo lor f roe. data is 
Oiro:ec$ AVEC :RY. ARPS FR5A 

tttdERNA FH/. BA 

K&-
iS'OO 

TAP£HIB£W\ 

SO?. 
twcu/o/fG 

The first true software Horary lo to sel up in the 
world̶tnd s:ill trie largest • Unrivalled laie 
stoct. asyou'd expect romour lead star • Run 
onrnoou micro witn t3 million bytoi or crogriimand 
daiaon Winer eslcr I aided ay 3ix loss abl* but 
monfriendlymere human*. • Oficn hnilated 
{sometimes a most to t ie letter̶flaitfiry indeed! ¦ 
Out neve " e qua l l e d • Fi i%jnOI». ho u fu l t c i v un — 

;it the and o' a phone If needed • Frw membership 
oiour Discounl Club: poinds off peripherali anc top-
oMhe<han tap-is • Aiy lead in] problems (rare!) 
RI lom»t'C?lly crcdltad • Shop raw CFIF.n ;noxl lo 
Post Cfficei for -enui and discou'n: sales of -ape: and 
p<riph-jroli • Brcneht6 tnroughout Ihe world 
• No -ompllcaied achomos. no coiimiiment to 
quantiiy BNev» taoes arrivlno all he t me •Prlolod. 
JiljStrited mao^ine 'Compu-erchat" packs in n oro 
than any mjre f/pec nowslettsr • K^eneat-a-.er 
ratos • ACCESS holders csn join by telephone on 
0730 84273? • NC RIVAL can o'fer all thb.... 

To : SOFTWAFE L IBRARY, Farnham Road, West Li3S, Hants GU3c 6JU. 

N A M E Mach ine 

'ADDFESS 

Special of fnr f rnm tNe l«sue: LIFE MEMBERSH P £5 
{narmaly £3.50). Cversj^is Europe only; E8, or 
joi i local branch in W. Germany, France, Holland. 
Bdgli in. Scandirtavi), Sculh Africa, Ireland̶S3nd 
Int Roply Oinpnn an-f we'll lo-war J yoir enquiry. 

YC 
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I : 

N2WSMCNGI-R is a menu-driven program lor 
the ZX-81 J5K ti> show a text in giant letters. 
The mp.ni l'as nin? oprinns: 
• Character size 8 fcy £. 
• Character size 16 by 16. 
• Character size 16 by 24. 
• User-defined graphics. 
• Fill character. 
• Speed. 
• Input text. 
• Top line number. 
• Save. 
The almost entirely Basic program uses a 

machine-code rouiinc hold in line 0. The 
machine code is only 176 bytes luti&. The .ext 
may contain unshifted characters, inverse ̶ 
shifted ̶ function ̶ and graphics. 

The function characters plus toe shifted 
Character I I represent the lower esse charac-
ters. The sh.fied cluu<-cteis A, S, 10, F , G . W , 
E. R, T , Y , 2, 3 £.nd 4 i re reserved for user 
defined graphics ̶ UDGs. You can define 
eg., the character " ! " and its inverse, which 
do not belong to :he standard character set. 
When you c o i n like ihc lowci ease chararici 

set, you are also able to alter his. 
In total you have 26 •» 13 UDG's . You 

̃an'r alter the "sh i f ted" character Q because 
this character is used in string input. When 
you are not farril iar wi th UDG ' s , read the 
article in Your Computer Apr i l 1984. 
The data of the standard ZX-S1 character 

set bcci i i II the Roui ur address SIEOO (7630 
dec.) and end at address S1FFF (8191 dec.) 
On.y the data o f the chtracters w i th code 0-53 
are in the Rom. 
The da:a o f the l . 'DGs begin at address 

36760; it starts wi th the data of t.ic "sh i f ted" 
character ^ ̶ code 192. Then the d.ita of the 
" f unc t i on ' characters w i lh code 193-215, 
followed by the "shi f ted" characters wi th 
code 216-229. The dcta o f the " func t i on " 
choroc.ers M , B and T w i th code 61 (-6 ere 
placed after the "sh i f ted" characters. 
You have the option to alter the fi l l 

character of the giar.t letter, the speed and the 
top line number. 'Hie ( i l l character car. be a 
"uush i f t cd" character, a inverse ̶ or a 

graphic. Address 16690 holds the coce. 
^EEK(16751).2-1 

gives you the speed on a scale C-9; 0 is fast, 9 
is slow. 5 is the most "readable" speed. The 
top line number can vaiv for option I frotu 
1-17; for option 2 f rom 1-9 and for option 3 
ihe lop line number wi l l be 1. The pog iu in 
checks f:ir invalid values. 
There are different ways to save text. First 

you can run the program ar.d enter your text 
in option 7: 

'"TEXT" N/LZ3 
holds your text. Returning to op:ion 7 and 
typ.itm new text the o.d text is rubbed out. To 
prevent the loss of the old string variable ZS, 
you have to break out during input mode by 

(continued jn nevt page) 

Hexdumo. 

16514-: 0 0 0 0 0 0 0 0 0 0 0 0 0 3 1 3 0 zz 0 1 6 8 0 2 : 0 0 0 4 0 4 0 4 0 4 3 8 0 0 2 0 1 0 4 
1 6 5 2 2 : 3 F 3 D 2 1 8 f l 4 0 2 2 1 5 4 0 ̶ 4 3 1 1 6 8 1 0 : 2 4 3 3 2 4 2 2 2 2 G O G 0 0 0 ̶ 1 9 6 
1 6 5 3 0 : C D 1 C 1 1 2 3 4 E 2 3 4 5 2 3 — 5 0 3 1 6 8 1 3 : 3 E 4 2 4 2 3 E 0 2 0 2 O 0 0 0 _ 2 6 0 
1 6 5 3 8 : C 5 5 5 CD BBtt 2 2 C E 1 C 1 — 1 2 3 2 1 5 8 2 6 : 4 9 4 9 4 9 4 9 3 6 0 0 0 0 0 0 — 3 4 6 
1 6 5 4 6 : C'0O5E57EFE40230fl 1 1 1 2 1 6 8 3 4 : 3 C 4 2 7 0 4 0 3 C C O 0 0 0 0 ̶ 3 7 4 
1 5 5 5 4 : F E 4 1 2 6 0 6 F E 4 2 2 3 0 2 = 

T 2 7 1 6 5 4 2 : 3 C 0 2 3 E 4 2 3 E e 0 0 0 0 0 — ebb' 
1 6 5 5 2 : 1 3 0 3 0 6 H 6 S 0 3 2 2 1 4 0 - 4 7 4 1 6 8 5 0 : 3 C 4 O 3 C O 2 3 C iZ O S O 0 2 — 2 4 8 
1 6 5 7 0 : C B B F 0 6 0 3 1 6 0 0 5 F 2 1 — 5 5 8 1 5 8 5 8 : 0 2 3 E 4 2 4 2 3 E C 0 0 0 0 0 — 2 5 8 
1 6 5 7 6 : 0 O 0 0 1 9 1 0 F D 3 f l 2 i 4 O — 4 4 9 1 6 8 6 6 : 3 E 0 4 0 3 1 0 3 E 0 0 0 0 0 0 = 1 5 2 
1 6 5 8 6 : F E C 0 3 8 0 5 1 1 7 8 3 F 1 3 — 

7 3 1 1 6 3 7 4 : 2 2 1 4 0 8 1 4 2 2 0 0 0 O 0 0 = 1 1 6 
1 6 5 9 4 : 0 3 1 1 0 0 IE 19CC-EH40 = 5 7 8 1 5 8 6 2 : 3 E 2 0 2 0 2 0 2 3 £ 0 0 O 4 0 = 2 5 4 
1 6 6 0 2 : E 1 2 3 C 1 C D 2 0 B A 7 3 F E = 1 0 5 3 1 5 8 9 0 : 4 0 7 0 4 2 4 2 4 2 0 0 0 0 0 E = 4 3 0 
1 5 6 1 0 : 0 0 2 3 f i 7 G 5 0 E 0 0 1 3 B O 4 2 6 1 6 8 9 3 : 1 0 7 O 1 O 1 0 1 0 0 0 0 0 0 0 = 183 1 5 6 1 6 : E511tii£4V3L> 5 0 1 0 3 0 O - 6 6 2 1 6 9 0 5 : 3 E 4 2 4 2 3 E 0 2 3 O 0 0 0 0 = 3 1 8 
1 6 6 2 6 : E D B 0 3 H 2 1 4 0 C B 7 F 2 3 z: 9 3 8 1 5 9 1 4 : 3 C 4 2 4 2 4 2 3 0 0 0 0 0 2 0 - 3 5 0 
1 5 6 3 4 • tt Ft": F; 7 7 £ 0 0 R 1 1 8 2 40 590 lc.-922 : 2 0 2 0 2 0 2 0 1 0 0 0 8 0 0 0 — 156 
1 5 6 4 2 : 0 6 0 3 1 R 2 F 1 2 1 3 l O F f l — 3 9 0 1 5 9 3 0 : 2 2 2 2 1 2 0 0 0 4 1 8 6 0 0 0 — 126 
1 5 6 5 8 : 0 E 0 6 0 5 O 8 C 5 O 6 O 1 2 P - 2 8 2 1 6 9 3 3 : 2 2 2 2 2 2 2 2 1 5 0 O 0 0 0 0 = 1 5 6 
1 5 6 5 6 : O C 4 0 1 1 2 2 0 O E D 5 2 1 1 — 4 6 3 1 5 9 4 6 : 3 C 2 2 2 2 2 2 2 2 0 O © 00 O = 136 
1 5 6 6 6 : 2 1 0 0 1 9 1 0 F A C 1 2 2 7 B — 6 7 4 1 6 9 5 4 : 2 2 2 2 2 2 1 - 0 5 O O S O O O = 2 5 c 
1 5 6 7 4 : 4011210019DilfiC'B - 5 7 7 1 6 9 6 2 : 0 0 0 0 0 0 0 0 0 3 0 00 0 E 0 = 2 2 4 
1 5 6 8 2 : 7 F 1 7 1 2 1 3 D 5 2 3 0 3 3 E — 5 0 5 1 5 9 7 0 : E 0 0 0 0 0 0 0 O 3 0 0 F 0 F 0 = 7 3 4 
1 5 6 9 0 : 8 0 7 7 1 3 E D D 1 C 5 0 6 0 1 - 9 1 3 1 5 9 7 3 : F 0 7 E 7 E 7 E 7 E 0 O 0 5 0 5 - 7 5 4 
1 5 6 9 8 : C 5 2 fl 3 44£5 0 B 4 5 2 O F 9 = 9 0 3 1 6 9 S B : 0 5 C 5 0 5 0 5 0 5 0 5 0 5 0 5 = 4 3 
1 5 7 0 6 : C D 5 6 4 1 C D 6 D 4 1 C 1 1 0 = 9 4 4 1 6 9 9 4 : 0 5 0 5 0 5 0 5 0 5 8 5 0 0 0 0 = 3 3 
1 5 7 1 4 : E F C 1 0 D 1 1 S 2 4 0 D 5 2 0 — 9 0 1 1 7 O 0 2 : 0 0 0 0 0 0 0 0 0 0 E 0 0 0 0 0 - 22-4 
lb : 6yDlt:lC9£fl7B4023 — 1 0 8 4 1 A* 10: 0 & t ' b 0 5 0 5 0 5 0 5 0 5 0 5 = 40 
1 5 7 3 0 : 2 3 3 E 0 8 5 4 5 D 2 3 0 1 1 F - 34.9 1 7 0 1 3 : 0 5 0 5 0 5 0 5 0 5 0 5 O 0 1 0 = 4 6 
1 6 7 3 8 : 80EDB0?F.7CV33?33D - ?:QQ 1 7 0 P B - •] 0 1 tf •] iT-iTii?, I G G G 3 5 0 5 — 74 
1 6 7 4 5 : C 8 1 8 F 0 2 1 H 0 S C 2 B 7 C - F: 1 7 0 3 4 : 0 5 0 5 0 5 0 5 0 5 0 5 3 0 2 4 = 6 5 
1 5 7 5 4 : B 5 2 0 F B C 9 0 5 0 5 0 0 2 4 7 1 1 1 7 0 4 2 : 0 0 2 4 2 4 2 4 0 4 3 8 3 5 0 5 1 7 8 
15 762• 2 4 0 0 0 0 0 0 0 S 0 0 0 0 0 0 3 6 1 7 0 5 O . 0 5 G 5 0 5 0 5 0 5 0 5 0 5 0 5 40 
1 5 7 7 3 : 3 E 4 0 4 O 4 0 3 E 0 0 0 0 0 O = 3 1 5 1 7 0 5 3 : 0 5 0 5 0 5 0 5 O 5 0 5 3 0 1 0 4 5 
1 5 7 7 5 : 7 0 4 2 4 2 7 0 4 0 4 0 0 5 0 5 = 5 1 8 1 7 0 6 5 : 7 I : 1 0 1 0 1 0 0 E 0 0 3 0 4 0 = 2 5 0 
15785= : 0 5 0 5 O 5 0 5 0 5 0 5 © O S 8 — 3 8 1 7 0 7 4 : 4 3 7 0 4 2 4 2 7 0 0 0 3 0 0 0 4 4 4 
1 5 7 9 4 : S O S S 0 8 0 8 0 5 0 0 0 0 0 4 — 3 6 1 7 0 3 2 : 7 6 4 9 4 9 4 9 4 9 0 0 3 5 0 5 — 4 2 0 
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'continued from previous page) 

rubbing out ihc first quote and then press 
"shi f ted" A N/L . Then ycu type: 

LET AS = Z$N/L 
and the old text is saved in the variables area. 
Vou return to the Basic p iogiam bv typing: 

GOTO 0 N/L 
Do not use the command Run because this 
lommcnd wi l l also clear :he variables area, 
and that is what you don't want! 
Second, you can break uui during input 

mode to enter different suing variables. You 
:an us; the string variables A$-XS anc sub-
scripted string variables w i th no limitations. 

You can rub out the quotes 
Do not use YS and Z$ because the program 

uses these string variables. Ycu can type eg.: 
_ET A $ = 'TEXT ' N/L. LE" BS = "TE"XT" * 
M/L. D M A$(10,"0) M/L, LET A$(1) ̶ " TEXT " 

N/_ 
You return to the menu bv typing: 

- GOTOON . ' L 
When you return to option 7, you ca.i rub 

out the- quotes and type eg.: 
AS 4- B$ N'L 

strings which you have entered before. Z$ 
holds then 

AS + BS 
Vou can also type: Text, jump over the quote 
and type: 

+ AS N/L 
Z holds then 

" TEXT " f AS 
When you want to save on tape the string 

variables or your "JDGs, option 9 gives VOL 

the opportunity. After typing: ? N / L du. ing 
menu mode, the p.og.an: w t i l s for pressing i. 
key. It gives you the t i rre to set up the tape 
recorder. 
When you want to break out the machine 

code routine dut i j jg opium 1-3, just ptuss < 
key a while. It is acvisable not to use the 
"break" key because :hen you also break out 
the Basic program Then it is a habit to type 
Run N /L , bat then you w i l l clear the variables 

Hexloader. 
00 RE!1 HEX -OHDEP 

P R X N T " S T . 1 R R R : D C R - E 5 P -

i l C *NF>L>R R 

1 nv PRINT Fir-: IS." RC'CRESS" 
loe- INPLT F 

c-0£ N :« rr- F , - T F C " 

ISO 
»RINT̃N;" - , 

17G IN-L'T RE 
ISC. PRINT A.s " = • ; IN-UV fOI 
2i?e- PRI?:T TC.T 
210 LET z - c 

FOR K =1 TO uE . As rTEP £ 
£30 •-CT c - E A S ( I . ) • 

:•= R s t K + i i - s e 
240 1 T = T - » - . 

250 POKE K-»Z7C 
I 6 C - L E T 2 - Z - l 
270 NEXT t 
2 * e I F T G T A " T HEN GO T } 

PRINT "E^ROR - P-E^SE 
RGRIN" ' 
300 GG 70 153 
3 iO NEXT :: 

atca. Use always the cuinuiand Goto 0 , and 
you w i l l get the menu again w i th the variables 
sti l l present. 
Before you can enter the machine cod.', you 

have to make a line w i th a Rem containing at 
least 576 DV ICS . To :reate :his Rem fast enter 
line 1 wi th a Rem containing 91 dots. Check 
the number wi th 

PEEK(16511) + PEEK(16512) X256 
The number must be 93: 

REM+ 91 dots -H N/L 
Then is ing the F.dit alter the line number so 
that you become 6 lines with 91 dots. Then 
type: 
POKE 16514 118 N.'L 
POKE 16515 118 N.L 
POKE 16510 0 N/L 
POKE 16511 66 N/L 
anc you have crested line 0 with a Rem 
containing 567 bytes. 

PEE'K(I65I4 + 576) 
must be 1 US, check :his! Tner. enter the Basic 
program Itex.oad. The startaddrcss is 165'4, 
the endacdress 17089. Save he program on 
tape after entering the hexadecimal numbers. 
T l i sn c iuci : 
LET Z$ = "TEXT" M/L, LET L=USR 13524 

N/L 
anc. the program should run. Pressing a key a 
while wil l br ing you tack to Basic. When the 
program doesn't work, clicck the dddie&ses 
16514-17089. • 

Basic program. 
iBREM + * •> - * - « •» i. * - * - - • - -
5 REM - (C) ^PPMS Z3JM 
i REM * NEwSKONSEP ? 
i REM 

9.7) SLOW 
33 PPINT ' MENU". . , , 
A ? P R I N T ' B V L L * R R T I T E R jlZZ c <t 

PRINT C.HfiRftrTER SIZE :5> 
6 3 ' P R I N T ' B R H F L B F L — F P 3 X I E . O • 

24." , , 
72 PRINT K USER DEFINED 3FPPH 

IC" , , 
83 PRINT -5 FILL OHFRACTER" 
y-j Hr IN I 'E -'KfciU" - , . 

103 PP INT E XWPUT.TBXT-, , 
113 PRINT ' g TOP LINE NUMBER,. 

4320 INPUT - f 
i lCC Ir V J - " HEN RETURN 
4140 IF Y»e"'NK£Y*" <">P VCj- 'Cr" O 
P Y5 = " . W "MEN GOTO i ! 6C 
c.250 IF .5 AT THEN GOTO 4iG0 
4160 Ci.5 
1.370 LET -sC 
A1CO IF V i s ZNr=r̶. OP " . a SP I O 
» V £ n PNC- "r"iE* Lẽ 5=166*6 
1150 LET 3==riE22i-G0DE Y9-3 

[NC'.iT P FOR r" ELAC-

4 £ 3 > R R I N T ' E S F T V E " 

133 PRINT HT 3 ; ' flNt«sBQHS2E 
143 DIM Y5(1 ' 
153 INPUT V I 
163 IF V J ' • 3 ' 
ro 130 

OP YJ "9 T-t=ts GO 

42C3 PRIN 
. THE" 

1210 PRINT 
PACE:ft OOT" 
:2£0 PR i t r 
ZHPUT 3 AT" 
•isao PRINT 
INE UlLL , 
42-0 PRINT 
5 L INE . " , , 

FOR TC O 
4260 - f t INT I ; I 

"0 '.EX" I 
42S3 PRINT 

cOR : -C TC 7 
i3CO "RI!;T I f ! 
1010 . . H r 

£!-iP̃ < STRING FOP ft 6 
J L M A R K THE P_ftCE. 
"ME BEGINNING OF P. L 

5-L-CE 5 5=flCES IN ̃H 

C053 CIM Y5 (1 
6063 INPUT YS 

IF V4-" THSM PETyfilv; 
6033 IF Y§<"(2' OP y5 > "9 " THJt. GC 
=053 FGKS 137S1,.VHL Va+ l>-2 
6103 RETURN 
- O i l PRINT "YOU. CRN Et-TER .OUP T 
EXT. 25 15' , i 
7023 PRINT "USED TO STORE 'HE IN 
P U T . v c u c o n " , , 
"•333 PRINT "INPU" CHRRRC-ER3 IM'.' 
"C13 PRINT "GRRPtilCS - / "SHIFTED 

- rND" . . . 
'05? PRINT "• F UMCT ^ " " -.THE " 
"F'JMCTICft" " " . , 

PRIMT 'CHARACTERS =fPRESENT 
'"HE LOWER" i , 

TOTS FR I 'IT 'C PZZ CHftRPCTiRo . c > JC 
PT23M THE " . . . 
7083 =RI»tT 5H TFTEC'"" <E . H RE 
RRESCrT -OUIR . , . 

CP TUT 1 CP5F '<>. TH5 " "SHIFTED 
7103*" PRINT " $ . J, E . R , " . Y 2 ,2 

173 CLS .10=0 "OR JsT TC 0 STEP - 1 ANO 4. ftPE" , 
1.83 IF v $a ' 9 " THEN OCTO 903C 4010 INPUT 5 7113 PRINT " •JEED FOR -DG.3EE OPT 

•3C0UC 5*1SCC -t-o-u r - j=T .- = "C- THEN f^PIlX _UI-i 4 . ' , , 
aoo CLS 7 7123 =RIIIT 
213 GOTO 20 4jEO I - v - 7 ^nr Y== "C -HEN SOTO 3T05" 
1303 POKE 1S6*? . i 7133 JF INKEVS ="" -HEK GOTO 7130 • iVI a POKF 166 7S 5-3 -.560 I " \ 3 T H E I I L R T " - T - 2 - - J 
10 £0 POr'E 16702, c iOTO 1= •5= THE'-; LET 3 = B ?153 POKE 1541o,2 
1333 LET L=USR '] cSSl 408O I - V 3 = " THEM LET ,1= . "153 RRIt:T *T 2'i . 0 "QK9SB53S 
1343 RETURN 4330 IF .3 V S AND v ; " ' . " THEN 7173 INPUT 15 
£303 POKE 16697.1 GOTO 4300 7153 RETURN POKt .r-6 - .c r a - j o -K IN : i. 3003 PRINT • •rcu CRN ChOOSE 7HE P 
£323 IF PEEK 155ES >? THEN POKE 1 44IO N£X- ' „HCE OF ~ IE* 
c 555 9 >420 POKE E̶  Z 3013 =AII-T ON THE f.CREErt. 
3033 POKE 15702.15 1420 PRINT FOR OPTION ' * > -£01 -3 LET L -U£r i i i O ' 1 c s i u r I T N I T O P C ^ H J 
1053 RETURN 44=0 RETURN ARY 1 -17 ' 

PC*' £ 166.97 , 2 5000 -R IN" 0 . CAM FIwL THE Gift 3000 PRItJT • FCR OPTfOt: £ THE TOP 
0013 PGf'E _66T5,y = rjT LE_7£R- , . L Onti ' , , 
0023 PC-£ .66=5 i 5610 - A l t " ;T-V4 F ChARA.OTEP C- 2C--.2- P P I R ; ~ • •ijppv 1 - 9 . FOR 3PTI0! 
5:03? PC-E 16722,24 .'OUR HOISE. " . . 3 THE ' O P ' . . 
004-3 LE_ L=USP 16524 5G£G -RIscT "Hg F=Z S E ' I T ̃ I ' : - i A 3053 PPINT ' •..INS uii_L SE i .THE 
3053 RETURN AAITE- " E "EE1 16590- " . P.E.ZMT TOP", t 

-C'33 PRINT 'YOU CAM DEFINE ^C'.R 5000 ̃ Hr E!J.PT 5TP.ir;G IL 3063 =RINT - INE NLMBEP: PEEK 1 
OW N G R F T F N L C . 

^•013 PRINT 'FC: L'DG APE 'HS " 5H 
PRINT 'C'HSlRftCTEFS S ^ . r . C-

. r P , ~ V 

-333 PRINT '2 5 RNiE> 4- P.'.'^IRELI. 
o u : A N " A L S O • , . 
<043 PRINT K_̃CP HE LC iffP C'l-E 
IH-.PHL̃EK5 . 

ciHP.Nt ' -z'<zr J< h k i THE "F 
UtiCTIGtJ '" CHH -
-063 PRINT RP0TER3 PLUc " SHIFT 
ED"" H.-HF' 
'-37Z pr-1-IT •£• !-•- SRR inc ~E 
TJR-i v'C- TO' 
•iO;?? PRINT "T-5 

i-a; 

_ NOT 
3GC0 PRINT HE CHARACTER." 
5050 -Rli-iT £ l . e 

T H . I i 

5e?0 IMP.- f 
5G3G IF \%= "HE:: RETURN 

IF 3> - AND Y f ' l OR YS-
"fe T'-EH OOTO E07C-

- . LC'i-s 5 
5310 P£Tl.!»N 
500© PRIST -"CL Cfili ALTER THE ^ 
EEL.THE" . . 

c r z c : c-t̂  - ;• 
CfiLE 0 -9 ' , PEEr l o o t 3 - : • 

PRINT. "HE EHPT^ 5TP. ING 
L NOT ^L̃EP' 
0330 PRINT ̃HE NUH3FP 
5C -P f t l V i T A' 

5 S 5 5 ; • . T H E E M F T ' S T R I N G " 

•3073 PRINT - i l i NC7 fit-TER THE " 
= 2 1 B~ P ^ I I . T R T 21 .G , BilBHaHgffi 
3053 OIM Z-.2) 
I 1 0 3 2 M P L T 5 

3113 != "HEM FETtPN. 
: i £ 0 I " 1 AL S 1 OP OR- -S>1 • T-t 
l i ; OOT j clOO 
3 : 1 3 3 P O K E l65Sf ' P . L Y 5 

?1<".0 RETURN 

9020 1= = - •• THEfi GC̃0 9G20 
5043 JAUE 'ME I -
VOrO GCTr, .3 

1 0 8 R O L N C O M P U ' E R . F F S R U A H Y 1 9 8 5 



ROTRONICS WAFADRIVE 
FOR 48K SPECTRUM/ 

SPECTRUM— 

D ia l 128K storage. Fast 
access. Centronics and RS232 
i r ter faces. And now FOIR free 
wafers f rom SMT, Including the 
Soectral Writer word 
p-ocessine package. We're iov/ 
i rc lod ing a free 16K. 64K and 
128K wafer with each 
Wafadrive. All this makes the 
p- ice of £129.95 ( i n c . p&p ) 
even more at tract ive 

Software select ion is ever 
growing - see list be lowfo r 
details. A ful l colour brochure 
on Wafadrive and upto-the-
n i nu te software and accessor / 
information is available. 

The Rotronics Wafadrive has 
now proved itself as the storage 
system that offers more. More 
features, n ore rel iabi l i ty and 
more speed. Its r r icro 
interface, two 128K drives. 
RS232 and Centronics ports 
are all contained within one 
attractively-styled, compact 
unit. Wafadrive achieves very 
fast oading and savhg but not 
at the expense of reliabil i ty, 
which i? on a par .vith f loppy 
disk. 
The ful ly interciangeable 

wafers are available n three 
size? - 16K. and 128K. Low 
capacity wafers are most 

s l i tahle f c program develop-
ment as they offer faster 
access. High capac i t / is most 
suited to general data storage. 
Loading rate is well over ten 
timos as fa6t as casscttc! 

ORDER FORM 

Send to: SMT. FREEPOST Wt^M g 11 MM I / g S f f l g 
Gruont Norton, Towcestor. ¦ I \ J fl 
Norhants. NN128BR. fi^^i 

cfcastrtw 23 0.1 B H B M _ . 
VIC 20 xrz CR.164 vf yadematfe o' Comrtodo'c UuSkic.5 Machines. 

Look to SMT for the best deal 
on all Rotronics peripherals 

ROTRONICS DX-85 
DOT MATRIX PRINTER 

ROTRONICS 
PORTABLE CASE 

High quality and high speed. 
The DX-85 prints bi-directionally 
al 100 cps, logic-seeking. 
It of fers a 95 character set at 
10/12.5/16.5 cpi which extends 
column width up to 132 
charactcrs. Programmable 
typefaces including extended 
and italic. Centronics inter face 
standard a r d free dust cover 
supplied. Options include 
typewri ter r ibbon adaptor, telex 
roll holder, RS232 serial 
inter-ace and sheet feeder. 

See our special pr ice when 
bought with Wsfadrive. This 
offer also applies :o previous 
SMTWa*'adrive customers 
(proof of purchase required). 

J HkN WMW P:»l!«t-i) -llt.'^ ̂ ri 
ftolrmciVr'K've 
P.trtmdt'X J5 lir/.f 
f.Wou.Y >\,->0 '.-(.^f»'<•><! 
fiet'wlifW.iC* C<'.el:« 
ViCK.-CeVM -il.C^i DW.Oi" 
MK-jV 

tl 
SWfC'Aifii-Sr.llH. 
M U S 

Otb-ficwtf/AtfK'S 
Ihc ".ny 
Start-)* 
2AMAxhns Cs:t 
i v i x k 
*>2J2 Imi 
0»vi«t;.»<J 

i.,:o-jfViT f i n ; 

V i i n Sit-Kt. . 
4i i . 
e » « » i . 

V?£J6SN<»I _ 

£i9.»M<f> _ 

A. i l - ' t tWh _ 
^fcttuth _ 
$£9.9>»<rt _ 

IC»M J . 

Tailored foam inser t holds 
ZX81/Spectrum/Spectram-l- / 
V1C20/CBIV164. with C2:M/ 
DR2301 manuals and cassettes 
within e<ecutive style case. 
All components remain fu l ly 
operational in situ. 

Sizel38mmx700mrr x363mm 
ONLY £34.45 (p&p £2.50). 

• I endose a cheque/PO' made payable to SMT vc^aT™] 
• Debi my Ac:ess/Barcl:-ycuyd' account no 

riloliitc as applicable) 
Stgnatire 
Name 

Address 



M i r a g e 
SOFTWARE & 
DISTRIBUTION 

1 S a n d y R o a d 
Top Floor 
Sea'orlh 
Liverpool 
U21 3TN 
Tel: 051-928 S443/4 

PROGRAMMERS 
WE ARE LOOKING FOR TOP QUALITY PROGRAMMES TO MARKET IN THE 
UK AND ABROAD. THE PROGRAMMES MUST BE OF TOP QUALITY AND IN 
MACHINE CODE WITH GOOD GRAPHICS AND SOUNDS AND ORIGINAL 
CONCEPT. WE ARE LOOKING FOR PROGRAMMERS TO CARRY OUT WORK 
ON NEW MACHINES SUCH AS THE C.B.M/16 AMSTRAD AND M.S.X. 
WE CAN SUPPLY THESE MACHINES TO CARRY OUT WORK FOR 
MIRAGE. WE ARE ALSO OFFERING £500 PRIZE FOR THE BEST PROGRAMME 
RECEIVED BY THE END OF FEBRUARY 1985 WHICH WE WILL DECIDE TO 
MARKET. WE OFFER AN OUT RIGHT PAYMENT OR 10% PLUS PAYMENT OR 
20% ROYALTIES. FOR MORE INFORMATION CONTACT THE SOFTWARE 
MANAGER HE WILL BE GLAD TO LISTEN TO ANY QUESTIONS YOU MAY 
HAVE. 

SOFTWARE HOUSES 
WE ARE LOOKING FOR TOP SELLING PROGRAMMES TO DISTRIBUTE TO 
OUR WIDE RANGE OF OUTLETS THROUGHOUT THE UK AND GIVE YOU A 
VERY FAST SERVICE TO HELP WITH YOUR SALES AND TO MAKE THE 
MOST OF YOUR PRODUCTS. SEND A SAMPLE COPY OF YOUR PRODUCTS 
WITH RATES AND TERMS FOR A FAST ASSESMENT. FOR MORE 
INFORMATION CONTACT THE SALES MANAGER HE WILL BE GLAD TO HELP 
AND ASSIST YOU. 

DEALERS AND DISTRIBUTERS 
DEALERS WE HAVE THE BEST SELLERS FROM THE BEST PRODUCERS; 
WE ALSO OFFER VERY GOOD RATES AND TERMS TO HELP YOU AND US 
TO ACHIEVE THE BEST SALES AND SERVICE. FOR MORE INFORMATION 
CONTACT THE SALES MANAGER. 
DISTRIBUTERS HAVE YOU GOT THE MIRAGE RANGE ON YOUR 
SHELVES, IF NOT THEN CONTACT THE SALES OFFICE FOR SAMPLES AND 
RATES. 

SALES MANAGER 
T.C. SAPHIER 

SOFTWARE MANAGER 
C.A. SAPHIER 

NOTE: We have moved to new premises 
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BA Naylor and DW Boyc; 
and a BBC database. 

SUPERKLE IS a versatile database written fcr 
t ie BBC Micro 32K model. This may be used 
for various'applications ranging from the small 
home-based business to the family's video 
cassette library. The question is often cshed 
v.'hai a database actually is. !n short, i l may he 
described as a computerised filing cab net that 
allows rapid data collection and retrieval. 
Data is stored on cassette in tlx; f c rmo fa file, 

each file being split u p into rccords, each of 
these, records being farther divided into indivi-
dual items o fd i ta called fields, l i inadvisable to 
become acquainted with ihese terms as they ate 
t:sed many times in this article. 
Soperfile has o capacity o f up to 10 fields each 

w i th up to 25 characters, allowing 65 records 
wi th thus configuration, or two fields with 325 
records, these being the two extremes of the 
system. I i is obvious therefore, that the number 
c f records is calculated by dividing 651) by the 
number o f fields entered. 
Incorporated in the system i* a iniquc Sort 

SUPERFILE 
which can lapidly arrange records in order 
alphabetically or numerically, with the user 
choos ng the field to be sorted. Another great 
asset to the system .s the multi function Search 
procedure. This allows the full use o:'equalities 

to seek a particular item in the file. 
The whole system has been veiy cffic.enily 

designed and programmed to aid the user and 
process the data as quickly as possible. On 

'continued on page 117) 
10REM SUPERFrLE t ) , i t c b a s e 
20REM toy I i A N a y l o r and 
ilflREM D U Doyco 
70MODE7 
SBSE-Pl! ST 0 : r = l : r e d = 0 : h e a J J B 
S0*OPT3 ,S 

1C0#OPT1,1 
110PROCin:PR0Cm 
1 70DEFPROEi r»: PR1 NTT AB ( 0 , 0 ) ; CHR* 132; O R * 157; CH* * 131 : C 

HR * 1 4 1 : " EUPER F 1 L E ' ; C HR * 1 3 2 ; " Da t a B&ae . " : 3 R 1NT̃A 
B ( 0 , 1 > ; Cm * 1 3 2 j C HR * l 5 7 ; C HR * 1 3 0 ¦ C HR * 1 4 1 ; " SUPER F I L E 
" ; C H R * : 2 9 ; " D a t a B a s e . " 

130PRINTTAD <0 , 2 2 ) *CHP.*132j 2HF*137 ;C I i r»*13 l j C HRH4 1 * " 
B A N a y l o r i< D W M Boy ce . " : FR I NT TAB ( 0 , 2 3 ) ; CHR*132: C 

W * 1 5 7 ; CHR * 1 3 0 t CHR * 1 4 1 ; " B Q N a y l o r * D W M B o y c e . " 
i UDU2G . 0 , 2 1 , 3 9 . : * 

1^0PROCh( "Se t _Ua " ) 
150PR INTCHR*134 ; "The n o . o f F i e l d s : " : P R O C i ( 2 0 , 3 , 2 , " 

I " ) : F = V A L ( s * > 
160PRINT: I F F>13 0RF<2 THENPROCn: PR INTCHR* l 29 ; " F i e l d 

s (2 t o 1 3 ) . T r y acjai n . " : tN=SET :60T014e 
17QR°I N T ( 6 5 0 / F ) 
l a u K K i N l C HH * : 3 4 ; " T h e max n o . o f R®=o r c s : " : R 
190 PRIMTCHRS131; "A r t * y o u h appy w i t h t h i s ( Y /N ) ? " : I 

N f=GET$: IF IN*-»"N" THEN 140 
2»BD1MA«-<P,R: , S I * < D , n o < D , l « . b c l * < ̃ > , ITEM«<P> , AL (P« , 

MATCH (R) , t o t <F: : f * = " • • : FOR IX=1 TO F : 3 1 * < IX ) - " S " : n o ( I X ) 
= 25 : l a b e l $ ( 1 7 . ) = " . . . " : NEX I : FOR 17. 1 TD F : MATCH (17.) " 0 : NE 
XTJEIMDPROC 

210DEFPROCm:PROZh("Menu") :PR1NT CHR * 1 3 0 ; SPC ( 8 ) ; ' < 1 » 
F i l e n am e . " : P R IM TCHR$ 1 3 3 ; S PC « 8 ) : " ( 2 ) D e f i n e F i e l d 

a . " : P R t N TCHR * 1 3 0 ; S PC< 8 ) $ " ( 3 ) L o ad F i 1 c?. " * 3 R I NTCHR * I 
3 0 ; SPC<8 ) ; " i 4 ) Save F i 1 e . " : P R I N T C H R * 1 3 0 ; S P C ( 8 ) ; " ( 5 ) 

E d i t F i l e . " 
2 2 0PR INTCHR * 1 3 0 ; SPC ( 8 ) ; " ( 6 ) S o r t . ' : PRI N r C H * * ) 3 0 ; S 

PC < 8) ; " (7> Sear u l i . " :PR INTCHR*130 ;8PC<81 j "<8> Di =» 
p l a y F i 1 e . " : P R I N T CH F * 1 3 0 ; 3 P C ( 8 ) ; " ( 9 ) P r i n t e r Dump . " 
: PR INTCHRJ1 3 0 ; SPC ( 8 ) ; " 1 0 ) S t a r t A g a i n . R E P E A T : I N * = 
G£T« fUNT IL 1N * >= " 0 " AND I M * < = " 9 " 

2 3 0 I F I N * " ' 1 "THENPFOC-f E _SE IF lN * » " 2 " THENPR0̃d f ELSE I F 
IN *= " 3 "THENPRnC l u ELSE IF IM:M"4"THENPROCsa E L 3 E I F I N * = " 5 
"THENPRUCed ELSE I F IN * = ' 6 " r HENPR0Cso ELSE IF IN *= " 7 " THENP 
FOCse ELSE I F I N i = " 8 " THENPRDCdi ELSE IF IN *= " 9 " T IENPR0Cp E 
LSE: F I N * = " 0 " THENPROCst. 

240PRUCm 
250DEFPROCf:PROCh<"F: 1 e name " ) : PR INTCHR*131 ; SPC(5 ) ; " F 

i l e n am e < " ; T A B < 2 6 , 3 1 ; " > " : I F f * = » " THEN 263 ELSE 230 
2fe0PROC» ( 1 6 , 3 , 1 0 , " S " : 

2Q0P^ : INTTAB(3 ,6 ) ;CHRS 131 ; "Do y o u w i s h t o c h ange t h e 
- f i 1 name (Y /N ) u : l N * =GET * s I F I N * = " Y ' THEN 2o0 ELSE END°R 
nr. 

2 9 0DEFPROCh ( h * ) : C LS : PR I NTTAB : 1 6 - ( L EN - h * > / 2 ) , 2 ) ; CHR$1 
29 ; CHRM41 ; h * : PRINTTABt 16 - (LEN ! h * i / 2> , 1 >'-f CHR*129f CHRSI 
41 ;h$ :=RINT :ENDPROC 

3B0DEFFROCdf : I F r THEN ENDPROC ELSE PROCh ( "d«?f» n 
e_+ e l d s " ) : P R I N T C H R * 1 3 4 ; " F i e l d " ; S P C ( 2 ) ; " T v p e " ; E P C 1 2 ) ; " 
No. c h ' s " ; S P C ( 4 ) ; " L a b e l " : F O F 11=1 TO F :PR INTCHF*131 ;TA 
0 (2 ' , ly.̶  l TAB <9> }3 I *< IX) ; TAE ( l o ) ; i iu <IX) ; TAB <27> ; l d b e l « 
(17. ) : NEXT 

3 1 0 PR I N T TAB ( 0 , I S ) ; C HR * 1 5 1 ; " P r e s s (A) t o e d i t a l l F i e 
Trie; o r < 0 _ " ; F 1: "> " :PROCgto-PRTNTTAR<2, IS ) ; CH * * 1 3 3 ; "S=S 

r : - i s r 2 - r : c o r o 4 2 e 

t r i n g I = I n t e q e r N - N u m e r i c . " 
3 20 tN *=GET* 
3 3B t F I N « - " A " OH I N * - " o " T I I CN 
3 4 0 I F INS=" " ENDPROC 
350F *«STF*<F -1> 
3 6 0 I F I N K " 0 " OR I N * > F * THEN 380 
370 GOTO400 
380 IP ASC ( I N * ) < >13 THEN PROCn 
3906OTO310 
4001F IN< = " 0 " THEN F l « l : F 2 ' t : f i t l t 0 4 2 « 
410F1«VAL < KM * ) M JF2«F1 
4 2 0heod= l : FOR I7 . -F1 TO F2 
•»30rnoCl <9 , I » 1 , " 0 " ) 
^ 4 0 t F » * « M S * OR CIR - "N" THEN S I * U 7 . ) » a * ELS 

E PROCn:SOTO430 
' .swpRnr. i c i A , ^ + i 7 . , i 2 , , T " » 
^ 6 0 t F VAL ( s i ) >3 AND V A L ( s * ) < 2 6 THEN n o '.17.1 =V/AL ' s * • E 

LSE PROCn:GOT04S3 
^70PROt: j ( 2 7 , 3 + I X , 8 , " S " » : l a b e l * C17.) = s * :NEXT 
* 8 0 GOTO 330 
^ 9 0DEFPRCC i ( X% ,YX , L Z , t f ) 
5 0 0 1 7 . ^ 0 : « * - * " s r - f d l : V D U 2 3 , 1 , 1 ; 0 ; 0 ; 0 ; 
OIWJKKINI IHBIX7., Y/.; ; S I K INO* tL7 . t " " ) +fc I K . Nb* (L7., CHK* 

7 ) ; : GOTO 520 
520PROCn 
S 3 « I N * -GET * ¦ i n ' ^ - r e C r i N * ) * I P i n X - 1 3 THEN £>70 
5 4 0 I F in7.= 127 THEN 550 ELSE 563 
550<«POS : IF X>X7. THEN PR INT IN * ; : I ' / . «1 ' / . - : : s«=LEFT* ( 5 * , 

17.):GOTO530 ELSE 5 2 0 
5601F I7.»L7. THHN 520 
5701F t * = " S ' THEN 620 
5 8 0 I F t * = M " THEN 610 
5901F t *«>"N" THEN 600 
6001F in> .>39 AMD i n l < 6 3 OR i n 7 . « l 2 7 
6 1 0 I F inV .>47 AMD i n l < 5 8 OR in7.= 127 

i nV.>31 ASD »..X<128 THEN o3« 
6 3 0 s * = s * + I N f : 1/.= 1 v . * . 
640&R INT IN f ; : l r 17.=L7. THEN 530 ELSE 530 
AS0IP ' THFN 
66017.=17.-1: s * = L E F T * ( s * , I 7 > : GOTO 640 
670^01: J.?,, 1 , 0 ; i t ; tf; 0 : : ENDPROC. 
680DEFPROCn:SOUND1,-10,0 ,5 :ENDPROC 
6903EFF'RQCso: I r r e d < 1THEN PROCd: ENDPROC 
700 : ' R f n h • "Sor t " ) : PR IN1 ' ' :F0RM7.-1 TOF:PRINT3HR* 132 ; SPC 

<4) ; M / . - l ; C HR * l 3 4 ; 1 abe'. * (17 . ) : NEXT: PRINTTAB ( 0 , 3 ) : CHR4-L34 
; " F i e t o t o r s o r t i n c t - - I ; 1 > : " 

?10PRClCi < 2 7 , 3 , 1 , " I " • : I F •?.*-•" THEN PROCn:30T0710 ELS 
E F i e l dX=VAL ( s * ) + 1 : I F I i?lr»7.>F THEN PROCo: GDTC710 

72(8»PeINTTAB<27,3) ;P .«» ld7 . - l : PRINTTAB <20 ,S^ i c l d J ) 1 CUR 
S136 : 3HF4 129; 'SORTING ' : N/.=R: K)X= 1 

73037=2*0 ' / . 
7-10KFr.7.«.N7. IHEN730 
750D7.=D7.-1 
760D7.-D7. D IV 2 
770IFC7. M THHNBSe 
7B0 I I 7 -NX -D7 . 
790-OK 17.- I TOI17. 
800J7.« I7 . 
n i PI '/.=.17.+07 
8 2 0 I F S I s ( F i e l d 7 . ) = " 3 " THEN 850 
8301F V A L < A * ( F i c l d X v L% ) ) >VAL (A* ( F i e l d7., J7.) ) THEN PRO 

Cs : J 7 . " J ' / . - D I : I r J X > 0 THEN810 
(listing conrfnuec on page 113) 

THEM630 ELSE 520 
TIIEN630 ELSE 520 

CLC3CS20 
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RS 232 & 
PARALLEL PRINTER 
INTERFACE for ZX 

SPECTRUM 
Connect to professional 
printers witn this improved 
and cheaper printer interface. 

ZX Lcrirr III interfcceenables your ZX Spectrum computer (16 
or4oK) to p'int onalmost any dot matrix or daisywheel p-inter 
with RS 232 or Centronics input. Jjst plug in ZX Lprint III and 
LPRINTand LL ST commands will work. COPY works without 
any add tional soiware on Seikosha 100 & 250, hi-res 
Epsons, Sta- 510,515. STX 80 Gemini & Delta, Walters WM80, 
Sninv/a anc CTL.Pks Seikssha GP 700 in full colour. 
COPY OT CGF115 and Microl ne is optional. 
And because NO additional software is needed all of youi 
RAM is free to takeTasword 2 or <emp Business Accounts, 
Viewfileetc. 

• WORD PROCESSING 
• HIGH RESOLUTION SCREEN DUMPS 

• PRINTS SPECTRUM AND USER DEFINED GRAPHICS 
• JUST PL JC IN FOR LPRINT LUST and COfY 

• COMPATIBLE V/ITH MICRODRIVES & PRESTEL ADAPTOR 

E L E C T R O N I C S 
m mm mm mm ma mm mm • • • • • • • • 

DEALER ENQUIRIES WELCOME 
ORDER: To EUROLECTRONICS, 26 Clarence Square, 

Cheltenham. Glos. GL50 2JP Tel: (0684) 292443. 

From: Narre: 
Add-ess: 

This order is fcr: (Quantity) 
ZX LPRINT 111 at £34.55 
Cenfronics Cable at £9.95 
RS 232 Cable at £9.95 
Ta sword 2 at £13.90 

Pease add £1.*5 p&p 

Cheques/PO payable to Amojnt enclosed 
" EURDE-ECTRONICS Microdrive* adaptor far ZX Lprint I 

a i d II £4.50+70p p&P 

- M i l e s B e t t e r S o f t w a r e -
221 Cannock Road, Chads moor, Cannock 

Staffs WS11 2DD, Tell (05435) 3577 

U.S. G o l d S o f t w a r e 
ZX CRM or ATARI 

CASS CASS DISC 
Beoch Heo-I* 6.95 8.95 11.9S 
Raic on Moscow 6.95 895 11.95 
Strip Poker 6.95 8 95 11.95 
Fort iddon Forest* 7 95 11.00 
Aztoc Chal enge v 7 95 11.00 
Slinky* 7 95 11.00 
Cavern? Khafka" 7 95 11.00 
Poovan 8 95 11.95 
Bruce l o o ' 5.95 895 12.95 
Dallas Quest* 12.95 
Snokte* 8.95 11.95 
Flak' 8.95 12.95 
Stellar 7 8.95 11.95 
Mysic Mansion 7.95 11.00 
Solo Flight* B.95 12.95 12.95 
Spitfire Ace* 8.95 11.95 
F15- Euy c* * 3.95 12.95 12.95 
NATO Commander* 8.95 11.95 
Indiana Jones 8.95 
tappor 6.95 0.95 11.95 
Congo 6ongo 6.95 8.95 11.95 
Up n Down 6.95 8.95 11.95 
Spy Hur le r 6.95 8.95 11.95 
Ruck Rogers o.9£ 8.95 11.95 
Knights Desert" 12.95 12.95 
Combat l e a d e r * 12.95 12.95 
Gottle Normandy* 12.95 12.95 
Fort Apocalypse* 6.95 8.95 12.95 
Drelbs* 6.95 8.95 1? 
Glue Mox* 6.95 8.95 12.95 
Sentinal 8.95 12.95 
Zaxxon" 6.95 8.95 12.95 

' A v a i l a b l e :or A\ofi 

Pkoio phono itr -.otiwoi* ovoilokility ard iot>wofv ll»l» tor Iho M and Aiorl 

AOO£l torovui»coi orders, AOCESS'VISA, 

S INCLA IR , A T AR I 

COMMODORE 

COMPUTER REPAIRS 

by the 

SPECIAL ISTS 

Walkers 
COMPUTER SERVICE 

AND REPAIRS 

Telepnane (12 6<3 5474 
TelKyruit:;; 

Sltiplag Birmnrnaai 
Telex WMA rwSLQt G 

WA l KFR.S w i l l repair your V1ICRO qu ick ly 
and efficiently. 

Services available t o suit the Customers 
requirements inc lude " o n e - o f f " repairs end 

Quotat ions. 

Most Repairs w i l l oe in the range 
£15 zo £30 

subject to machine 

FOP. INFORMATION 
PHONE 021-643 5474 

CALL IN AT 
58 OXFORD STREET, B IRMINGHAM, R5 5NX 

OR SFMD S.A.E. FOR DETAILS 
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(continued (rom page 111) 
many options., mifpuf m?y he directed ro rhe 
printer or tc t h ; screen. Only Parallel printers 
have been catered .or in this version of Supei -
li le. Options are accessed through a menu. 
The great beauty of the database is .Is jsei 

friendliness, so that even the youngest nentber 
of the family may easily exploit the system. 
(1) F i lename: To enter this option s imph 

press 1 on the keyboard, anc immediately the 
computer wi l l ask you tc enter a filename. A 
filename is ihe Inhel given to your dua when it 
is stored on cassette. 
I f you have previously entered a filename, 

then you wi l l be as.<ed about whether you wish 
to change it. Pressing Y wi l l zllow you to input 
up to 10 charac.ers for the filename. Anv olhcr 
key wil l return the user to the menu enabling 
them to use the options. I f must be r.oted, how-
ever, that a lilename ie required i f you wish to 
enter the options c f Load (3) and Save (4). 

(2) H p f i n e f i e l d s : This is the most essentia 

option o f the database, it must be entcrec 

before any data a n be inputted via the l idk 

option. 1 his is basically because .t delinks areas 

in memory for information :o be stored, and 

:hu> is the crux o f the program. 
There are -hrfe main irenu of data TO HE 

entered in each field, these are: 
I The type of data you wish to store ir. each 
field, ie., Siring variables ̶ let ers and 
numbers, integers ̶ whole cumbers ̶ and 
numerics ̶ real numbers. 
• The maximum number of characters 
allowed tc be stored ia each field ̶ wi th a 
maximum o f 25 characters per field. 
• The label given to each field which iden-
tities the contents of the field when tispayed. 
The maximum number o f diameters allowed is 
eight. 
To enter these impor.ant pieces o f data you 

can either press the relevant field number or 
press A lo 'enter every field." At any time 
pressing t i e space tar wi l l retttrr the user to 
the menu. 
(3) Load: This opticn bads the previously 

stored dan into die computer so t.iat it may be 
processed It is essential to input the corrict 
number of fields foi tile file you wis.n to load, 
otherwise the computer wi l l not accept the f.le, 
am. Ihe user wi l l be informed, lu this case, a 
message is dispk-yec that tells the user to start 

(fisting continued trcm page 115) 

onocoTac/iW 
B50IFA1- <Fi e l dX, L7.) >A*(F i e l d7., J'/.> THEN PROCv.: JZ=J/.-CX 

: 3FJX>0 THFN810 
RAWNRXT 
870GOTO760 
880PROCg 
890PRINTTA3 (20, 5+Fi t?l dX) ; CHRU 30; " SORTED ":PROC-:EN 

DPROC 
90<flDEFPROCcd:PRDCh : "Erti t " ) : IF head 0 THEN PROCnh: EM) 

PROC 
V l d r - l N l ( r ) :KKlNTTAfcJO«f,^) ; " " : »'KIN TTAb ,2) ; JHK* 

131;" (N) f o r next r eco rd . " ;CHR*130 ; " <R> -RECORD: " ; -
922IF r>R THEN PROCn:r»P:60TO?10 
933 i n - < l THEN r - l :COTO9 l0 
942FCIRI 1'0F:PRIN1 tAB(0,3-17.) ;CHR*131; 17.- 1; CHR*1 3-5; 

1 abt -1 $ (17.); TAB ( I 1 ,3+17.); CHRS131; " < " ; STRI Nti* (25, • " ) «-ST 
RNGf ( 25 » CMRf 1 27 ) ; A± ( T , r- ) ; TAP < I ?(*nn • 17.) ,3»I*> ; " V:NFX 
T 

953PRINTTA3 ( 4 , 1 5 ) ; CHR*131 ; * (E) t o er .ise c u r r e n t r eco 
r d " : =,ROCgb: P31 NTTAB (2 , 16) ;CHR$131; " (A) t o e d i t a l l f i e 
Ids or < 0 _ " ; - - l ; " ) . " 

963IN*=GETt 
9701FINS="M" OR IN$ " "n " THEN r=r«1:GOTO910 
7aBIPINl = " V OR IN *= " r " THEN »RCC1 134,2 ,4 I ">: r=VAL 

(sS):GCTO910 
990IFIN$="A" OR I N£="a"THEWF1=1: F2=F:30T01100 
10(90IF IN * - "E " OR XM*-"e' THEN 1C10 ELSE 102O 
1010FORIX=1 TC F: A<-( IX, r ) = "":NEXT: MATCH ( r ) =0: GOTO940 
1020IFINS=" "THENENDPROC 
1030F*=STR*<F-1) 
1040 IF IN i< "0"CRIH*>FCT>IEN10o0 
l050GOTO1080 
I060IFASC( IN*X >l3THENPR0Cn 
10/WbUIUV6V) 
l0Q0IFIN*«"0"THENFl«l :F2=i :GOTOl100 
1090F1=VAL ( IND+1 :F2=F1 
1 100rORi r . -n TOF2:IT rNmem<«20B TIICN PROCnm.CNOPROC EL 

SE PROCi <13,3*17.,no(IX) ,S ! * (CX) ) r A * U X , r ) = s * 
1110IF ASC(sS)=̶1 THEN 1:20 ELSE red=1:MATCH(r> =2 
112HNFXT 
1130GOTO940 
1140DEFPROCOh:PROCh("Fields Undefined"):FROCniPRINTCH 

R* 129; ' You have? not de+ined the f » el d:>. PRINTCHR*I2 
9 ;SPC(5 ) ; 'P lease do so v i a o p t i o n <2 " .PF IN " :PROCr :EN 
DPRCC 
1150DEFPROCstiPROCh("Check">:PRINTCHRSl25;SPC(8);"Are 
you sure (Y/N) ? " : IN*=EETi>: IF IN»="N- THEN EI4DPROC ELS 

E CLEAR:GDTO70:ENDPRDC 
11£0DEFPRQCnf:PR0Ch("Fi1ename Undef ined") :PROC t :FRINT 

CHR*129¦" You have? not d e f i n ed o -f i . ensm*. " : PRI NTCHR-* 
129;SPC<5>;"Please da so v i a o p t i o n (1).":PR0Cr:ENDPRO 
C 
1170DEFPROCsa:IF redCl THEN PFOCd:ENDFROC ELSE IF 

" " THEN PROCn-f :ENDPRL)C ELSE PRCCh < "Save" ) :PRINT2Hfi*133 
;SPC(51;" Press (S) t o save the data.":PR0Cgb 
11E01NS=GETS:IP INS="E" 'HEN 119H ELSE IF IN*=" " THE 

N ENDPROC ELSE 1180 
1 ISOVDUZa.S,12 ,25 ,8 :Z7.=OPENOUT ( f * ) : P R I N T * Z ^ , F , R : F O R 

I / . » L T O F : P R I N T # Z Y . , S I * ( I 7 . : , N O ( I 7 . ) . l a b e l * ( I X ) : N E X T : F O R 
I / . - L T O R I P F I N T T T Z X , M A T C H < 17.) I F C R N X - 1 T O P> P R I N T T T Z V . , A * 

agair vi< option 0, and redefine the fields to the 
correct value i f yon wish ro had rhis parrindar 
file. 
T c acnial y enter a file, ihe user trust press L 

and then the usual searching message is dis-
played on the screen The normal procedure 
for loading 3 program is ther. observed refer 
to User Guide i f unsure. 
W.ien the file has beer, loaded, pressing the 

space bar wil l return the user to the menu. 
(4) Save: Both options Load (3) end Save (4) 

need to have a lilename entered, before you ca.i 
access them, i f noi the 'No Filename* message 
wil l be displayed with instructions for the 
appr^pr ate actions to take. 
This Save option obviously stores the data 0:1 

rape, and is operated by pressing S on the 
keyboard. After this, the "Record then 
Return" message is displayed, at which point a 
cassette must be inserted .ntc the tape recorder. 
The usual procedure for saving programs is 
then followed. 
As wi th most options in this database, 

pressing the space bsr wi l l return the user to 
the menu. 

(continued on next page) 

(NX i 17.) :NEX̃ N/., 17.: CL03EHZ7.: VDU28 , 0 , 21 , 3 9 , 3 : PR0C r :ENt)P 
ROC 
1200DEFPROCdi : IF r e d < l THEN PROCd:ENDPR03 ELSE PROCh( 

' D i s p l a y ' > : P R I M TCHR * 1 3 3 ; S PC i 2 ) ; " P r e s s <RETURN> t o v i e w 
ea ch f i l e . V01J28, 1 , 1 9 , 3 8 , / : PROCps :VDU28 ,0 , 21 , 39 , 3»PR 

OCr:ENDPROC 
i2 i0Derr r tocpn: i r s c - i T > - E N S E I =2 E L S E S E I = I 
1220FOR I7 . -1 TO R: I F 1ATCH ' 17 . - -0 OP MATCH (17.) " SE l THE 

N 1300 
12^0 IP NATCH (I/£)«*0 OR MATCH< IX ) - SC I THEN 1300 
1240 IN *«GẼ* : I F ASC( IM» )»13 OR ASC<INJ)-^32 THEN 1250 

ELSE PROCns GOTO 1240 
1250 IF ASCI I N * ) » 1 3 THEN CLS ELSE ENDPROC 
1 2 6 0 PR I N T ' C HR * 1 2 9 ; ' R e r o r d : ' ; I X 
1270FOR NX"1 TO F 
1280PRINTCHR* 133; 1 abe l * <N7 . ) ; TAB < 10)"; " : " ; 3HR» 131; A* (NX 

, IXI 
1290NEXT NX 
1300NEXT IX 
13t OPROCtot•FNDPROC 
1320DEFPROCr :PR INT 'AB (0 , 17 ) ;CHR*131 ; " P r e s s <SP^CE> 

" o r e t u r n t o " ; CHF * 1 2 9 ; "MENU . " 
1330INt»»GET*: I F I N * - " " THEN ENDPROC ELSE 1330 
1340DEFPROCt¦l>: PF I ÑTAB ( 0 , 17) ; CHRj: 1 3 1 ; " PreSC < SPACE > 
l o f c r t t i rn - o " ; ChR*129 ; "MENU. ":ENDPROC 
1350DEFPROCIo: IF THEN PROCnf:ENDPR3C ELSE PROCh 

( " L o a d " ) : PR (NTCHF * 1 3 3 ; SPC ( 5 J ; " P r e s s (L - t o l o a d new f i 
l e . " : PROCqb 
1 3 6 0 I N « = 6E r * : I F I N i = " " THEN ENCPR0C 
I 3 7 0 i r ! N » - " L " CR I N * - " 1 " T H E N 1 3 0 0 E L S E P P O C I I ; G 3 T 0 1 3 

60 
1380PROCc: VDU28,5 , 1 2 , 2 5 , 8 : Z'/.=0PEN1N ( - « ) : INPU*HZX.,F4 , 

R4 : PRflCefc : IT F4«: :»F THEN FNOPROr 
1390FOR 17=1 TO F 
1 4rt0INPUTM'7. ,S l i < 17.) ,no < I7.I , I abt-1.« • IX> 
1410NEX" 
1420FOR 17. 1 TO R 
1 4 7-0 INP0T#?X .MATCH (17.) 
1440FOR N7.= l TO F 
I •» I N P U I H tY. «N7. , I 7.1 

14S0NEX" NX . I X 
1470CLOSE«Z'/. 
1 4 90V.OU2Q , VI, 21 , 39 , ^ 
I 4 9 0 r e d = 1 : h e a d = 1 
1530FROCr:ENDPROC 
l5l0r .EFPROCck: IF F4=F THEN ENJPROC ELSE VDU28 , 0 , 2 1 . 3 9 

. 3 : =-RCCh: " M i sm a t c h " ' : PR I NTCHKt 130; " I f you w i s h t o acce 
os t h i s i 1 e t hen " :PR INTCHR5130 ; " you must r e d e - ' i n e t h e 
no . c f f i e l d s t o " : PR INTCI IR ? 130: " b e : " ; CHR* 133; F4 ; Cl 'R* 

" c n l v . I h i s w i l l g i ve - you ; " ; 
1520FRIHTCHRH33; F<4: PRItvTCHR$130; " r e c o r d s and w i l l be 
c o m p a t i b l e w i t h ' : P R I N TCHRF 1 3 0 : " t h e f i l e y o c w : s h t c 1 

oeid. P leose do -.«»• i PRINTCI R* i 30 ; " vi .•» op-.icn <0).":PRCCr 
:ENUFFUC 
I530CEFPRO3C:FORX7. 1 I 0 F : F 0 R I 7 . 1 ̃0 R: A$ (>7., J7.) = " " : N 

EXTJX,XX:ENOPFOC 
l540DEFPRO2p : IF r»i< 1 THEN PROCc:ENDPROC ELSE PROCh(" 

P r i n t e r duma" ) 
1 550 *FX5 , 1 
1560»FX6 ,0 

(listing continued on next page) 
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(continued from previous page) 
(5) Ed i t file: The fifth option in the menu is 

ihe edit p-ocedure which allows the altering 
and adding of cata to the I'.le. A l l data is 
initially entered via this option. 
Once i he user has accessed this section of the 

system, the fields defined wi l l be displayed 
followed by the space provided for the number 
of characters as defined in option 2 for the field. 
Altering data in a particular field msy be 
achieved by typing the field number allowing 
data to be entered in the space provided. 
A.teriatively, the whole record can be 

entered by pressing A. Erasing a whole record 
may be achieved bv pressing E. To access the 
next record simp y prosy N or i f you wijjh :o 
edit a particular recotd press R followed by the 
record number and Re.urn. Again the space 
bar w i l return you to the menu. 
(6) Sor t : The sort option enables the user .o 

put the file in order according tc as:y of the 
fields defined in option 2. 
I f the field has been defined as numeric or 

integer then the order wi l l be of the algebraic 
nature, otherwise ihe file wi l l be ordered 
according to character values. 

U$:ng the 3.">rt ''option requires only one 
entry; the user must chocse the field on which 
the sort is to be based. Once the sorting is 
complete the user wi l l be abie to return tc the 
menu in the ncrmal way. 
(7) Search : Thi? is probably the mo i t useful 

facility of any database. However, Supe-fiit has 
a remarkably efficient and rapid search that is 
enhanced by i'.s special mixture of machine 
ccde am. hybr id Basic. 
Search criteria used arc the widely acccjied 

mathematical in-equal it ies ̶ these are as 
follows: 

1 > : greater than. 
2 < : less than. 
3 - :equal to. 
A > = : greater than and equal to. 
5 < = : less than and equal to. 
b < > : not equal *o. 

For the "equal to " sign, the user may enter 
part of af.ui. ig/nuiubei, und then the compiler 
wi l l search tor all occurrences o f the com-
parison. Only one search criteria may be 
entered oer field, but many fields can have 
comparisons thus performing i nmltisearch 
function. 

The number of items that the computer has 
found which satisfy the conditions defined is 
printed on the screen as they are found. These 
records can then be seen either on the screen or 
in the form of a printout on the punter. Screen 
ant. printer output are explained in opt .oris <S 
anc 9. 
(8) D isp lay : This option is used ro prim the 

records on the screen, ihese may ori'y be dis-
played i f they contain data. Pressing Return 
w i l allow von to view the next record. When 
all records have been displayed, the to:als o f the 
numbers stored in the integer and numeric 
fields wi l l also be printed up. 

(9) P r i n t e r d ump : As explained earlier, 
this version o f Superftle can only cater "or 
Parallel printers. We advise that you only use 
thi i option i f you have ;i p rmer omtwr t rd , 
otherwise the computer may appeal to htve 
crashed. 
(0) Star t again: Thus optien i> used it the 

use: decides to change t he format of the file, or 
i f he just vislies to char the memory. The com-
puter asks you whether you wish tD change 
your mind, just as a precaution before die 
computer clears 'he entire memory. 8 

(listing continued from previous page) 

J570PRINTCHRS151;" P r e s n <RETURN> t c v i e w each r e c o r d 
M : PROCga: V .DU28 ,0 ,19 ,39 , 7 : C_S: VDU2 
1580 1= SE=1 THEN SE1=2 ELSE SE1-1 
1 5 9 0 FO 3 I » 1 TO R 
1600 IF MATCH( IX ) *0 OR HATCH(IX-«SE1 THEN 1630 
i 6 l « I N * = b t t S J 11- I N * " " ' OR ASC t I N * ) =13 THEN 1620 ELSE 
PROCn:GOTO 1610 
1620 IF I N * - " " THEN VDIJ3: VDU28 ,0 , 21 , 3 9 , 3 : ENDPRCC 
J630PRIN7CHR* 129* " R e c o r d ; " ;C I IR :U33 ; I X : TORN'/.-1 TO f : PR 

INTCHRS129; l a t n ? t S (NX ) ; TAB ( 9 ) ;CHRS133 ; " : ' ; A* (NX, 17.) : NEX 
TN7. 
1640PRINT 
1650NEXTI'/. 
1660PR3CtDt :VDU3:VDU2B,0 ,21 ,39 ,3 :PRCCr :ENDPROC 
1670DE-PFOCsc : IF r e c < 1 THEN PROCd:ENDPROC ELSE PROCh( 

" S e a r c h " ) : S E » 1 : P R I N T T A B ( 0 , 2 ) ; C HR * 1 3 0 ; " F i c l d " ; T A E ( 8 , 2 ) j 
" E q u a l i t y " ; T A B ( 2 0 , 2 ) ; " C o m p a r i s o n " 
16B0FORXZ*=1 TO F 
1690PR1N7TAB <0, 3+X7.) ; CHR*134; 1 aPOt * (X7.) ; CHK»1 ^ J : f K I N 

TTAB (12 , 3 *XX ) ;CHRS134 ; " < " ; 3 P C ( n o ( X X ) ) ; " > " 
1700NEXT 
1 7 t f l FmX f t B l TO P 
1 720Va l u e u 0 
1730PR3Ci ( 1 0 , 3 * X X , 2 , " S " ) 
1740 IF o * - ' " THEN 1810 
1750 IF s * = " < " THEN V a l u e = l ELSE IF s * - ' > " THEN Va l u e= 

2 ELSE IF sS= "«« THEN V a l u e - 2 ELSE I F s * = " < > " TFEN Vat 
u&«4 ELBE I F s $ » " < « " THEN Va l ue=5 ELSE IF * S - " > = " ""HEN 
V a l u e r s ELSE PKUun: tiU I U l / i w 
1760 IF S I S <XX ) - " N " OR S I S ( X 7 ) I " THEN Va l u®=Va l ue+6 
1770AL< X7) =Va l u e 
17B0PR3Ci < t ' , 3« X7 . ,no (X :0 <XZ) > 
1790 IF s S = " THEN PPOCnsGDTCl780 
1B00ITEMS(X7)=SS 
1810NEKT 
1B20F1-0 
1B30FORX7=1 TO F : I F AL (XX)>=1 HEN F l = l 
1B40NE<T 
181)0 IFF 1=1 THEN1B80 
l B 6 0PROCn :PR INTTAB ( 0 , I S ) ; I HFS129 ; ' Y o u c a n n o t s e a r c h f 

o r any I t em s a s ycx i " :PRINT2HR$129; ' have n o t d e f i n e d a 
ny c o m p a r i s o n s . " 
lB70PROCr:GOTO2180 
1BB0PRINTTAB(3 ,15 ) ;CHRS133 ; "A re you happy w i t h t h i s ( 

Y /N ) 
1890 INS=GET* : IF IN*="N"THEN PR1NTTAB ( 3 , 1 5 • ; SPC ( 3 5 J ; : F 

OF 17=1 TO F : f i L< I 7 . ) =0 :NEXT : GCTO 16 *0 ELSE IF INS= "Y " T 
HEN GOTO 1900 ELSE GOTO 1B?0 
1900CL5: T=0sFA l I . =0: FRINTTAB ( 1 2 . 6 ) : C l ^ i 129:CHRS141;"MA 

TCHED " ; T:PR]NTTAB( 1 2 , 7 - ; C-tR*12<»; CHRS141; "MATCHED ' ; T 
1910FORX7»1 TO R 
1920 I F MATCH <X :<>=«) THEN 21 1 U 
1930FORO7«1 10 F 
1940 IF A L ( J 7 ) = 0 THEN 2070 
19500N AL <07) GOTO 196B , 1 9SH , 2QOn , 2010 , 2 030 , 2 050 , 1 97 0 
, 199f l T 2 0 0 0 , 2 0 2 0 , 2 0 4 0 . 2 0 b 0 
1960 I F A * (JZ , XX) < ITEM* (07.) THEN 2070 ELSE FA I L 1 : GOTD 

2070 
1970 I F VAL (AS (JX ,XX) )<VAL<ITEM*(OX) ) THEN 2e70 ELSE F 

ADL=1:GOTD2070 

1980 IF AS ( 07 ,XX>> ITEM i ( JX ) THEN 2073 ELSE FA IL= l :GOTO 
2070 
19901F VAL<AS(JX,X7> > >VAL ( ITEMS<JX>) THEN 2070 ELSE F 

A IL=1 :6OT32C70 
70B07 = TN5TP(ft*< J/_, X7) , ITEM«< J7 ) > i IP 2<>0 r i ICN207C CLG 

E FA IL "1J3OTO2070 
2010 IF A i ( 0 7 ,17 .X > ITEMS ( J 7 ) THEN 2070 ELSE F A I L " I t GOT 

02070 
2 0 20 I F V^L (AS : j * / . , X7) ) OVAL (ITEMS M7.) ) THEN 2070 ELSE 

FAIL=1:GOTO207O 
2 0 3 0 I F A»<JX ,XXX - I TEMS<JX ) THEN 2070 ELSE FAIL* 1:G0T 

U 
2 0 * 0 I F VOL (AS :J'/ . , X7.) )<=VAL( ITEMS M7 ) ) THEN 2070 ELSE 

FAIL=1:GOTO207O 
20S0 IP A»<JX,X7> >̃ ITCh*<J50 TI CN 2O70 ELSE FO I L ^ l l SOT 

• 2 0 7 0 
2 0 60 I F V^L (AS : J 7 , X'/.) ) >=VAL( I TEMS :J7> ) THEN 2070 ELSE 

FAIL-l :GOrO207C 
2070NEXTJ7. 
2 0F0 I F F A I L " I THEN FAIL̃0:GOTC 2110 
20S0MATCH(X7)•1 
2120T "T M : P R I N T TAB ( 2 2 , 6 ) ; T : PR I NTTAB ( 2 2 , 7 ) ; T 
21 10NEXT<7. 
2 1 i 0 PR I N T TAB ( 2 , 1 7 ) ; CH FS 1 3 3 ; " P r i n t e r o r s c r e e n a u t p u t 
<P/S>?' 
2 t 30 INS=6ETS : IF INS- " F " OR I N * = " S " THEN2J40 ELSE GOTO 
2130 
21-10 :p t NJ̃ "PM THFN FROCp 5LSE PROCd i 
2150FOR I7.-1 TO R 
2 160 I F MATCH( IX )> "1 TFEN MATCH(IX>=2 
2170NEXT 
21 E0SE=0: FOR 17-1TOF: AL ( IZ ) « 3: ITEMS (17. > = " " : NEXT 
2190ENDPROC 
2200DEF PROCd: PROCn: =>RGCh • "Na_Da t a " ) : PRINTCHRS129; " You 
: a n ' t e n t e r t r i s o p t i o n b e f o r e you " :PR INTCHRS129 ; " hav 

e i n p u t t e d any d a t a . P l e a s e do s o ' : P R I N TCHR * 1 2 9 ; " v i a o 
p t i o n '5 ) . " :PROCr :ENOPROC 
22l0DEPPROCsi n-MATC I <L7.) : MATCI KL.7) -MAT^H <J'/.t : MATCH (J 7. 

)=m:F0RK7.»t TO F :SS=AS(K7 , J7> : AS (K7 , J"/.) = A$ (K A , LX) :AS<K 
7 , L7.) =SS: NEXT: ENDPROZ 
2220DEFPROCo: >7=0: REPEAT: X*/.= X7.+1 :IINJ"TI MATCH <X'/.) <>2sY 

'/. X ' / . - l :FOR KZ» I TO (V7 DIV 2> :F0R J7 . -1 TO F:SS=«AS (J7.,K 
7 ) : AS <c7 ,K7 ) =AS ( J * , YX̶K7+ I ) : AS (.37, YX-K7* 1) =S * : NEXT J 7 , 
KX:ENDPROC 
2230DEFPROCtot:FOR 17=1 TO F : t o t ( 1 7 ) = 0 : N E X T I X : I F SE= 

1 TFEN BE .=2 ELSE S E l = l 
2240FOR X7=l TO R 
22O0IF MATO't < XX) =0 OR MATCH ( XX) -EE 1 I H=.N ZA1M 
2260FOR J'/.=l TO F 
2270 I F S : S ( J X X > ' S " T fEN t o : ( J X ) = t o t (JX)+VAL (AS ( JX , XX 

) i Ei SF 77RCt 
22B2NEXT 07 
2293N6XTXX 
2302CLS:PRIMT:PR1NTCHRS129; 'TOTALS":FOR IX=1 T 0 F : P F I 

NT CH^S 133; 1 a b e l S ( 17) : T A B ( l l ) : " : CHRS131; s PROCd ec z .ME XT 
:ENDPROC 
2310DEFFNmt?n DIM PX-1 : "H IMEM -PX 
2320DEfrPPOCiiiii:PRCCIi' "Low Meimir v" ) i PFOCn: PR INTCHR* L 29; 

" l l n f o r t u n a t e i y y o u a r e - l o s e t o t h e " :PRINTCHRS129; "me 
mo ry l i m i t . P l e a s e s a v e f i l e now.":ENDPRQC 
2330DEFPP.OCdf»r: TF S - * f T 7 ' ) = , ,S"THEN PK r N "CHR4:129"N/A" :E 

NPPROC ELSE PR INT to t : IX ) :ENDPROC 
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JUs/c 
LIGHTNING 

/MACHINE 
LIGHTNING J 

^v^flw Comnodore 64 Machine L'ghtnffig 
^v'Ml 5 probacy the rest ad-sonceC partes 

writing utility available or> any micro. It 
g f comes in4 pVrs: 
• I macroassembler: 

; . » MONITOR'DISASSEA\BLER 'hisis 
v»| probably the most toriprebensive 
mmS rncihmo ode development s-fst.cn 
flff ovaltobk for ;he Corirvc<ore64 with j 
flf features zoo numerous tc mention. I 

BASIC LIGHTNING BASIC 
WMm Lightning, the m-jlti-t^sking BASIC is also m 

g f l p'o*deti:o facilitateexcenm3n:oi<c>nir t j 
•f jratnrouon for Icier csscr.bk II 
•« SPRITE GENERATOR Usee to fl 
I f devdop oiI tne graphics fcr the flnol fl 
m wrns. The S{:nte Generator n:s nv'mer- MM 
IM JUS vncci&it incuding endorsement., SB 
m -otationxic reflection. -ffl 

OBJECT LIBRARY This is Machine MM 
• jBhtning'i rrosr nowsrfulfea:ure. 10k MM 
i or re- an tram cock with rro/e thar, 130 MM 
' doct meniedenvy points Tnesecre MM 

:he routines rhotprwide all the MM , 
supertax grcphixs routines in White MM / 
nnd&osf lightning. Theycontain MM 
•sirtooliy ever/ routine you 'II e<er reed BS I 
:o\sciie on A%ade Game-njrjd f f l I 
null;-tasting n Machine Ughtmng ib SS . 
..ove-M n t/'o &jmpneherisive Mm j ~ 
icccmp<jnymg iranvoi. Mm * 

m^Mm Tcta 'y decicoied to wizirg very 
¦ S J /bst, vid«o gomes, B^S/C Jghtning is c 
m^fm is a 'ullystructured e< tension to the 
I B H Commodore BASIC which adds a 
H i staggering 200 reserved vcrcs, it 
[flVM allows uo ro /iVe fcsk* to n m 

concurrently (one in 'oreground ond 
• four in background) Most of.he 
3 comrnards ore cedicoted to games 

JM writing end ihe sound and graphics 
m con-monds ore inporoifeled 

^W Procedwesand F.ASCAt type structured , 
MS programming commands ere also o I 
JM feature of BASIC Lig'rityrg. II 

Mm As will as the Commodore's own 8 !i 
IS hardware sprites, BASIC Lightning hoc ji 
« its o.vn software sprites. Up ro 255 COT r f 
9 be refined v,itl. user selectob e jM 

m dimensions. These ccr. even £e it-.-crci / f i 
• screens "ice. 1 hey can bs scrolled, ' f l 
I spun, mrromd, enlarged or inverted / f l 
r w/'tn phenpmencl speed and / f l 
f smcothness. / f l 

A Sprite Generator Program f f l 
(written in BASIC Lightning; /s ute / f l f 
supplied and can be used to design, l^m] 
edilandstoieallymj-sprites for ise in m ' 
your mam program. IMS-
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TUTO 
LAST MONTH I covered the programming 

model of the 68008 and its addressing modes 

A hrief inrrndortion r^ the instruction set was 

made and this will be expanded in 'his article, 

together with a mare complex program 

example than the one given last month. 

I will describe the instruction <et under eighi 

general headings, namely rhitn movement, 

arithmetic, shif and rotate, bit manipulation, 

binary coded decimal, program control anc 

system control. 

T h i basic Move instruction was covered last 
month h has several var-.ants. Move multiple 
registers ̶ MoveM ̶ al.ows several registers 
to be moved to or loaded from memory in one 
instruction. Move quick ̶ MovcQ ̶ allows 
an eight bit signed numbe- ̶ i.e. from - 128 to 
+ 127 ̶ lo he. sign extended and loaded to s 
data register. 
I t is called "qu i ck " as tile whclc instruction, 

including tfie number, is mly one word ̶ i.e 
two bytes ̶ long. Ncte there are other quick 
instructions in he 68008 instruction set. 
Mcve peripheral data ̶ MovcP ̶ transfers 

data between a data register and alternate bytes 
of memory, and is intended to simplify tile 
transfer of data between the 681)08 and 8 bit 
peripheral devices. I have nor found this -a very 
useful instruction for ihe Q I . so far. 
Load effective address ̶ LEA ̶ allows ar. 

effective address to be computed and stored lr. 
an address register. This is a much usee 
insrrucrion $nd an example wi l l help. Suppose 
we have opened a channel using a QDOS 
system call and stored the channel idem 
returned by the call ir. a long variable iabtllcc 
channel. Then to aciually load the channe 
idenl into address register a!) we wi l l need a 
fragment o f code such as: 

LEA channel, aO 
MOVE.L (cO),aO 

Push effective address ̶ PEA ̶ computes 
an effective address in a similar way :o the LEA 
instruction, but pushes i t onto the slack ralher 
than storing it in an address register. 

Exchange i egisiei s — EXG — exchanges the 

contents ol any register w i n any other register. 
Note that the whole 32 bit contents ove<ch 
register is exchanged. 
L ink stack ̶ L ink ̶ tnd uniinfc stack ̶ 

U N L K ̶ are related instructions L ink causes 
the cm rent contents o f an address reg.ster to be 
pushec onto :he stack. The address register is 
then loaded with the updated contents of ihe 
stack pointer and a s.gn-cxtcndcd displacement, 
which is a pan of the instruction, is then added 
to the stack pointer. 
This can be used to create i stack frame in 

wli ieh would be stored local data etc, is used in 
high level languages. UNLK . restores the stick 
ano appropriate address register to its stite 
belorea L ink was executed by loading the stack 
pointer from tlx: address register and then 
loading the address register f rom the top o f ihe 
stack. 
The A DD instruction adds the contents o f 

ihe dc.\tinaiion effective address tc the contents 
o f the source effective address anc the result is 
stored in ihc destination effective address. The 
addition is binary. As an example suppose that 
data register dO contains $100 ̶ i.e. decimal 
256 ̶ and that address register aO points to a 
variable which contains S200. Then the frag-
ment o f code 

ADD.W (aC).dO 
wil l store the result which is $300 in dO. There 
are several variations on this instruction which 
are applicable to many other of the arithmetic 
instructions. 
First, we can have Add.B, Add.W and Adc.L 

producing byte, word and long results respect-
ively. Eitl.ci ilic destination or ihc source must 
be a data register ̶ i.e. it is not possi ble ro add 
the contents of two memory locations together 
without first moving one of them into a data 
register ̶ but see AddX below. 
The add address ̶ Add A ̶ instruction is 

similar to the Add :nstruc:ion but the cessa-
tion must be an address register ̶ and so size 
byie is no" allowed. Add immedia:e ̶ Add l ̶ 
specifies the source as immediate dan, and add 
quick AddQ ̶ provides a "qu ick" 

olliday 
continues his 
course on 

¦ assembly 
language. 

immediate add o f f rom 1 to tt. 
Add extended ̶ AddX ̶ performs an add of 

sour re rnd de f in i t i on and rhe extend br . It 
lias two versions, cither add reg.ste: to register 
or add memory to memory. 

I he extend 5it, when atlected, is set lo the 
same as the carry bit I t is unaTected by data 
movement instruction. Note that this allows 
multiple precision arithmetic. 
The subtract instruction ̶ Sub ̶ and all its 

related instructions, i.e. SubA, Subl, SubQ and 
SubX work in exactly the same way as their 
equivalent Add instructions except hal the 
source is subtracted from the destination ̶ and 
in the case o f SubX the extend bit is r.lso sub-
tracted. 
Mult ipl icat ion of .wo 10 b.t numbers to 

produce, a \2 hit rcsnlr cm he either unsigned 
̶ Mu lU ̶ or signed ̶ MulS. Ons o:' the 
multiplicands must be in a data register and the 
result wi l l be placed in this same data register. 
Similarly there arc two divide instructions ̶ 

DivS and DivTI ̶ which divirl f a V Kir 
number in a data reg.ster by a 16 bit .lumber. 
The result is a 16 bit quotient in the lower 
word of the data register and a 13 bit remainder 
in the upper wore o f the data register. 
The compare ̶ CMP instruction per-

forms a subtraction o f the source f-on: the 
destinaton. and sets the condition codes 
accordingly b i t does nor change :he destina-
tion. There are also similar compare address ̶ 
CM PA ̶ compntft immediate; ̶ CM FT ̶ and 
compare memory ̶ CMPM ̶ instructions. 
Negate ̶ Neg ̶ subtracts the operand from 

0 using 2'i, ccmplcnient arithmetic. There .s 
also a variation c f this instruction using the 
extend bir (NF.GX) for m u l T i p r e r i s i o n a r i t h -

metic. 
The dear instruction (CLR) clears, i.e. stores 

zero in , the operand. Note that, as wi th most 
instructions in the 63003 instruction set, this 
instruction does not work wi"h i l l effective 
addressing modes. I n particular it is not 
possible to CI .R and address register. I t is 

(coniinoed on next page) 
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6a QL 

X 
(continued from previous page) 
often necessary to clear address register a6 as 
some QDOS system calls require addresses in 
other registers relative to a6. To do tliis you 
can ins:eac use the instruct .on 

CUBA a6,a6 

The sign extend instruction ̶ Ext ̶ wi l l 
sign extend a byte to a word or a word to a long 
number. Effectively, this means that for a byte 
to word extend bit 7 wi. l be ccpied into bits 8 
through 15, and similarly for a wore to long 
extend bit 15 wi l l be copied into bi:s .6 
thrciigh 31. 
The test instruction ̶ T S T ̶ compares the 

operand w i th zero and sets :he appropriate 
fla&3. The tc3t and set instruction ̶ TAS ̶ 
tests the byte operand setting the flags accord-
ingly, and the most significsnt bit ̶ bit 7 ̶ of 
the operand is set. 
This instruction would ncrmslly be used in a 

multi-processor system foi syi.cluoiiisdtiou of 
several processors, which does not apply .o the 
QL o f course. 
The standard logical operations of bitwise 

and ̶ Anc ̶ inclusive or ̶ O : ̶ exdus.ve or 
̶ EOr ̶ ond invert ̶ Hot ̶ arc available fui 
byte, wore and long size of data. Either the 
source or the cest nation must be a data 
register. There .s also a set of immediate 
instructions, i.e. Andl , Oi l and Eor l . 
Shift anc rotate instructions have both right 

and left versicms. There are arithmetic shift -
ASL ar.d ASR - and logical shift - LSR and 
LSL - instructions. ASL and I.SI. are 
identical, causing a zero to be shifted into the 
tight hand side as the left shift takes place. 
ASR causes the most significant bit to he 

retained as a right shift takes place, with the 
least significant hit falling of f the end. The 
I.SR instruction is similcr, but 3 zero is shifted 
i:i at t h ; left hand end. 
The number of bits to be shifted can be 

specified as either immediate data ir. the range 1 
to 8 bits, oi else in a cata register in the range 0 
to 63 b:ts. 
The rotate instrueiionj have both riglv. and 

left versions without extend ̶ 3 . 0L and T<OR 
- and with extend - ROXL and ROXR In a 
rotate instruction the bit which would "Pal." of f 
the end is led back into the opposite end of the 
register, and ilco into the carry bit In the 
extend version bcth the carry and the extend 

bits ate affected. 
>'our extremely useful bit instructions are 

available on the 68008. The bit to be mani-
pulated can be specified as either immediate 
data cr as a .number held in £ data register. 
The bit tcft ̶ BTST ̶ ii isuueiiuu tests die 

state of a specified bit in £ register or memory 
location a i d reflects i t in the zero flag. The bit 
tested is not modified. 
The bit test and set ̶ Bset ̶ instruction 

letis i i i d i effects the sute o f the bit in the zero 
flag and sets the bit to a one. 
The bit test and clesr ̶ BCI.R ̶ tests the 

bit as in Bset but resets the bit to zero. 
f inal ly, the bit test and change ̶ BCHG ̶ 

tests the bit and then inveiis it. 
Thiee instructions are included which 

operate on byte sized operands and perform 
BCD arithmetic. T.ne add decimal wi th extend 
instructicn ̶ AKCD ̶ tdds the source 
up l and aud destination operand and extend 
bit together using BCD arithmetic, placing the 
result in the destination operand and i f neces-
sary setting the extend bit to allow multi-
prccision BCD arithmetic 
The operands must c i t lu i l ull, be contained 

in data registers, or else in memory locations 
addressed indirectly through address registers. 
In the case of memory to memory addition enly 
the predecrement addressing mode is available, 
to fac.litatc multi-precision addition. 
The subtract decimal wi th extend instruction 

̶ SBCC ̶ subtracts the sourcc operand and 
ex:end bit from the destination operand using 
BCD arithmetic. The addressing modes are the 
same as for the ABCD im t i u u i u i . 
The negate decimal wi th extend instruction 

̶ NJbCD ̶ subtracts the destination operand, 
which is o f size byte, and the extenc bi., from 
zero plac.ng the result in the destination. Thus 
the instruction produces the ten's complet ion 

• o f a BCD number i f tlx; extend bit is reset and 
the nine's complement otherwise. 
This month's program example procuces a 

directory o f the cartridge in micrcdrive cne and 
lis:s t.ic number of sectors taker, by caJi "tie, 
something which is not provided for in the 
normal Q I . D IR command. I have kept the 
program down to a reasonable length so as not 
to obscure the structure unduly. It is quite a 

; simple matter to extend this simple program to 
I give other features such £S directory of other 

drives, selective listing of groups of files etc. 
The parts of the record we are interested in 

sre the file length, which is a long word and is 
located at the star: o f die recorc, and the name 
of rhe tile which is stored in normal QL string 
format wi th the nc-me length stored as z word at 
bytes 14 and 15 from the start of the record, 
<nd the actual name which starts at byte 16. 
The program starts by opening channels first 

to the d i rcaoiy itself and iliei. to ihe screen, 
which is the channel used for output, oy using 
the QDOS io-open svstem call. The cartridge 
name and count of empty/good sectors is then 
fetched wi th QDOS filing system trap fs-mdinf 
and these details printed. The program then 
enters a loop. 
Wi th in this .oop a check is made foi the crd 

of file marker from the directory with QDCS 
call io-pend, exiting i f it is found as we have 
now i c a l the whole diieetoiv. I fe i .d of l i le not 
found the next record is read into a 64 byle 
buffer. We now test :o see i f t i e Hie length or 
name length are zero., as i f they are it .ndicates 
that this is an old file which has been deleted ̶ 
in this ease wc branch back to the stain of the 
loop. 
I f we have a genuine file reccrd we calculate 

the number o f sectors from .ts length 2nd print 
the sector count as a decimal number using a 
QDOS uti l i ty eall ut-mint. Wc now move the 
pr im position to column four wi th QDOS 
screen driver call sd-tab and print the name 
string using QDOS in eall io-sstrg Finally we 
send a line feed character to the screen with 
QDOS io tal l io-bbyic, mid llieu blanch to the 
top o f the '.oop again 

IOC nn.iFcr 

«8l85 
=8i ia 
=8201 
=1303 
=8305 
=BB7 

•am 

=KJ4? 

=«CE 

=«0A 
=FTFF 
=FFFF 

SrHT 
2 
3 
t 
5 
6 
7 
3 
9 

10 
1] 
12 
13 
14 
15 
16 
17 
IB 
19 
21 
21 
22 
25 
24 
25 
26 
27 
?B 

SOURCE SNiTIKFJi; 

^sswbed usirq KEtftCDlCO a>«tblcr 

it Jrjob 
it_alchp 
:o open 
io_f strq 
io stu-te 
io.sstr? 
icj>fid 
;d_t»> 
fs_«dint 
fs heidr 

equ $105 
ecu $113 
fou $201 
equ $303 
fqu $305 
equ $3E7 
equ J3B8 
equ $311 
equ $3«5 
equ 

ut «nt ecu ICE 

W 
this.job 

int 

BHDS 

ecu HA 
ecu -1 
pau -1 

ncr> 
iviurr.rtft 

trap l\!/$10> 
tst.l da 
ends 

iiea 72FP 
8H2 7601 
WW 41F* 1122 

8103" 7801 
8i»A 4E4i 
0t8C 4A8f 
Uii ^ei i lK 

0N2" 2c*£ 

72Ff 

2V 
ja 
31 
32 
33 
34 
35 <»a.n rai:in; 
34 
37 «opjn H0Vl_ 
3ft 
3? start 
40 

•eve.* U,\i 
js- (\2> 
t>:.l da 
enl« 

•o/eq 4thisjot>,dl 
•oveq M.43 t=dir 
lei dirjia«!,,i0 loinl to »dvl 
QDOS ic_G0M 
«oveq lto_oien4fFF ,dS 
trip lie coen/<10l 
ts:. 1 dfl " 
fan* err eii: 

41 
42 
42» 
42* 
42» 
43 
44 
4b »r.Gt save «d/l_ cfianr.'l it tn 
46 
47 io/ea.l a3,i* 
48 
4? <ne< open sc- channel 
5* 
51 io;eq 4>.hi»Job.dl 

«CI0? (listing continued on page 121, 
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Write programs to unlock the multitasking power of your QL! 

Use Metacomco's much acclaimed QL Development Kits to create the soft-
ware you need: Use Assembler for its speed, and for access to the QL's 
many features; use BCPL for systems programming; writing games, utilities, 
and applications packages; use LISP for manipulating data structures, and 

for exploring the world of artificial intelligence. 

ASSEMBLER £39.95 'flffl 

> Standard Motorola 68000 
mnemonics. 
> Enqlish error messaqes. 
> Produces code which can be 
EXECed. and run as a 
concurrent job. 
> External references allow linkage 
to high level languages. 
> Integral linker allows assembler 
programs to be linked together. 
> Macro expansions. 
> Position independent absolute 
or relocatable code can be produced 
> Conditional assembly. 
> Large range of directives. 
> Fjlly formatted listings. 
> 30 character variable names and 
32-bit values. 

v M & l 
ASSEMBLERUNKg 

A M * £ 3 9 . 9 5 

The QL Development Kits are 
available frcm HMVf Menzies and 
many other leading retailers or 
direct from Metacornco. 

n e i m i c 
26 Portland Square, Bristol BS2 8RZ. 

Tel: Bristol (0272)428781 
'Existing 'egistered users car obtain an upgrade. 
Contact MeUconco for details. 
QL & QDOS are the trad? nanes of Shdar Researa Ltc. 

£59.95 
> Trie compi er. 
> Multiple BCPL programs can run 
concurrently 
> Full runtime library includes 
interfaces to QDOS graphics, file 
operations, window handling, etc. 
> Exception handling provices 
diagnostics for debugging. 
> Link loader allows linkage of 
separately compi ed segments. 
> Assembler and BCPL modules 
can be linked together. 
> 32-bi: variables isethe full QL 
address space. 

Eacn language is suppl ed as a 
complete Development Kit 
which includes the software 
(on a M crodrive Cartridge), 
Vtetacomco's popular fu I 
screen editor, and user 
manual. 

LISP £59.95
 mc AT 
4-P&P 

> Fu I support of QL features 
including window graphics, anc 
screen handling. 
> Compatble with Acornscft Lisp 
for the BBCmcro. 
> Interpreter. 
> Tulle graphics. 
> Structure editor allows alteration 
of data structures. 
> Prettypr nter displays programs 
in structured format. 
> Trace- to aid in debugging. 
> Garbage collector automatically 
recovers spare memory space. 
> 28-bit integers and 253-cha-acter 
names. 

NAME 

ADDRESS 

PU>lCUUt 

TCL.NO. 

SIGNATURE 

Phone today, or post this coupon 
to: Metacomco, 26 Portland Square, 
Bristol BS2 8RZ. 
Please send me: 
Ihe QL Assember 
Development Kit at £39.95 
The QL BCPL 
Development Kit at £59.95 
THE QL LISP 
Development Kit at £59.95 
I enclose a cheque for £ or 
debit my ACCESS/VISA Account No. 

Card expiry date:. 
?rice includes VAT. poitagt anc paccingUK Tiairlanc only. Deliveiy allow ip to28 days. YC1 
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DO MORE WITH YOUR 

COMMODORE 
MAKE THE MOST OF YOUR COMMODORE COMPUTER WITH THESE 

BOOKS AND SOFTWARE - THERE'S SOMETHING HERE FOR EVERYONE. 

COMMODORE 16 
Gateway to Computing with the Commodore 16 Books 1 and 2 

Enter the gateway' arid discover a new fun approach to computingand the 1 6 

when you eiuountei a tai l ofculunft l dutaUers. problems, imdesami 
projects. Start from scratch \v.th look 1 then devdop your programming aid 
ether skids with Book 2. Ideal for the young-and young a: heart! 
£4.95 each/ Shiva Books/ Ian Stewart & Robin ones 
i M 1: ISBN: 8%M LVQX-.Book 2. ISBN I 85014 010 5,' 

Easy Programming: Commodore 16 

Idealfor newcomers to computing, this lxx>k is a thorough and entertainirg 
htrofinrtinntop'ogrimningon thenewC 16 
£5 95 Shiva Book/ Ian Stewart & Robin Jones {>SBS 1 85014708V 

Commodore If) Machine Code 

Covers every aspect cf machine code programming on theC 16. frcm scree/) 
control and graphics to assembly language and debugging techniques. 
£6.95 Shiva Book/" Ian Stewart & Robin Jor.es i »185U14V12X} 

COMMODORE PLUS/4 
Commodore Plus/4 Machine Code 

Ever/thing you need to know about machine code programming for the new 
Commodore Plus'4-screen and keyboard control moving graphics and ccloui -
plus descnpt;onsof all ch; facilities of TliDMON. the C Plush's built-in machine 
ccdcmonitor. Packed with simple programs and advice tohelp you de/doy your 
C Plus'4 machine code. 
£6.95 Shiva Book/ Ian Stewart fi Robin Jor.es HSBKIS50I4914V 

COMMODORE 64 + VIC 20 
Commodore Peripherals: A User's Guide 

Wan? to add to your basic 64 or VIC system? Find youi way through cite 
peripherals jungb with this easy guidjl 
£7.95 Compute! Book/Julie Knott S Davie P r c c h c o w f / S f l V O 5 6 6 ) 

Computers Commodore Collection Volume 2: Programs for the 
VIC and 64 
£10.95 Compute! Book (ISh\'OM?5$670V 

Computers Third Book of Commodore 64 

Outstandinggames. applications, tutorials and utilities from Computers 
magazine and Gazette - plus several reverbclore-published programs 
f 10.?5 Computel Book USBN0723) 

G a t e w a y t o C o m p u t i n g w i t h t h e C o m m o d o r e , Books 1 a n d 2 
'*nter the gateway'and have fun with your C 64 uhileyouleam the se: rets of 
successful ccmputing! 
£4.95 each/' Shiva Books/Icn Stewart 
(Booh!: ISBN 185014 CI7 0 Boc* 2: ,SBN! 85014 035 9) 
Commodore 64 Programmer's Notebook 

}'irst-time us?rs and experienced programmers - cut COWQ errors and ease 
frustration with this w^rcr rnWs answer gride, which fills heg^pleft 
between theOwner's Manual and the Programmer's Reference Guide and shows 
you how to na ster B.\ SIC on the S4. 
£ 14.95 HRW Book/ Earl Savage asm U02LMXH 5> 

Mind Moves: Strategic Brain Games for the Commodore 64 

Tued of flaying arcade games? Looking for strategy games due w i l clulleftge 
and entertain you and ycur family? Look no further! The eight intriguing games 
in Mind Moves feature strategy, words, adventure, resource management, and 
much more. 
£18.49 dilithium Press' Book - Disk uSBS0880562250) 

£18.49 dilithiuaa Press'BODU - Cassc:tc HSDX08S0562287) 

Golden Flutes and Great Escapes for the Commodore 64 

Create yo.ir own games for the 64 with this stnightfonvard gu.de - all you need 
is a snail amcuntof BASIC programming knowledge. Four complete gone 

ptogramsaic included, ready to run on disk oi cassette- Gulden Flutes Gieal 
Escapes. Mars, and Treasure Hunt-w.th full explanations of how everything 
works. Check them out - then usethebcck tostait programming yourown 
adventure fantasies! 
£18.38 dilithium Press/Bock + Disk \ISBN088C562W8, 

£18.38 dilithium Tress/Bock I Cassette USDS'.1080762076) 

Colour and Graphics for the Commodore 64 

£13 95 HRW Book/Andrew Veronii (ISiN 00?0000521) 

Computers Reference Guide toCP/M cn the Commodore 64 

Volume 1 

Everything you need oget the most cut o; Commodore's CP/M package and 
astcmise it to su.t ycur own nm: s. 
£11.95 Compute! Book/James Doody UMSOWISOOO 5} 

Avaihbk from laige branches of tools. Menztes. W. H. Smith tndbookshops, 

computet sheps and department < tores: or direct from (he distibu;or by fiP.ing 

io the ewpon below end sending :t with yourpjymen' to HOLT SAUNDERS 

LTD. ACCOUNTS DEPT.. J ST ANNIE'S ROAD. OAS7DOVRNEBN211UN. 

Fleas-? imke dieouespayebleto Holt Saunders Ltd arc/aHow28days for 

delivery. 

• Free postage & packing on all UK orders * 

ORDER FORM 
Please send me 

ISBN TITf.E QTY TOTAL 
PRICE 

eudm* payment of £. by dicque ¦ 
or debit mycredi:card: 
Amot Q PincrsClub QV iw Access Q (plcanc tick) 

Credit card n amber 

I I I I I 
Name (pleaseprint}. 

Address 

YC 2/35 

Telephone. .Signed. 

& £ S 0 COMPUTE! g B d p ' ^ 
dilithium S 

Telephone credit card sales welome-justd:al lOOlUKcnlyl'andask 

'the operator for nU-EPITONE 2568 

J S V HOLT SAUNDERS 
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(iislirg con;invert from page 118) 
M16' 7i»Z 
§116' 4.FA0I16 

Mil 7MJ 
B0H 4>42 
B82C 41E* 
6021 6iW 8»-6 

0IW4 

8121 363C ffff 
ae?t <84c 
8821' 43FA 81B6 

495;' 7145 
803f 4E43 
&63» 
0*3f' «40B 00E0 
0B3C 2E0I 

883i' 34 it »8M 
8842' 2040 
8141 43fA IIF« 

•u'cij H,d3 
lei scrjuu.al 
8DJ5 io_ope< 
•o.»c lio_oj»nt<rF,o8 
trap- lta_cvrn/SiiB 
tit.I d8 
bre err exit 

5Z *u'eg *2,iiJ e<i 1 Ccrin 
53 lei scrjuii,*! psint to screen 
54 
54+ 
54* 
54* 
55 
Ji 
V «ard saee str. cfanne id .n 
58 
!? »ciea.l i«,«3 
t l 
tl »no* qe: carlridie nm â>J eiptY/qicd sectors 
<2 

kvi.m Imf,d3 tueoit 
•cvei.l tf.t l $tt 4:r :d 
Id buffer,»1 
BIOS fi_«di»f 
•:vec lfs_»linfMFF,(8 
trap »fi_«l)nf/»llf 
t«t.1 el 
bie rrr.ext: 
•ive.l dl,el 

<3 
<4 
<5 
<6 

<4>* 
in* 
11 
49 
«9 
18 ipnnt lartndpe na«e 
71' 

«.a»e 'aptrtwd sectrs 

•ive.x <10,12 
•ivca.I a5,i0 
In bu-fer.il 

10 bpes i l 
icrtw cbai id 

:s BIOS i i .ssf j 
6141' 7667 »vicij iio »itf9urr,cj 
BI4V 4E4J trap lio sstrg/liae 
804:* <oea '5' t lt. l <8 
oat:- 'A»« Mr A bie err.exit 

f7 
'8 tp'inl c«pt' iec:or i»jnt 

8152 7284 18 Mve.l 94,di 
8854' J841 il s«ap dl 

)2 V{CtOfl ut.iint,<2 
WJs 1470 MCC )2. •>v«.« vt_«int¦«2 
MSA1 'E92 32« jtr Ia2) 
009C' *A8I 32» t l t . l it 
W IBM 33 bie err.exit 

34 
85 (print 7 ' 
Bt» 

8012' .23C I02f 87 wve.b 87 ,dl 
8B!6 363C :FFF 69 •5ve.« Iinl,d3 

89 CtDS io_»byte 
tê A 'BW 07' •erĉ  •»"o.»brt»urr.jB 
0KC- IE43 trap »io.ibjle,t!80 
MiE' IA8I 8?» tst.l «8 

U«R MAA 98 tne err.ex:t 
91 
92 •fait qcoS sector ciuot 
93 

80'4' 3284 94 MV«.» d4,tl 
95 VCCTOi ut_»lnt,i2 

0BV 3478 08Cf 95« wve.» ut.iint,i2 
N'rt" 4E« 95* r.r »*?> 
arc 4MB 95« tst.l it 
W'E' 6681 8I9A 96 bfti etr.ex.t 

001E' 4JFA MSi 
»)2 4A91 

'•14' 67E€ 
wis m KIE 

88M" 4?06 

l_IK 2040 
88S£" 2211 
8tt! KfC *2«0 
i icr «*i 
wer w i 
H C I «>A. 

WCT G28C 410: 1081 
80&I «4l 

MN 3478 IIC£ 
08DS €92 
W&l 4A90 
MM WW l*3C 

m i I23C N34 
8IE2- 343C FFFF 

IKD' 'C4J 
flEA 'A89 
I0:E felt 187C 

1*1 'JfA 1144 
Nf4 180-
i W WFC 4110 

89ft' :017 
Wl- -C4J 
81ffl <A34 
01E' 4SI0 1016 

aifc- .23C 108A 

.Jl 'lest file diiO MIC length fo« t 
. 2 2 
•23 lea.I buffer,al base or bjffer 
:24 . l i t . I (all 
.25 
.26 fbrancf: if file lenqth 0 
27 
23 Uq.s locp 
.29 u t , . }0E<il) 
.10 
.31 iirandi ii' nacr Iviiijlli 0 
!52 leq.s loop 
:33 
:34 *:alctfate sectar coint cf file 
135 

iovea.1 aS.al 
icve.i UD.dl 
91i*j ISU.dl 
sue d. 
tit.M U 

fir.I 
atd.l 1118088,41 
s»ap d. 

:36 
177 
US 
13? 
1*8 
I'l 
1*2 
1*5 di 
5»4 
1»5 »p'int sectir coint 
I ' i 

I 

scr. chan id in a8 
cet lenqth of file 
cilc 10 ol sec tori 
remainder in least sig *ord 
lero fli) i.*t if no iriaiider 
IfsncH 'cijjndcfi 
else :ncr jectir coint 
iectoi• couil ir dl.i 

147 
l«7f 
147* 
5'7. 
ne 
w 
110 ttab to col 4 

VtCICR ill itnt,{2 
icve.M ut.imt.j2 
jtr \all 
tit.I 10 
brs wr oxit 

K-itesKtx ccunt IUI 

1« 
152 
1)3 
153» 
I33t 
153* 
154 

1)6 •print l i l t naa« 

Mve.N »4,dl 
MVt.H linf.dJ 
9103 *J.t»b 
n*eq Isd.UbMfF.dl 
lidv hd.Wb/IIII 
t l t . l II ' 
bie cr- «nt 

IlifOJt 

157 
15B 
159 
lie 
lit* 

lie* 
15! 
H? 
113 <print line fttd 
114 

lea buffer,il 
Mve.K l6E<al),l2 
alda Ilt0,al 
fiJOS n.jjt'q 
nviq lio_«tr̂ HFF,48 
li<t> iiu ^tr-j.'iia* 
tU.I 10 
bie ft- exit 

use of buffer back in al 
in of bytes in mie 
joint to ikart of nue 

SIK 

8t« 
8110-

•005 
.£43 
4A5I 
i&08 HI: 

8114" 1088 :F3E 

155 
1)4 

154* 
IS6* 
157 
158 
15? *and Woo 
1/8 
171 

•ove.e I t f^ l 
G)0S ii.sbyte 

trap lio_*vtf.*180 
tit.I 16 
bi» er- exit 

fc-a lo» 
97 172 
98 *irint litvi feec l?3 ircutire ei.t 
99 174 

B0J2' 123C MBA 08 tavt.l 8lf,dl 8113 4280 175 licp,e>it cir.l J8 10 errors 
JbJC H-H- 01 IDVe.l l¦n4,o3 176 

.82 8D0S .o.sbfte l?7 nrror exit 
MIA' 7M5 .02* •oveq lio.sbfteVIFf d0 179 
MIC' 4E43 112* trip lifl'ihyta/tlll 01W .'610 179 err .ex it •ite.l d0.c3 ;rr code 
MK' 4A9B !I2* tst.l d6 sue 72? F iea Mve-j lthiijoo,dl 
B8<«' 6688 888H 183 Ine e r̂_etit 181 •OOS it.lrjob reao-e jel 

184 3lt£- 703J 181* «ave<i «atJrjoti«FF,dl 
185 «starl of OOP 8!J0 4»4> !8I» trap titJrjob>'Sl8< 
116 ll?2 4A30 181* tst.l il 

8094' 2B4C 187 hep iovea.1 a4,a8 get «lv cba<« ie 01»4 7310 !82 io<eq 08.0} 
183 81J6' 4£75 103 'ts ana ret 
189 tteit for fnd ol file 134 
110 185 
Ml JDftn ia_oind 91*' uts l«l» »lif njw 

0096' <008 111* ioveq 8iojierdl$fF.58 4D44 5431 5f ••87 : c . b MOVI ; 

0fr3 4E43 111* :r»p lio.pesd.$100 91 SI 188 (net <.2 
0B9ti' 4AD8 il l* :st.l dB 0150- 0884 !B9 s:r naie :c.v ' 
B89C 667A 112 >ne.5 looj_eiil e«it if lot 01(2 5343 525F 198 :c.b SCfl. 

113 0156" !9l :ncp 1,2 
114 ielie fetci next dir recird 0154 4340 !92 biffer cs.b 148 
115 0K6" '-93 b)f_«nj • 

ii?E' 7440 116 K>ve« 1141,dJ buffer iMftb 3̂40 194 E>IF le-. iqu bul .fnd-Mitier 
8000' 43Fft 8094 117 lea tuffet.al iitr of luffe- :?5 

IIA >Htl§ )o_f«.trq eif 4' 41k !9A ri rc.h Jh 
88A4' '803 118* loveq #io_fstr¦HFF,dB 0i?R :?7 ri en4 
0IA6' 4E43 118* trap »)0.«itM/l¦f8 :?6 
8«6" 4A9I 118» tst.l d8 0WC =4116 :9» ri buf cs.b <18 
0fAA" 6608 Hit 119 :ne irr_e>it 

120 '81 M4 
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First World War Aerial Combat... 
fantastic 'Point of View'bread* Action 

EFUGHTSOFFRIfTflSYi 
it's an in your hands. 

Commodore 64. 

SELECTED 
TITLES 

AVAILABLE 
SOON FOR 
SPECTRUM 

W r e at the controls for this ; 
World War I dog/ighi gamo. 
Shoot down enemy pianos, 
bomb targets, strafe tanks andgun emplacements - there's constant 
action on the Incredible 3-D dlngohafiy scrolling screen. At the same 
tlma, you have to kuep{rack of aHitudd, speed, fuel and damage. 
Medals don't come easyJYou must master a series ol Hying skills 
and perform them with plnpo'nt accuracy. One aiTp snd you've lost 
It all -evon your life. Happy landings, acal 

___ Commodore 64 and Atari. / 

games 

Indu^ralcl-^'O, 

I I S 



RESPONSE FRAME 
Do you have a problem? Your marual is 
incomprehensible or you just cannot get the 
hang of that programming trick you tried ̶ 
whatever it is, Tim Hartnell will do his best to 
answer your queries. Please include only one 
question per tetter and mark them "Response 
prarne". 

" p i r a t e " 

program, 

password. 

SECURITY SYSTEM 
B I own a VJc-20 and have just 

fitiialicd a p rogram which 

returns information to the user 

when a password is entered. For 

security, I have included a line 

zero in the program, to dis-

enable the Run Stop/Restore 

functions. This is intended to 

stop a user from breaking into 

the program while it Ls running. 

However, when someone loads 

the program, Run must be typed 

in before th© progrum will work. 

This , oF course, gives the 

t ime to list the 

and discover the 

I have heard of an 

automatic run sequence, such as 

the one on Anirog's version of 

Krazy Kong, but I cannot list Ihc 

program lo discover the basic 

idea. Please can you assist? 

Ti>nothy Carsni, 

Rcchdate, 

Lancashire. 

T H K K U IS N'O >iinJc Pvke ui whuteve. 
which will give you aulorun on ihc 
V i>2( , Tmo.hy . A machine routine 
lo do Jl would be some 90 lo 1UU 
bytes long. One simple th.ng you 
coj ld do wculd be 10 'hide' ihc 
password witnin the program, «> ii 
would take a lot cfdil igc.it searching 
rowoik it nut This <*:mld hrdnre hy 
as follows. 
.3or.'t just hive a I f A$ 

"Password" Then line in ihc 
pragrsm. Rather, hold the password 
as a series of chancier numbers, 
which the computer checks clement 
by element, comparing the numbers 
with the ASCII codcs ol the entered 
suing 
These need not be held in ihc same 

order as liie password, and neec not 
ev:n be in a single placc within th : 
program. Every, say, third value 
could be a dummy, which th ; 
computer could ignore, and >o on. 11' 
you make i l difficult to work oui t h ; 
pic>swv>id, f iuin .»n c.\<«niiutiou of 
th ; program, you increase its security 
to a certain e<tert. 

MC GRAPHICS 
| I Uitvc ;« 4BK S p e c t r u m a n d 

have been learning machine-

code. Most area? of mac.iinc 

code are well explained in books, 

hnt I have found very little on 

moving grapliics and sprites. 

Could you tell me if there art 

any books specifically dealing 

w i th g r aph i c s ? 

Mark Goodacre, 

Parkland;, 
Northampton. 

A L T H O U G H , A I A K K , I do not know of 
any books specifically deal.ng with 

the subj:ct, 1 suggest the two which 
i re most likely to be of value IO you 
arc Supercharge Your Spicirum by 
David Webb (Melbourne Home, 
^5.95) rnd Mastering Machine Cede 

en wir Sf.cctnon by Tonv Baker 
(Interface P jblĩat:ons,£9J5). I ' d be 
inicresied to hear f rom any 
publishers vho have produced woiks 
dealing specifically wi th this area. 

QL PRINTER 
B At present I have a ZX 

Spectrum, but 1 wil. be buying a 

QL shortly. To accompany the 

Q U I also intend to buy a 

printer. The main purpose for 

tli is is to produce a quality 

printout, •iiiitahle for format 

report* at University. However, I 
would also like it to he able to 

prvducc graphics. Obviopyly, I 

would need a dot matrix printer, 

and I gather printers such as the 

lirothcr hl'44 and the Silver 

Reed EXD15 can produce a 

quality print very close to daisy-

wheel quality. However, I am not 

sure how versatile they are with 

regard to graphics. Could user-

define graphics be printed, for 

instance? I f not, what kind of 

grcphics cun they print. Aleo, 

could they cope with snbjccts 

such as graphs? I intend to spend 

between £21)I' and £400. 

C.T Flint, 
Wdwyn (Sard™ City. 

I H A V E I : S M > :n Epson FX80 exten-
sively will-, my OL and have hac. no 
prohlem reproducing anything 
which can be nclc wi.hin a program 
l int. Kote ihst on I IK Ql . graphics 
do not have the sune importance as 
on the Spc:tnitn. There is no bui.t-in 
Basic lOUl.ne for defining yeui uwu 
graphics, for instance. A machine-
code routine is needed fortius. There 
is also no built-in lacUity; like Copy, 
to dump he screen to ihc printer, 
although :hcie are routines which 
wi l l dc this. 
I often f n d it is better to put some-

thing like Prir.t CHR5 (144) w i l l in j 

lisiing. rathei than just a pai* of 
quote marks with an obicur;, hard-
lo-Jecipha giaphic within it To gci 
text output lo th= printer from the 
QL, you reed to open the channel tc 
the pr.nter I gcnctally use ti 3 ̶  
then preface the maicrial you warn 
wi:h this channel number. as in Prim 
# 3 , "He l lo " 
I f program list nips ana straight 

trvi ni.tpni form the bulk o f the work 
you'l l be doing, almost any printer 
wi l l d j . You can buy a very good 
dniey-whc;l printer within ycur price 
range. No:e that some printers do no' 
allow you to control .he width of the 
outpui when listing a pmgiaui, 

which can fcc a major disadvantage 
when inclu&ng listings within other 
material. I f this is important tc you, 
sou should check this out before ycu 
decide on a particular machine. 

TOO COMPLEX ? 
| I have a program on my 

Commodore 64 from one of your 

issues w l i r l i inplii(lp<! several 
machine-cede routines. 1 am 

sure it is typed in correctly. 

When i t comes to a specific lir.c 
— the same liae each time I try 

to run it — which includes SYS 

38609, the program goes wrong, 

and the message "Formula too 

complex" appears on the screen. 

The keyboard also locks up. 

What is wrong? 

I'/orr Sund.wt. 

Jakoosh, 

Noraay. 

Tl tB SYS CAM. riggprf. ihe machine 
code routine starling at address 
38600. As you get in crroi message 
cach time from this l i re, it appears 
that ihcrv is an error in the machinc-
codc. The error m:ssa?c "Formula 
too complex" i> not significant, as 
nachinecode erro-s often trigger 
unre.ated Basic error messages. 
I lowevcr, the fact tha: you've goi a 

Basic erior message suggets the tr ior 
in your machinc-codc program 
nodilics something used by the Basic 
program. It may, lor example, ta<e 
auiiiclliing o f f llic Muck without 
replacing it. so the Bisic progrsnn 
finds the wrong values when 
carrying out something e'.sewlxne in 
the program. 

AID ON AID 
• I own £ Vic-2) and an IO IO 

expansion bourd, w id i fc Plus 80 
IfiK Ram, a Commodore £K 

Ram, a Programmer's Aid, and 

a Super Expander. When I do a 

SYS 2868J to enable the Pro-

g r a m m e r ' s A i d . n o t h i n g 

happens. It works with the 1(.K 

Ram on its own, but when I add 

the other cartridges and try 

again, I get nothing. I would like 

10 know if it is possible to get it to 

work wi th a l l die cartridge?, in i t . 
Aioori, 

Huh. 

THE SK CARTRIDGE and the Pro-
grammer's Aid use memory which 
overlaps so you cannot run them 
hoi I: at once. You should luve no 
orobleir.s with using all the oners at 
he same time, bu: the PA and the 
3K cannot be used at once because of 
:hc memory overlap. 

SINCLAIR LATE! 
• Does any reader know how to 

get Microdrive orders executed. 

I placed my order eight weeks 

ago, and so far have received 

nothing. Sinclair has not even 

replied to my query. I am trying 

to contact the Office of Fair 

Trading to see if they can help. 

Hut there been any act ion f r om 
this body over Sinclair? 

Dr A O Smith, 
Bel^asi. 

S I N C L A I R R I I $ E A R C I I has been the 
target of several approaches from the 
Advertising Standards Authority, 
mostly due to its infamous 28 day; 
delivery promise on QI.'s. A 
spokesman for Sinclair told me that, 
as far as he knew, no situation had 
arisen which me'-int the Office of Fair 
Trading had bee.i brought into ihe 
question. 
Accurdiug. IO ihe icvoids, /ou. 

order was dcsparchcd seven weeks 
from -he dan of your order. I f you 
have not iccc:vcd the product by the 
t ine the letter is publisher let u> 
know, and we'll send the boys over to 
sort it out. 

CORRUPTION 
• I typed in it program from an 

earlier issue of your magazine 

for the Commodore H4. I had 

some difficulty keying it in, due I 

think to there being over 80 

characters in some of the lines. 

Eventually, I managed it , and for 

some time r.ftcr that I played the 

game quite nftcn. Then, one day. 

at the end of Load, "Load 

Error" flashed up on the screen. 

On listing, the progronri lnok«d 

complete. However, the game 

would not run, because after 

typing Run, parts of some lines 

— and all of some other lines — 

were deleted, or an error 

message was displayed, or the 

machinc locked up. I cannot 

delete nor edit the offending 

lines because when I press 

Return the listing disappears, or 

tiimply returns ue it was, or the 

machine locks up. I have tried 

the tape on another Commodore 

64, using another recorder, and 

the same result occurs. How do I 

play the game, without retyping 

the whole program. 

Fred Starr, 

OteaJle ilulme, 

Cheshire. 

U N I ' O H I ' N A T K I Y . ri sounds ns i f 
you have coirupced your tape, cither 
hy rerccording over pan of it, 
destroying same ol' the information 
magnetically, o: by stretching, or 
otherwise deforming the tape 
phys.callv. Short of using :he ''load 
fix" optiors available in some 
extended Basics for the CBM-64, 
there is nothing you can do other 
than type in the program again. 
I suggest rhat. th i i time, you make 

one or more security copies of the 
program, which are kept on t tape 
vhich you do not generally vioe, ••.o i f 
your working copy is corrupted, 
you'll have another ropy of the 
program IO all buck UL. 

By the way, you may have naticed 
en i lie Commodore 64 that programs 
which include sprites, such as tne 
cne you arc talking about, tend to 
cause more problems when loading 
then, in than non-sprite irogranis. 
This is because the machine slows 
cown slightly to h^nHIp T I IP pvira 

interrupt routines demanded by the 
sprites and this appears to affect the 
qual.ty of' the save. 

YOU3 COMPUTER, FEBRUARY 1£85 123 



THE RING 
OF 
DARKNESS 
PART II 

At last the saga 
con t inues . . . 

The Guard ian of Shedlr 
is defeated, the Hell 
spawned hordes of the Evil 
Sage l ie at bay. Now 
Ringbearor, wlolder of the 
Four Bright Rings, must 
face the greatest 
challenge: to return the 
Ring Of Darkness to its 
creators on the hidden 
planet R ingwor ld . . . 
And somewhere a t the 
ends of t ime the forces of 
evi l are prepar ing their 
revenge. 

After one year of 
development, Wintersoft 
are proud to present tho 
most sophisticated game 
ever created for the 
Dragon 32. Written 100% in 
machine code, RETURN OF 
THE RING is an astounding 
mult i p rogram blend of 
superb h igh resolut ion 
colour graphics and 
advanced routines that 
a l low you to communicate 
wi th your computer in 
complete sentences. You 
wi l l face challenge and 
excitement as you and 
your Ringworld 
companions t ravel a 
mysterious planet and 
brave ihe dangors of on 
amaz ing three-
dimensional forest moon. 
An epic adventure 
unr ival led fo r its wealth of 
detai l and diversity. 

May luck travel your 
path. 

Please note: RETURN OF 
THE RING is a complete 
adventure. You need not 
buy THE RING OF 
DARKNESS to play it. 

A L S O AVAILABLE : 
DRAGON 32 
Return of the Ring. . DEALERS PHONE 

01-3675720 

S P E C T R U M 4 8 K 
Tho Rng of Darkness 

ORIC-1 48 K 
The Ring of Darlcn«*t 
Oaeration Gremlin . 

30 UPLANDS PARK ROAD, 
ENFIELD, MIDDLESEX, 

EN27PT 

PBICIS INCLUDE P&P, VAT, AND OUR LIFETIME 
GUARANTEE. 

SELECTED TITLES AVAILABLE FROM 
LARGER BRANCHES OF, s 7 ] x g T $ \ 



SOFTWARE FILE 
Software File gives you the opportunity to have your programs, 
ideas and discoveries published. We will accept contribu:ions for 
any home computer provided they are submitted to Your Computer 
exclusively. Please double-check your programs and specify the 
memory they require before sending th=m, preferably on cassette. 
We pay between £6 and £36 for contribut ons published. 

DIFFERENT": CLS 

9550 REN D.D.IcGVP 193* 
9951 INK PRRER ? BORDER ?• CLS 
9952 REM LISf /L .TSf START-END 
•>953 INPUT "FIRST _JNE TO LIST ?"-STRRT 
9954 I MRU" "LftST LINE TO LIST ? " . END 
«955 IF STftpT = EIO THEN ^RINT "START RND END LINES MUST BE 

CO TO 9952 
995C LET PR0G=23635' Lfc r 
995? DEF FN W X>=256*PEFK <X+1>+FEEK X 
9958 DEF FN B<X>-PEEK <X+1 >+256tFEEK X 

I. FT PROSnFN flCPRQG) ' 
9960 CLS » P?INT RT 19 • 10;"PLERSE WAIT* 
996'. LET '/RR5=FN WVftRS) 
996? RFM FIN> FCDRESS OF STRRT LINE 
936? LET LIN5BH>=PROG 
9964 IF LINERDD*V'FPS THEN CI.S PRINT "LINE H;?Tf tKT: ' DDES HOT EXIST" STOP 
9965 LET LIN;NO=FN P<l INEflDD 

LET LINELEN-FN F< LINE*0D-»2 > 
996' I r LINENOSTRRT THFN LET STLIN=LlNENO= 
H"LINE-EN- GO TO 9?7i 
9968 L-T _ I NEflHOal. I NEflDC+4+l I HELEN 
9969 GD TD 
9970 R:M rINI> RODRESS OF FINISH LIN: 
9971 LET .INERDO*LIN£RDC><4-»LIHELEN 
9972 I r LINEPDD»VRR8 THEN CL* PPINT "LINE ' 
9973 LET _Ih€NC*Fh B<1 IhERPD > 
9974 LET IHELEN«FN P<LINEflDD-2> 
9975 I - ..INENOEhD THEh LET F.MDLIN-LINFHO I FT E'lDLINEftpr«L'NEFC>D I.F.r EUDLlNt 
iH"LINSLK'J CO TO 9926 
9976 LET ..IhFRIT.'sl INERDD+ 4-*L INELEN 
997' r,0 TD 997Z 
9973 PRINT 
w n Ki-i'l NOW ®ft INT LINES 
9983. INPUT "LICT TO >r.RFFN OR PRINTER «$'»>? " C* 
3981 CI S 

I FT DFV«P« IF OR os^-p." TMFN LET DEV<? 
9983 FEM NOk D-ERL WITH PRINTING CHflRftCfER? , J'.M»!NG OVf.P IdHTEP TOKENS * UNPPIII 
TRELE CHFPflCTEFS 
9984 lKJRI.fr "LIKE SPACING 7 < I »SIN"J F 2eD0"8t.r ETC.; ";?R 
9985 r p r i r «DEV; INK S.rn 0<^rLIHEflW>* TK* S; 
9936 FOR N=STL INEPDD44 TO ENM ISEflDD* >*FN:«LINLEN 
9987 PRINT WDFV; INK ¦:fHPs 5EEK N AMP 1PEEK K'13 OR REEK N>31 >• 
9983 IF FFFk N»14 THEN LE" N"N+? 
9989 IF PEE* N«13 THEN FOP' 7=2 TO 8R PRINT U¥V NEKT • •-**<»?• T M V - LN» :M;M 
R<N+1 >i TAB S; ' LET 
9990 f€XT N 
Z'09\ PRINT tiDEV 
999? ^TOP 
9999 SAVE " IL I$1" I. PIE 

LET STLINE^DD^LIMEFDD» LET STLINLE 

• END;" HOT EXIST": 1T0* 

List enhance 
O D McGarr, 

Harborne, 

Birmingham. 

TH I S PROGRAM al'.ows you 10 print a selected 
range o f Basic l ints to either screen or printer. 
I t simulates the facility L is t /LL is t ̶ line 
number to line number available cn other 
computers. 
The program w i l l run on J6K and 48K 

Spectrums and is Microdr ive compatible. To 
use it, type: 

3UN 9950 
The program should be Merged with an 

existing program, or loaded before a session. 
Both start and end lines should exist; a 
message w i l l be printed i f either is absent. A 
message wi l l aho be printed i f the s:art and 
end lines are ro t different. 
To alter the colour o f the listed I.tie number 

alter line 5985, which is red at present. To 
change .he colour o f the Basic w i th in the line 
alter line 9987 ̶ blue al present. 

Qwakers 
Christopher Roche, 

Suttor Coiafield, 
West Midlands. 

QWAKERS :S a fairground shooting game. Ycu 
must snoot all :he targets wi lh a l imited 
number o f shots wi th in the t ime l imit. There' 
are our levels o f d i f f icul ty and four different 
screws 
Controls are: Z ̶ left, X ̶ right; space bar 

- Pre. 
To load Qwakers, type m listing 1 and, 

without running i t , save i i to tape. Then key 
in l isting 2 ̶ again withour running it ̶ and 
save it. Now rewind the tape snd load as i f it 
wer ; a single program. 

Qwatiers. Listing 1. 
PFT :Nr-3 <EADIWJ ITFLO-LUE C O K -

SF 3FHO<CHRI025T)>IHESPR!KT"JTIV®5KO TRRDV I N L J N L E K O 

SU»SU-̂H :NtXT:lFSU<>2-4?4f!H£HFRI»nYP:Wi EHROP IN Lls£S 1W6-! 116' • E« I 
39 Rhl THE FO.LClvlUO T,I0 LIMES U3L. I.S-4 fiKD tC«H THS FfiOOftfil Ot- tHfE 
€6 PMF.63.. 73 PCXE622,62'"OKE633,fS/ fCX<E6jf4. .3: »CKE$)S. ?C 1II PCKE437 
7« P0»E638/&2 PCKE639- 1 ? PCK€6<0.13 P0KE198.10 
BO 
?C REMiKHIlMtM KACHJNE COtE D.-rP>Hi>ni»n 
1«J 
123 rriTni23. S59. J92. !< 1. 3.159.13. .41.20.3. 88/»6. !SS S54.«a. 11 
130 WrH4.158,2.240.3.76.-J9.J34.173.233.3,13J.2.32-35. :&2.S; 
140 rî TF>?>. 133.7-5, i(8,189. 188,2.<l.l27,24e.l'.C.Ift9.l9S 
150 DITfilJO/i. 46/91.133.«32.;54.C'.20fi/206/9.'.73.'.6/iJJft.iS. l€4,1<7 
10e 31101J2/14'. /10.SCO. 105.0.200.20'.-228 2. l</i.5>, 1». 74. J7€.$,J73 :7e meun.tt.Ttz.v. i ^ . 152.240.8.159. tss.*.9.:2d.iS7,:€«.2.1:9 
180 MT«J?8.252/«8e/21®/rC/157/192/41.12M33.252/282/0.2^3. 
I9?i MTH238.201/i33/208,11,173/16.2W.57.172,192/141.16/203.169,233/186 

l=irn22l,208.i,17f,?:«i.'.rrfi.74..76,J, Vfi. '.6/2d8/57 164,l?2.2e8-249 
210 LHIH8, lbS/18t/W.-U/ '. 5"©. /.T:?. 2fte. 2CC/ 23cI 'i'Cr\>> 

2?f< MTflJ f̂t, 131 • J6/2J4/1 2/4.8/16,32.6«/120/254,233/251,247.137 
230 rn-r'235,223,j91. 127. 13,25-^55,0.3/233.233,0/0.255.255,2* 
Qwtikvts. Listing 2. 
13 FCRII°94272r05̂ 29$ FOKfU.O UB<̃  
2) POCES429$/15"-1 £®4C©0 33 P(XE55269/0: RESTORE 4J ¦-iXt63U. Ica fHHUHlKfiJ POKEJSH.I 33 :R£H 1ITLE Pf'CS 
63 OCKL15131C:i?Et' MUSIC FOK 'IVIE PfQE '2 GCrr0940 REI1 PICK $<!ll I.EVEL B? OOSUBffie: rtc DKHlc SOX C0R DUCKS 92 ','=<53248:001 
120 rCKE2C40,J92 PCXL204 ,19i Pf.<E2G42. 594 KKEK-43.1^5 FO<C2e4«, 39* PC<E2?a5.1? 7 
110 FOKE»"46.1«9 PiXE204</198:PO<E2C47/199 1 ?0 TOVF: PfikFV. . > . P n̂rFV+ift. 5: PCX£V*41. g -POl;tV 4̂2,6 K«<EV*4 3 i> »3KEV-44.3 
130 FOKEV+46,1 POKEV-43.4 
140 FORN=0TC62 READO P0KEI2263«-H,O::£XI 
I3ti MRN=0TO62'P£flPO POK112352» 14,0: tCXT l,jf« COPN=0TC'n2' RE3D0 POKE124I6-H/0: »€XT 1̂ 0 r0BH-0TO52-RCn»0 •>0l<C12<fX' ll.* irxr 
18e F0RNs8l«2 fi-Efllify &OI'E12544»M.O-¦€XT 

FORN=8TOS2 :ftfflBC P01.E12€e3-M,>2 l€XT 
330 F0Rll«eT062:P-MlC' PCK=:2€y>•»»<. 0 I'CXr 

FC<?»l'610«2:RimC! 0 K'KT 
230 F'XEV+3. :16 
i40 FOKEV+5. : 16 
250 P0KE'->7,: 16 
260 PUKEV+9,.16 

270 y'Ĵ fcV-13. tS€ 
m PCKC/-11.2JC 

310 PWE1 
FOKtre© -" PXE70I (: "OKÊO2<Z PXE7>3.0:P0KE734,2:PCKE?05.9 PC«;E7e;.2 

i30 PO<t707,t P0KE7W/2 »0K£7O«.O 
:-40 P3<E71 3.C- P.1K6712.7. 

p . j o t - 7 2 < T c - c 
POUfft. S :NSX* 

}W P->» 6 * . i :•«=!r : 
s.Ufv'.SI P0»E'/-i/63 KXiV*-» 105 fO«EV»"£. 145 PĈEV̂S. 163:POKEV-12.222 

4oc ser**«» 
4:0 saw -OĈ  * 
438 PAKKM2I/255 PCt.S2r4.0 
448 PPItl̃ "lWMI(*PUCCIl<KEASE il«T FC« H.CKS" 3̃0 r,fi!!t̃"ll®Mll ' TiVfc I.I.I cw: !'.'•! • -0t=S0= T03«CO iwwr 

^:»»' iwH i r r 
470 PRIKI W tH I 
430 REM WVE GJ" 

520 !Ff-== *r HE('153? 
C=C-:C: "rC>240'Tt£-IC*240 

330 FOKtY*!>).<_ 
FP[:«-• ?• IMKKTItlE a i l l l i n " . ! * •570 FRt!»!"IM»I«l*«Bir3l'.OrilB««IMf .SH ' • ' 

530 COTi'490 
5?C 
•>«.«' F.OX < 
n:c- SEM»«î t 

PCX- «XR"2?1pPf-iTftf I J ' r.r:.: f t ' I i'TMi..;.J.- l . l l 640 r i»tn¦UM»«MlBklll>IPf I I" : c: l i 
650 r'fte<33 • 660 PPl-rr*eiwi»K 
67c PRwr'ar-
coo pfti-iT- tts 
690 PKIT-ltt :: 
780 PRiriT' ia :: «i 
?I8 FRt i iT- iav. 

51 

v.m*-' 1-

720 I ^ W\\ SfV rXif-l v 'V ' . / VV '•/ 
74e P»C:NT':H 
7S8 =ETJV¦¦ 
768 • «••** 

ftfcru 7HLS SCSEEM • 
788 
79'} PO*E532S8." P'>E5328l,3 fRtlllCHRSiiar) 
30R PRINT 

l( " : ii " : ti ' ;i"5 u ir*m 

(continued on next page) 
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SOFTWARE RUE 
(continued fron previous page) 

r ye a a a a ?r a • 
s • a a a m u a ^ a :i • a " sa s a a • a »• 
< » s • * 5 » r. • 5 ! a • a • s • a r-
X 5 X 5 U » :« - z> = V a a 5 a 5 3 ^ s • S 3 S a s a s ! J ! $ i a a a a a a a • 

W 1'A a a I I S a • a • ^a ! ;r «r-

eio PHM-"S 
ESF PFTHT ' « 
83? PPIUT'LI 
Wid KMH J 
SFRO PFIM7' T5 

EEE P R I N T S 

679 P R I H 7 ' ! ! 

8€0 PPIHT'C 
8S0 PRINT ••PFTUI|'SPC<L3>"IBV CH 'TS POILLE" 

SEA RETURN 

520 KEM* SKILL LEViL # 
940 PO<E532B0.0:PPINTTJ" 
550 PRIIir.*?1 FPIir 

•S j r »' 
• :J i as »•' 
<r 

» 3 

94A PPIHTIAS':*) 
PRiHT-mgco) 

oos nntMT'« n-MjuLi-
?S9 PFIH71ftB<:0> 
3C00 FftlinrflB'10; 
1«10 PKiliUBE'lO; 
J020 FRIKITOB-IO' 
1C39 Pllhi O -ROOfER 
1241' PRIKlTflB' 10; 
5ft50 FRtmrflB'lO; 

FRIMTflB110; 
:<=70 FRtintfiB-if): 
5030 F S I M T ' C I W E I E V N R: 

n Ti=a 
n 
r sr •• 
n an M-jsa »• n ^i? :! FLSUE DOER YOUR* n ̶ „ 

Z tr § 3 LEVEL OF SKILL" 
n i s a a 

S F S M jr? " 1 PRIHlTflBflO 
J100 PR!H1TftB<10) - n ̶ " 
1110 PRIN1 f Hi!-. IB; fr ir 1120 teimrsv. i >, • n i sa =" 
1130 FRIHT'C tfi*z* n :aF?s8 •• 
1140 PRUOTfllfl0) ' H I " 1150 FRIHUflB'10; • n 1160 COT01220 U/'O 2-2 tor0?': -.183 coToee 1190 2̂ 4 COTOOO 1200 2-5 corone 1210 I=REEK<1?7> IKN'.'.-UKM.'frlMtHlZ.U 123© IFfMTHSHlfel C.010128S 124?. JFN»:7H£HK«2 00701260 12SC IFN»6TH£Slls3-'GOTO1280 
1260 :FN«:iKEHHe4 1270 FRITT," 
-.2*0 (hNSnOUVe,! 180. 1190. !200 1L5-0 SEMM»IM<M*}M»!M.«W.I»»*.MM!M».«M» 
13?© FEK* RUEIC FCR rn is P«3E • 
l 510 EGtA*»»*«<«i»*'M'<*4-««<»**«.<»»»•!!••»• 
1320 £»54;72 
1330 F0RL-0TO24 :P0R6S-L. i? = NEXI 
1340 FOKES-3/3 
1350 P0KE?«F.,M FOKES-6.09 
1370 FOKES-38,16 1380 FOKESf-24,142 1390 REOIFR, IF' 340U IfKR-8THEM0010?4fl 141U KJKESt-4,63 1420 F0RT"lT0I«»i2 1430 
J440 &<\-r<F0/?M> 
14S0 .1 c prr-.c^.t.ur 1450 h£X7 3 470 Pa<ES+4,<4 
1450 GOrOl390 
1490 FETUFN 
Î AO fi6M*444»«44»<44»t»4*«l»4'4*HlH>«>*44««» 
5S10 F£M» Fikb SULLET PHD t'FXt SOJKD • 
IS30 PO<EW27f/25 
1-.40 KKEC-1276 /19? 
1530 p.*i','Fr;-»g-/;?.y 
1250 PCKE5427«, 1 ;<• 

KOTH-irOC-lSTFPS 
1530 PCKE54£?;/M:iE>rT 
15W Pt*Sf42/-s, 126 

pfKg'M^.; :pci;ev«i4>c FCft««ii»07Cî 4$ie!>-i.2 PCKEv̂ ir f mfxt 
'oio roKEv*:* j r -i FV</: ,.^-Kj-tK:v«2i.'fli-Ktir-wi-< 
1620 FC«£V*3{¦. 1 :p'.KEV+21 /PEEK<7*21 t27-PEEKC/*i0>' * 110 PTlKF'M̂ i J28«PECK<Vf21 •f'ND<127-PE©C «0»:E.-ft 
i >'.cf rrrcn: sy. • i oeioic-v 
IvSe POKE! ':'£• • v OOTO550 
11>70 IFCCCTHEHJriO 

[FCC=3lM£HSg20 
\7-)d toro:730 
1/10 IC0C-'>TMF> 11 

J?>0 I-OC«7ri'D<20»50 
1750 + + 
J7I0 P^'l* LE\'CL IWJ » 
1 oO •••«»•«»••>•• 
: " 5 0 P ^ I I I T " « M I ) » M > > M » M W C N , J S ; OP SUE-15' 

: 7 ' 0 REFTDO PCKT :>26£ « I C-:MEX1 

1780 PCKI 15252* I O'MEKI 

I SC O - H' : 
18!0 PDKg7>f;,30 POKe72:̂ f tWEW.S f XE?4i 120 r-OKE7fil rlRlTf C- l! 
1820 PWZnZ.'M 'POKE722. :F"0»I-CI l2?:t>0<E7<.'2.rC «>ri' yF¦T» Il» 
lO'.O P»Ii¦T">M»»M»»l 
1840 CJTO530 
1850 RiMfM4+***»*»i».H*<M»*>M*«» 
I8<C« LEVEL HPfE t 

JI o "-t--.il 
JS?0 FOP 3-̂ 7062 PÊDC KKE 1̂ 268+1 .€>' MtXT 
15*00 FÔ3»0TO6? kÊDO POKFl̂ W+I • Mi: 1 
IS'.y FOR>OTO€? PEH'Q ra<El24It41 X-;JLX I 
1S20 FaR!«0TO62:RETOa PWCE1245G41.0 :NFX'T 
!S3U FOR: «*TCiV: RE=tD9 PCK'E• 2S44-* 

1910 P&^D^ C' MEJ.r 

15«) £M=SĤ5 
1970 R.»:ST'lB»tlltfellin 
1540 FCKE723.C KC<E749.C P0KE7iJ. 120 F?-'H FC«<E .̂i 
I Y « J H / < E ? 2 2 . C - F - 0 » E 7 2 F . « £ ; " 4 2 F • ̂ O F C R O 120 PJKE703 . 2 

2Cv>0 FCKE724.0 P?">E?25,55 PCV.67«54 t- FOKE705.2-I FiW.">4.€ 
20.0 FtKETSS.O FO'E.V.' FW.E7i?.\& P«CE707. 3 f'".KE7C;6. 

fu-'ev.i? i.> rar.vv.iit. e-:»cv..; r«xcv>c.at<) 
P(K£V*o9.3 FWEVMO^ PCK£V4«t. / P0KEr'"42.13 
Pt'lM" "I 

;.v5f- >•? 1053V 
Rstt4*»4.4•»•••»«4.***4«<44**4.4**4- f 

tV>*0 UT/bl rCi-e t. 
SVJ'j ,Hif*4<««4*.*.t 
.-if'Vi P?-;l<r-l»¦i»Blip»pBf."ILi Or 3 5K»fS' 

P»;K£ cl. ^Ev4C/0 Pf'<E741 120 r(i<c:v,..: v.i»fc70.; 7 2110 POKC722..0 PCKS743. t20 PtKE?^.^ F-V.PTftJ -
..!-•• - fe *> _- -'.» . •;. . -• - h. .:» f r>. . ^ 
2J.!0 F )-xr>5 «? »•)»•;:'; R. POI ET4S.0 p'' t F^E"^:." 
2K0 F .'E.-25 •• »0»-i727.»5 F .ffc/-»-5,0 UC-R0KE7J7.Z F'>H"0t'.Z 
2153 M*E7&,$:fMe733>95roK&52'0 "' H - : • J FOkE712 2 

f-XEV-A ;:».K:<ev.:-.7« »<vev4« 15C- too P.n:ev» 
21-0 F-KEV 3?,3 txy - v-i>. -5 P0TE-/-J1.7 FO<FV+42 13 2153 p?:i .r- im»»»n 
2l?0 FKEV-21 
.V.I? f r,»r4<*«y»4* »•« • »».•>> ».«•»•••»•• 
ttX) t- f 0«MtI 0V;F 1 22'0 F£«» * « •• «• • *«" 41» 4+ •» 4 4 « 

22?0 P*!HT-ftS<Vn! 
22C0 P;-" '-mrt r-'-P ' 
2«0 PPIMr'rtHMilftfijThER OC'" V/M. ' 
2310 f'Mfir ctwtr^wnicowiayr 
2320 Kfia«:705< NEC 
23K' CS'RWT*-fr.:4 ».EFIF : 

w .at 
23<0 vi'Et iFB«bN>"^3fO"triHEie3L« 

I F T I - V IHSUPPJ 

J3$0 
2350 »i»t«4«==isrft FOR 1 t 'Li WILC—•»« 

M - M v . r . f . r i i M . s . j ^ . z 
24C0 i • 5 4 0 7 . . 4 
2416 t>iTK>'07H.SSS3.12. 

r*T4IA20?.2.10314.2,0:83.; *o t5trn;-vD-i m u j u 2 

24?iX P?>! 
24C0 IOTA0.0 OAJ 0 V.y 0.0 e.3 0.3 ft,7,l28/0>?/&Z,*, 1 2 ' / 1 3 5 , 
2470 WtA IR. r27.;^.3t,25}/10»/3O.2S4.12v.'.5,1.2^.3.XW iy2 S,2J5.»» 

tAra 0,0 I.M.ji w.ii.p.a.o 
2450 0.y 0.0 f'.O.O.'O 152.ft, 12", IS?, 135,1^.235.222 
2500 :ft»1 131 C0-2M.:2<-.15/1.X40,3 2VO 192 3.25S 1»2 

DfTA 0 . f t . 0 , 0 . 0 0.0 
RIM 

Y S F I •). ' . O 0 . 0 0 - 0 0 •>• 0 . 0 , 0 . > < . O , < , C , 1 2 " , 

ŷ M: :S/127/1»«,21) 30,254.120,15.:.240,3,2W :92.3 255-152 
I^Tft 6,0,9.0.0.00.0,0-0,0.0.0.0.0,0 

25€0 fte" 
2S70 o>"r-0.o,0.y 0 0.0 0 o-o.e.0.a.0.o./. i28,«.s, i52,o. 12:. :S5>. i3S,i2»,255,222 

P'-o tr,.U7. 120,13.1,240,3,235.152.3.2SS. 
2550 C 0,0.0,».0.0.0,0,0,e,0.»/0,6,0.0.0 
2G&) «>1 
261-) l-ret.0.0,0,ft ft.O 0.0 0,0-0- 3-0,0. 7.l28,«.S/1^2/t, IcT, t5>/135.12',25? 222 

D«Tft 15-127.30.2S-i, 184,30,254. tS.I 192.3,255,1?2 
RTU I M M v.V,0,o C.o.e,0 " > . 0 . 0 . 0 . ) . 0 . 0 , 0 , O , 0 

2640 REM 
2C30 irrftO/15.152.C.30 152 , 192-0.123>192>0.247, 1.239-0,1 235 0/3-222 

li-W.? 168.0 15 .1^ ,232 ,0 ,16 ,2C0 .O, I« ,? i j t 5 .9 ,16 224 0/15 
2<57a '':>.<•. I * ft.\i, l«v0.3t 130 
2«60 REM 
2650 lfriO-0.0 0,O.ft.0.0.0 ft.0 ft.3.0/0.7,123.0.5.152.G 12'.1,15?, 135. 12-'.25S.22? 
27ftS IFTA 15,:27,18€,3»,255- 12©, 15,1.2^.3,255 152.3,255,192 
2753 5FIM ft.0.0,3.0 

ft?' 
2755 OfiT.̂O 0,0.0,0 0/0.0,0-0 0 0,0.0.0,9.1,128.0.:, 12F,<j. i, 128 0/0.0/0-0/^ 
2740 DftlA-J.V.y 0,0.0,0.0 ft ft.o ft.ft.ft.0,0.0.0.0,0.O,0.C,©,9/0,9,0,0.0,0,0,0,0 
2753 PR' 
276? WVTft 0.0.0,0,0,0,0,0 0 127 ©.'. .255.152.3,̂ 55/224.7,235,240, .5/255.248 
2/--J WlHii.^55. : : * » « . / < J ? 3! ,253,143.31,255. ̂ s57t5,255,2«0,15.235 
278> Wffft240,7.2a-. .224,3.2:5 152. '..255/128,0,12€/0.0,£ 0.9.0,0.0,6.0.0 
279) RSI 
280) !*•* O.C.ft ft.A.ft.O.A ©.127.0.1,255,1)2.3,2SO-224./,255,240,:5,25S.2tg 
2^1 > rrtr«:¦.255.24«, 35/255.240.31/255- 243.3: ,20S-248. IS.2SS.--S.W 

. ' , 2 5V , 2 24 . 3 . 2 5 5 . 1 23 0/126,0.0,0,0,0,0,^,0.9,0,8,0,0 
263) PPJ 
284) WTftft,0.0-0- 524,0-0,254,0 1,187,0-3, r . 123.3,1.128. 7,69,192-17,:52 7 
2$S) lrifA255.152.: .195 ft-0.124.0,0 103. .0.100,3-0,108,0. 3-235 123.0-0.0/0 0.0 
JjiAi M»TAO,d 0.0 0 O 0 0.0 <• •> <• 
2070 PE-. 
286? 2»ffl0.3.8.0.1J4.0.0.254,0.!,I37,0.3,r. 123,3,1,1^8,7,69, '.52.7 17-15? 7 
2850 WA235-:»2,1.159 0,0. i;.4.0,0 ies. .0,108,3.0.10S.0,3,239.123.0,0,0,0.0,0 
29C0 SfTAO />,U/0.U.0,0.0.0.0.0-ft 

PC". 
252-d !i=-I^O,0.Oi0,t:4,O.O,25<,0.:,U7,y. 3/1 \ 123, 3/1 /126/ 7.65. 152.?. 37,192.7 
2930 ZftTft25>. JSfe, I 155 0,0.124.0.0 103..0/108.3.0 108.0,3-239,12S;O/0,0/0.0.0 
2940 BftlftO-S.O.f-.A ft.O ft.0.0.0.0 
2550 RE-
JJ« Di-rs." ?.•»».-. u - . -J. u,2V».y.:, nr. \y-s.i,\, ll£, 7-69,192.7. :7,192. ? 
2970 t 155 O-0.124.0.0 :08. .0.108/3,0/103,0,3.235.128.0/0.3-0.0.0 
2500 Dftrr10.3,0 0-0 0,0.0,0.0-0,0 
2550 R€v 
KXiO 0.0,254,0,1 187 0.3-!T, 125.-^.1.1'/ft./ f.--. is?.7.17.iop 7 
»5 0 DfiTft25f, 152 -1.: 59.0 - ft• 5 24,y 0. • OS. , 0 103 - ?, 0 • 108.e • ? - 2S=>. 5 28.0 - ft. 0 • ft. 0,0 
202* sftiw :',©.o.0.o.o.o.ft.o ft.o 
3040 MTF0.) 0.0.1 <4 2M 0,1 :87.0.3. f , 125,3.! -128,7.65,192,7,17,192.7 low v*inse>i.\v>.\ I « • O-TA-I/O o. I OO- .O . los.j/o.'-oo.o o,20?',i20,s>.0/0,o.e.o 
206M L ^ F . 0 . 3 0,0 ft.VI, 0,0.0,0,0,0 

Submarine 
S Ecftvaroes, 
London SE19. 

THE PROGRAM is an adaptation o f an old 
arcade game in which the playir - in a sub-* 
marine ̶ has to sink as many ships as possible 
in the t.mc allowed while avoiding the mines 
dropped by the ships. 
The program aims :o show some o f the very 

advanced features of the Amstrad and has been • 
documented, wi th in the program, in older lhat 

general principles can be seer, and to allow for 
improvements or modif ic i i ions. 
The program uses the very versatile in:errupt 

commands iogc:hci w. i l i the expensive sound 
possibilities o f :his machine including multi-
channel tunes and special sound effects, e.g. a 
"whoosh:> as the torpedo is fired, explosions 
etc., and a fairly regular sonzr bleep which is 
also il l icit u¦.n diivc.i . 
The game .s writiL-n for use w i th a Quickshot 

I I Joystick but could easily be acapted for 
keyboard control by altering lines 210-230. A l l 
rem lines ̶ stalling wi th either Rem or " ̶ 

may be removed but arc useful for seeing haw 
the program is built up. 
Rules arc net included in the program but are 

very straightforward. The object of the gone is 
to sink as many ships as possible within the 
given time To do this you move ihe c irsor left 
or r.ght in order to line it up wi th the finishing 
point of each torpedo. The torpedos s:art f rom 
the nose of the sub which remains bottom 
centre of screen. 
When tlie first button is pressed a simple trig 

formula moves the torpedo gradually to the 
position of the cursor and hopefully hits a ship. 
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SOFTWARE FILE 
For ea:h ship hit you score 50 points The 
ships drop mint's :it random which home-in Oil 
the sub. These may be stopped by a direct t i l 
from a torpedo or may very occasionally stop o f 
their own freewi l l in which case a .orpedo fired 
at (hem wi l l have been a waste of time. I f a 
mint- hits the suh, you lost a life. 
I f ycu lose five lives the game snds. Lastly, 

right at the beginning you arc asked to input 
the lev>l ot dcl iculty. T.nis figure sets the speed 
at which ihe Every command is called and so 
affects rhe speed o f ihe diips across t'.ie screen. 
Program notes and main variables. 
Lines: 

15-90 Sel level of dif f icu ty. 
100 SciG up main variables 

see below. 

110 Jumps to init ia screen, array 
for nole 'recuency and 
duration, and p ays tune. 

130 Useful wnen typing in 
program. Definas small Enter 
key tc list ir black on white. 

150 Sels up more variables. 

160 Jumps to main screen, 
windows, volume and tone 
envelopes aod JDG 
defini t ions. 

1/0-180 Interrupt commands. 
190-670 Wain loop. 
680-1010 Interruot routine to move 

ship. Also random mina 
generation: test for mine-hit 
etc. 

1020-1360 Main screen, windows etc. 
1300 1 7 '0 Primary screen, music otc. 
1750 22 0 Enc of game routines. 

Variables. 
t im = amount of t i t re allowed. Initially 
100 ̶ &Uuul 2Y.\ mins. 
Lev = speed of interrupt routine ̶ 1 tc 
5. 

10 • * * * # • * * » * « * * C. S.EDWARDES 1984 • • * * * * * * • * » « * * * -
15 MODE 0» INK 0 , 1 : I N K 1 , 2 6 
20 L U L A I t 1 ,V 
30 PRINT"PLEASE ENTER L E VE L : - < I «H 
ARD: 5=EASY>" 
40 LOCATE 1 , 2 0 
50 INPUT l e v 
60 I F 1 e v < 1 DR l e v > 5 THEN GOTO 70 ELSE SOTO 130 
70 CLS t l n rATF A , l ? r PR ! N T " TRY AGA IN" :CHRS(7 ) 
80 FOR n c l TO 1500 :NEXT i 
9 0 RUN 
100 s c « 0 : t i m = 1 0 0 : 1 =*5 
110 GOSUB 1420 
120 MODE 1 
130 KEY 1 3 9 , " n o d e 2 : b o r d e r 1 3 : i n k 0 , 1 3 : i n k 1 , 0 : p a p e r 0 
: p e n 1 : 11s t " * -CHR$ (13> 
150 x = l s x s«=10 :ox=320 :oy=28 : ymxne t =272s f i r e d = 0 : m i ro««0 
160 SOSUB 1050 : REM » * * * » • SET UP SCR 
EEN t l C * * * * * * 
170 EVERY l e v + 1 0 , 3 GOSUB 690 
180 EVERY 7 5 , 2 GOSUB 970 
190 D : : RCM * * * * * * AVOIDS COR 
UPTING SCREEN «»»* •» 
200 REM * * * * * * NOVE SIGHTS fc C 
HECK FOR VAL ID F IRE 
210 x s - x s - < J O Y ( 0 ) ° 8 ) + ( J C Y ( 0 ) = 4 ) 
220 I F JOY < 0 ) > " 1 6 AND * i r e d = 0 THEN GOSUB 1 3 2 0 : * i r e d - J 
230 IF JOY < 0 X 1 6 AND f i r e d = 0 THEN GOTO 610 
240 o y « o y + J 6 
2 50 p x « 2 9 5 - ( o / - 1 6 ) * ( ( a x - x s 2 ) / 2 7 2 ) 
260 PLOT p x , oy 
2 70 TAG 
280 PR INT" " ; CHF * < 2 3 1 ) ; ' 
2 9 0 TAGGFF 
300 KLM * * * * * * MINE H I T * * • » * * « 
3 10 I F px >=xmine-*8 OR p * < = «m i n e - 8 AND o v >= ym i n e + 8 OR o 
y<»ym tn t> -8 THEN GOTO 400 
320 T<M3 
330 M3VE p x , o y 
3 4 0 PR INT" " ; 
350 MOVE px , ay̶ 16 
360 PR INT" " ; 
370 TAG0FF 
:snn f i r w d « 0 : o y = 2 8 
390 ymi ne=272 
400 I F o y<255 THEN GCTO 530 
410 ' 
420 ' 
430 ' 
440 REM * * * • * • » SHIP H IT * * * * * * 
450 ' 
460 ' 
4 7 0 I F px >= (x̶4) * 1 6 AND p x <= ' :x+2) * 1 6 T IEN SOUND 1 . 5 0 3 , 
1 6 3 , 0 , 2 , 1 , 1 3 : F 0R n - 1 TO S0sLOCATE >«,9»PRINT s h i p h i t * t N 
EXT n:LOCATE x , 9 : P R I N T " " : x - 1 : s c = s c + 5 0 : P R I N T # 1 , " S CO 
R E = " ; s c : 
•led • 
493 ' 
5 03 REM * * * * * * TORPEDO OFF SCREEN * * * * 

* * 

5 1 0 ' 
5 2 0 ' 
5 3 0 I F o y>«265 "HEN LOCATE ( I N T t p x / 1 6 ) ) + 2 , 2 5 - < I N T « o y / 1 
6 ) • : PRINT" LOCATE ( INT ( p x / 1 6 ) > + 1 , t i N I ( o v / 1 6 ) ) : P R I 
NT* " : f i r e d = 0 : o y = 2 8 : L O C A T E 2 3 , 2 5 : PR I N T CHR * ( 2 0 * ) ; : H 
R * ( 2 0 5 ) ; 
340 px=293-Coy̶16)*<<ox-xs2)/272> 
550 a y 2 = o y - 1 6 
5 60 MOVE p * - 3 2 , o y 2 
570 TAC 
580 FR INT " " ; 
5 90 TAG0FF 
600 LOCATE 2 0 , 2 5 : PR I N T CHF * ( 2 0 4 ) ; CHRS<205 ) ; 
610 I F x s < l THEN x s = l 
620 I F x s >38 THEN x s=3B 
633 LOCATE x s , 1 0 

643 FAPER 0 
650 PR INT " C HR « ( 2 4 4 ) ; " " 
660 CI 
6 70 GOTO 190 
6 00 REM + * « * * * SH IP MOVE ROUT 
INE * * * * * * 
6 90 LOCATE x , 9 
700 PRINT' " : C H * * < 2 4 0 ) ; C HR * < 2 4 1 ) ; C HR * ( 2 4 2 i ; C HR * ( 2 4 3 ) 
7 10 I F ym i ne=272 THEN GOSUB 1350 
7 20 I F ym i n e<272 THEN GOTO 730 ELSE I F I NT (RND *10 ) + 1<> 
1 THEN SOTO 940 
730 ym ine=ym : n e - 6 
740 xmi n e=30O - ( (320- :<m2) / 2 4 0 ) * ( ym : n e - 3 2 ) 
7 50 IF ym i n e > 2 5 THEN GCTO 870 
760 SOUND 1 , 2 0 0 , 1 0 0 , 7 , 0 , 0 , 1 0 
7 70 FOR n - 1 TO 10 
780 LOCATE 1 9 , 2 5 : PR IMT s u b * 
790 LOCATE 2 0 , 2 5 : PR IMT s u b * 

LOCATE 2 l , 2 3 * P R I N T i ,ut>* 
8 10 LOCATE 2 3 , 2 5 : PR I N T s u b * 
820 LOCATE 19 , 2 5 : PRINT sut>* 
830 NFXT r» 
8 40 I " " l ̶1: PR INT#3 , " L I V E S " ; 1 
8 50 I F 1=0 THEN GOTO 1790 
860 ymine=272 :GOTO 9 4 0 
8 70 10VE x m i n e . y m i n e 
880 TAG 
890 DR INT * * 
9 00 I F ym i n e>=2S7 THEN bU l U V.SW 
910 MOVE :<mine.ymine-*-16 
9 20 PR INT" 
930 TAGOFF 
940 x«=y + l 
950 I F x = 3 6 THEN _OCATE 3 6 , 9 : P R I N T " " r x - 1 
700 RCTURN 
970 SOUND 1 , 5 S , 7 5 , 8 , 3 , 2 , 0 
9 00 t i n = t i m - l 
990 PRINT # 2 , " T I M E - ' ; t i m 
1000 IF t i m » 0 THEN GOTO 2020 
1310 RETURN 
1320 REM * * * * * * VOL. i> TONE EN 
VELCPES : INK COLOURS SET : 

SCREEN S< WINDOWS DRAWN 
: U . D . G ' S DEFINED * * * * * * 
1030 * 
1040 * 
1350 EMV 1 , 5 , 3 , 1 , 1 , 0 , 1 3 , 3 0 , - 1 , 1 0 
laoVJ EMV 2 , 1 1 , - 1 ,23 
1370 EMV 3 , 1 5 , - 1 , 5 
1380 ENT 1 , 9 , 4 9 , 5 , 9 . - 1 3 , 1 5 
1370 CMT 2 , 2 , 2 , 3 , 2 , - 2 , 2 
1100 BORDER 0 
1110 INK 0 , 1 : INK 1 , 2 6 : INK 2 , H i INK 3 , 6 
11217 FOR n=? TO O 
1130 LOCATE 1 , n 
1140 PAPER 2 
1150 PR INT" 
1160 NEXT n 
1170 WINDOW # 1 , 1 , 1 1 , 1 , 1 : P A P E R # 1 . 3 
1180 WINDOW # 2 , 1 5 , 2 4 , 1 , 1 r P A P E R # 2 , 3 
1190 WINDOW # 3 , 3 1 , 4 0 , I , 1 : P A P E R # 3 , 3 
1200 PR INT # 1 , " SCCRE " " ; s c : PR IN T # 2 , " T I P E - " ¦ t i m : P R I N T #3 
, " L 1 VES= " ; 1 
12IB syriEOL 2 4 0 , 0 , 0 , 0 , 3 1 , 4 , 2 33 , 127,63 
1220 StfMEOL 2 4 1 , 2 , 2 , 1 5 , 6 3 , 6 3 , 2 5 5 , 2 5 5 , 2 5 5 
1230 SfMBOL 2 4 2 , 0 , 0 , 1 9 2 , 2 5 5 , 2 5 5 , 2 5 5 , 2 5 5 , 2 5 5 
1240 SVMBOL 243 , 0 , 0 , 0 , 2 40 , 254 , 252 , 218 , 210 
1250 SYMBOL 2 4 5 , 0 , 0 , 8 6 , 1 7 0 , 3 , 0 , 0 , 0 
1260 SYMBOL 2 4 6 , 1 7 , 5 9 , S 8 . 3 0 , 3 1 , 1 5 , 7 , 3 
1270 SVMBOL 247 , 1 20 , 6 5 , 2 . 4 ,R , 1A , 
1280 SYMBOL 2 4 8 , 6 8 , 7 6 , 3 0 . 6 0 , 1 2 0 , 2 4 0 , 2 2 4 , 1 9 2 
1290 s h i p h i i * « C H R * ( 2 4 6 ) + C H R * ( 2 4 7 ' * C H R * ( 2 4 8 ) + " " 
1300 s u b * " " " +CHR * ( 2 0 4 ) +CHR$ ( 2 0 5 ' + a " 
1310 RETURN 
1320 x s 2 = ( x s * 1 6 ) 

(continued on next page) 
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1330 SOUND 1 , 2 E 0 , 9 0 , 1 5 , 1 , 0 , 9 1750 REM * * * * * END OF GAME ROUTINES * * * * 
1340 RETURN * 

1350 xm2 - ( H * l t ) 1760 
1260 RETURN 1770 
1370 1780 
1 380 1790 FOR n - 1 TO 3000 iNEXT n:MODE 0 
1290 REM • * * * » MUSIC * * * * * 1800 LOCATE 10 , 26x PR INT" BAD LUCK •i 
1400 I B 10 PRINT 
1410 IH70 PRTNT" YOII WFRE DESTROYED " 
1420 MUDE 0 1830 PRINT 
1430 BORDER 1 1 , 1 6 1840 PR INT" BY MINES i* 
1440 L03ATE 7 , 6 : P R I N T " YOU HAVE APPROX. 1850 PRINT 
14D0 PRINT 1860 PRINT" BUT YOU SCORED •i 
1460 L03ATE 5 , 1 0 : P R I N T ; ( t i m * l . 5 ) ; ' S E C O N D S ' 1870 PRINT 
1470 PRINT 1880 PRINT 
14O0 PRINT 1890 PRINT- sc 
1490 PR INT" TO SINK IHE 1900 PRINT 
1500 PRINT 1910 PRINT 
1510 PRINT 1920 PR INT" POINTS • • 

1520 PRINT" CONVOY 1930 PRINT 
1330 DIM n o t e s 1 ( 2 5 ) 1940 PRINT 
1540 DIM no tP« ; 7 ( 75 ) 1950 PRINT" WANT ANOTHER OO • • 

1550 DIM d u r 1 ( 2 5 ) 1960 PRINT 
1560 DIM d u r 2 ( 2 5 ) 1970 PRINT 
1570 FOR a«1 TO 25 I 9R0 GOSUB 2 1 9 0 
1580 READ n o t e s l U > 1990 STOP 
1590 READ d u r 1 < a ) 2000 
1600 NEXT a 2010 
1610 FO=5 < i - l TO 23 2020 D l : MODE 0 
1620 READ n o t e s 2 < a ) 2030 LOCATE 1 0 , 5 : P R I N - " YOUR TIME RAN OUT • 
1630 READ d u r 2 (a ) 2040 PRINT 
1610 NEXT a 2050 PRINT 
1650 DATA 3 7 9 , 5 0 , 0 , 2 , 3 7 9 , 2 3 , 3 5 8 , 2 5 , 0 , 2 , 3 5 8 , 2 3 , 0 , 2 5 , 2 7 9 2060 PRINT" BUT YOU SCORED • 

, 2 5 , 3 5 B , 2 5 , 3 7 9 , 2 5 , 4 2 6 , 2 5 , 4 7 8 , 2 5 , 5 0 6 , 7 5 , 4 2 6 , 2 5 , 3 1 9 , S B , 3 2070 PRINT 
5 R , S O , 3 7 9 , 1 2 . 5 , 4 7 8 , 12 . 5 , 3 3 0 , 1 1 ' . 5 , 4 2 6 , 1 2 . 5 , 3 1 9 , 2 3 , 3 5 6 , 2 2080 LOCATE 8 , 1 4 : P K 1N ; s c 
5 , 3 7 9 , 5 0 , 4 2 6 , 5 0 , 4 7 8 , 7 5 2090 PRINT 

8 , 1 4 : P K 1N ; s c 

1660 DATA 6 3 8 , 7 5 , 4 7 8 , 2 5 , 0 , 2 , 4 7 8 , 2 3 , 0 , 2 , 4 7 8 , 2 3 , 0 , 2 5 , 4 7 2100 PRINT 
8 , 2 5 5 6 9 , 2 5 , 4 7 8 , 2 5 , 5 6 8 , 2 5 , 4 7 3 , 2 5 , 4 2 6 , 7 5 , SPIA ,7F», 479,50, 2110 PR INT" POINTS » 

5 0 6 , 5 0 , 6 3 6 , 1 2 . 5 , 7 5 8 , 1 2 . 5 , 5 0 6 , 1 2 . 5 , 6 3 8 , 1 2 . 5 , 4 7 8 , 2 5 , 5 6 8 , 2120 PRINT 
2 5 , 4 7 8 , 5 0 , 6 3 8 , 5 0 , 7 5 8 , 7 5 2133 PRINT 
1670 FOR a=1 TO 25 214a PRINT" WANT ANOTHER GO It 

1680 SOUND 1 7 , n D t B S l ( a ) , d u r l ( a ) 2153 PRINT 
1690 SOUND 1 0 , n o t e s 2 ( a > , d u r 2 ( a ) 2163 PR INT" < y / n ) 
1700 NE<T a 2173 GOSUB 2 190 
1710 RETURN 2183 STOP 
1720 2193 a * - : N K E Y * : I F a * = * " THEN GOTO 2190 
1730 * 2203 IF y ' THEN RUN ELSE IF a * » " n " THEN RETURN 
1740 * 221® C-OTO 2190 

The Mine 
F Clancy 
Manchester 

F u u JMSTRUCTIONS on pluy.ug The M i r e 
are included ir. the piogiam. To save i copy of 
The Mine, first type in on line 1 a Rem 

suiemem containing at '.east 670 characters 
N j x t type in t ie standard hex loader given 
Then run this program and type n the h r \ 
code g i v i n .n listi.ig 2. Then delete the hex 
loader, leaving line 1 intact. 
Finally enter the rest c f the liasic program 

given ir l isting 3 and save the finished 
program by entering Goto 770. 

Listing 1. The hex loader. 

110 
120 
1 SO 
n o 
150 
160 
170 
1 BO 
130 
= 00 
2 • 0 
550 
230 
• E ft 
540 
250 
260 

560 
590 
PGR 
ZOO 
3 1 0 

F.EI1 Mfc> LL 'HJ i r 
PRINT 1 5TART AD DRESS" 
INPUT 5 
PRir .T ' F I N I S H RDDF.E55' 
INPUT F 
FOP M=5 TO - STEP £ 
LE - 7=0 
PR INT N; " - " ; 
INPUT P.$ 
PRINT P.$; 
INPUT TGT 
PPTNT THT 
_ET Z =0 
FOR K =1 TO LEM P$ STEP 
LET C - • CODE fi3 K) - 2 3 > -

3 'K + 1• - £ 3 
_ s r T=T +c 
POKE h+2 C 
LET 1=2+1 
I ; E X T K 

I F TOT =T THEM GOTO 310 
PR I N 

I N " 
5uTC> i s e -
NEXT N 

ERROR - PLEASE 

Listing 2. 
15519 -
15527 -
15525 --
15553 -
16559 -
15557 -
'-.&57S -
155 32 -

2 A004.01135 OO 1922 
FE7F115B001922CC 
7F3E0O35F57F35C3 
7FPPOC^.0L15SOO19 
22C47F3EFR32C67F 
510C0O55C77F2RFE 
7F3F264OFEOF2008 
3M2 = -1 0FEF72OO1CE 
3H2?40FEL£F£0173A 

15551 - i 6 4 0 F E F 7 2 0 0 l d 3 1 1 _ 63o 
>•=»?% SiO _ 213OFE=F20O3fl7ED - 9SS 
15627 ̶ 52-EDF2O011922FR — 901 
15615 — 7F7EFEO02819FE38 — 962 
15623 - 2515FE17200606OS _ 392 
166 21 C-l-£-7F34O2>E04.£lO — 324 
16635 - 062AFE7=22FR7F2f i _ 852 
16547 - FE7F36002AFA7F36 - 9<23 
16655 - 1 5 2 2FE7F3EB4H21 - 7c 5 
1SS5S - 005*Cft7r*7CC-SSBE - 1C4.-
16671 - 204R15E5R7ED5S6E — 1C33 
16679 - 503R3600153634R7 - 3S4 
16657 - ED521SF0E1E53PFE _ 1C49 
10695 - 7r3OS0I63= iFF / f b U ̶ aire 
16 703 - 20101925F57F7EFE — 355 
15711 - 0026 G5E122FE7FC9 _ 336 15 + CC 16719 - 3615E1197EFE0023 - 745 
IC-.'c / - Oof-£152802180Q3E ̶ 455 
13735 - 6 6 0 6 - 6 lO FE3C-FE24 _ 3 15 
16743 - 20F728S72E341151 _ 650 
16751 - 0©2flFF7F̃Rft7Fr>S2 _ 1135 
16755 — BE20G4CBFE13F6E1 — 1173 

INPUT 
15767 - 22CR7F2AFE7F1121 _ 336 INPUT 157^5 - 00A7ED523E03BE20 - 773 

- 1P3CF27PFE0S2OOB _ 
15791 ̶ 1936C021C67F46CD _ 712 
1 5 - 9 9 - E545C9EC5B0C4O2* _ 3-5 
15507 - FE"FP^EC52112100 _ 917 
1E-3LS - 3EFFS&E12C 3QFBFE - 1E4 3 

330 15323 - 143853197DFE0933 _ 565 
752 1 5331 - 22FE10501E2P.C77F - 750 
353 15535 - 3E2EEE28163P.3440 _ 524 
3 - E - - 109 r 
104-4 15655 - 46CC4O2173O20515 _ 243 
555 1535 £ - 22C7̃F55C^7F7EFc - 1103 
SO 4 15 8 7 1 - 2E20171121003600 _ 505 736 11-07? - -

755 15337 - 39F c0053051 f 2E22 - 626 

16395 - C 7 7F 012 U 0 02P. C C 7 F _ - 3 3 
13903 - E5ED560C40P-ZD52 - 1112 
16911 - 2EFF3CP7EDi230PR _ L 145 
16919 - £ 9 4 5 2HF £ 7 =P 7 F " P _ 9 3 " 
13927 - 5 6050015F r i 4A7ED - 7 95 
16935 - 4 530Fp0 r 4 54F£175 _ 669 
16943 - E833O1223DES30G1 _ S 73 
•1 P.ctr.'. - 537=FE0\22©2«FE1S _ >72 
16959 - 2S1"*£CCC 7F793R11 — 750 
16967 - 2103F52OO119F123 - 645 
1697= - C3P-£C '55 -EFE.5£0 _ 922 
16933 - 0S350BacCC7F36eO sse 
15991 - C9F50O25032RCC7F _ 371 
16999 - E52PCC̃F3600£126 _ 935 
1 - 0 0 7 - 0322CC7F3RC37F5E _ •a 9 4 
17G15 013^C37FFE3GS0 47 - 73 5 
17023 - 21C57F7E35-EO0C6-' _ 991 
- - 0 3 1 - D6O r 2 30430 -P1337 _ 652 
1703? - 2P024O115E301506 - £60 
- 70 4. - 0-C-51c£51Oi*C£f=iC4 - f J l 
17055 - 7r 3PC67-3C:-6 1E23 - 5 54 
17063 - O430FR13042E55C4 _ 603 
17071 - 7F7EC57F26350687 - 765 
1707* - AC - 556 
170S7 - 0018030803^0772R _ 357 
17095 - CC-F3E3006 3C10FE _ 337 
17103 - 3DFE172G02363BFE _ 315 
1 ? ! 1 L - r 12R0C 40115E - 505 
17119 - 0919050735302610 - 151 
17127 - FBC3B5403E560E21 _ 333 
17135 - 2186403 4BE2O0736 _ 
17143 - 1C2B0CE 950F510EE i 792 
17151 - ED55OC40211P0O19 _ 433 
17159 - 1185a©EB01O500ED _ 639 
1 7 1 5 - - _ 733 
17175 - C9 - £ 0 1 

Listing 3. 

10 LET A=0__ 
30 POKE H,53 
4-0 NEXT H 
50 POKE 171^0 140 
50 LET 0=0 
70 PRINT AT 0 , 1 ; "HIGH 300000 

SCORE 000000" 
30 PRINT HT i f , 11-LEI* 5TR3 P:H 
50 FOP F= i T-j 3 

130 PRINT ̃T . ,14.; • J B B U " ;TP5 
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SOFTWARE FILE. 
•10 PR 7NTT " 

1 2 0 P R I N T " 

1 3 0 P R I N T " 

1 4 0 PRINT 
WM 

1 5 0 P R I N T 

15© P R I N T 

17© P R I N T ' 

• 8 0 P R I N T " 

13© PR I N T ' " ^susag' s^m 
2 0G P R I N T -

WfflffiSi 

2 2 0 P R I N T ' 
i S o t e H I 
23G - R I NT 

I C r ' ^ 0 1 
24.0 P R I N T 

-Of3-1 
2 5 0 OR :NT • 

2 6C PR I N T 
2 T 0 P R I N T 

2 5 0 P R I N T " 

2 ? 0 P R I N T " 

COGl^RINT -

1 1 0 PR INT • 

J B ^ B H ? -

I 
1 

ifSV 

l o ^ o i s S o ^ i i i i o ^ 

I ^rnm^samomm 

l l o i W W o M S 

^'-^KyS^C'l 11111 l ' l i 

t&h l 'Ss^ i - I - 1 -

3 2 0 FCR N = I TD 5© 
33 O NEXT N 
2 4 0 P F I N " FT 1© , 1 3 ; "1 
2 5 0 FCR N = 1 T 3 2 
2 5 0 P R I N T PT i . 2 ; " f W i ' 
2 7Q FCR v - 1 TD 5 
5 8 0 NEXT X 
2 9© P R I N T RT t , ? . ; " ' " 
4 0© NEXT N 
• n o p m i r hT £ , 2 ; t a b 2 " L 

• y 
42© R£Nt> USR 1 6 S 1 9 
43© L ET B^REEK 3 2 7 6 6 - 2 5 6 * P E 2 K . 3 

2767 
44 0 LET1" C=PEEfv S 
4 5 0 I F C<;>& ̃HEH GOTO 5 0 0 
4 6© L ET C* - D + 1 
4 7© I F PEEK 1 7 1 6 0 >50 ""HEN PCKE 

1 7 1 0 0 , P E E K 1 7 1 0 0 - 1 © 
4 3 0 P P I N T fiT 1 0 1 © ; " U E L L DONE" 

RT 1 2 . 2 ; " VOU HRUE COMPLETED LEVE 
L " ; C-
4 9 0 GCTO 5 5 0 
SCO FOR -1 = 1 TC 3 0 
5 1 0 I F REEK S ; = 1 2 S THEN POKE = • 

C 
5 2 0 I F REEK E . 1 2 8 THEN POKE B . I 

+ 2 2 5 
5 3 0 NEXT N 
5 4© P R I N T AT 1 0 1 1 ; " L I U E S = " ; 3 - r 

5 5 0 - P I N T AT 3 i . " m m " 
56© FOP. = 2 TC - 5TEP - 1 
57© RR IMT AT , 2 ; " J W * " 
5 8 0 FOR X = 1 TO 5 
by© NfcXl x 
6 0 0 P R I N T AT N , 2; . . " 
6 1 0 NEXT N 
6 2 0 I f PEEK THEN GCTO I CO 
b JO r : r x i r-
6 4 0 L E T E=0 
6 5 0 LET :- = ; O 0 0 0 
6 6© FOR N = 1 6 5 1 4 TC 1 6 5 1 c 

6 7 3 _ E T E = E +C I R EEK N - 2 2 *G '• 
CC3 - C T G =G / Jj<& 
8 9 3 NEXT H 
7 0 3 !IF E >fi ̃H£!J LET S=E 
" ^ l a R R I H T PT 1 2 . 7 ; "ANOTHER 

: l " , 
- 2 3 p R r : r RT I C , 1 1 ; - g a s a H B l S 
" 2 3 ? R I - ; T RT 13 , 1 1 ; "GAME OsJEP 
7 4 3 I F I N K E Y * s -Y . ' THEN GOTO 2 3 
- C S zr XNKEYJ - MEN GOTO 

" - 6 2 NEU 
7 7 3 SAVE " H e MI?-@" 
7SS POKE 1 £ 4 1 = . O 
7 3 3 P R I N T 

; -R6 
6 0 0 PR I N T 
RN OLD 

•J3T 
I AM3N0 5 
SPACESH I P 

1 B L 2 V Y 0U 
£ I S P P I M T 

OP EACH 

L I NG ROC^.5 
!ĩ; ; CRUSH 
8 2 0 P R I N T 

UMO CHASES 
CL< I f= HE 

£ TG MOVE. 
53© PR i r . T 

- N Y KEY TO 

YOU Hf i 'JE ^HHDEO 3T 
D IAMOND M I N E . YOU M 
COLLECT A L L F I V E C 
AMD RETURN TO Y v J F 
AS QU ICKLY A5 P 0 S 3 

C-cT - I F T < PO I N TS F 
D IAMOND COLLECTED . 
YOU 1 U 5 T AVO ID F 3 L 
AND HAMMERS U H I C i 

YOU .AND THE GUARD 
• OU . H E K I L L 
CATCHES YOU. 
USE THE CURSOR K='-' 

3 4C I F I N K E Y * = ' 
3 5 0 CLS 
8 6 0 RUN 

THEN GOTO 3 4 3 

Exfra co/ours. f. 

10REM EXTRA COLOURS 
20REM (C) by Rising Sun 
30REM Electron branch 
40@7.=8<00004 
50 VDU23, 224 , XfA A , ftSS T AAA , fcFiR , R. AA , S/PSFJ, A A , , , 7?fJ, 

255,255,255,255,255,255,255,255:DIMcol*(7) 
60nu7.= l 
701 FL"/-=»1234 GOTO90ELSEL"/.= 1234 s QSCLI " LOAD m u m " " 

(TOP-2) 
Q0END 
90PROCassemble:MODE1:VDU19,1,0;0;19,2,0?0; 

100CDLDUR1: COLOUR 130: mode7.= 1: qr aph i c 1 
110DATAblac k,red,green,yel1ow,b1ue,magenta,cyan,wh i t 

e 
12KFUR17.=WI U / : K b A U C O l S < 17.) : NEXT 
130PRINT STRINGS<80," ")STRING$(40,CHR$224> STRI 

NG*<80,CHR*225) 
140COLOUR3:COLOUR128 
150VDU5:GCOL0,0:PROCDPRINT(2,8,"Hel1o'):GCOL0,3:PROG 

DPRINT<22,8,"Hello") : VDU4 
160FORc 17.=0TO7 : FORc27.=c 17.T07 
1 7 0 P R I N T T A B < 0 , 1 3 ) " N u m b e r " ; n u X T A D ( 0 , 1 4 ) c o l X < c L7.> " m i 

xed with "col$ (c27.) -
180 VDU 19,1, c 17.; 0; 19,2,c27.;0; 
190get7.=GET 
200nu^=nu7.+ ls NEXT: NEXT 
210REFEAT:PROCcol(NND(/),KNU<7),RND(7),RND<7)):UNTIL 

FALSE:END 
220DEFPROCcol < A7. , B7., CX , D7-) 
230CLS: PR INT ' A7-, B7., C7., D'A ' 
240VDU19,0,A7.;0; 19, 1 ,B7.;0; 19,2,C7.;0; 19,3,D7.;0; 
250FOR17.=0TO3 : FORJ7-=0TO3: FORK7.=0TO3: COLOUR 17.: COLOUR ( 

128+K7.) : VDU224,224 ,224 , 224: NEXT: PR I NT: NEXT : NEXT: get7.=G 
ET:ENDPROC 
Ex'ra colours. Lisi'ng 2. 
30001DEFPROCassemb 1 e 
30002DI hQ7.200 
30003FOR17.=0TO2STEP2 
30004P7.=Q7. 
30005 COPT 17. 
30006.de-fl EQUD 0 
30007.def2 EQUD 0 

(continjeo on next page) 

Extra colours 
Tom Griffejoer, 
France. 

THF. rKMONSTRATIOK piogram, listing. 1, 
shows how vo l a n use !0 colours out o f 36 on 
your Electron or BBC M ic ro in four colour 
modes and three cut of 35 in two colour modes. 
The program doem* work in Mo l e s 2 and *5. 
These colours can only be used ns back-

ground colour, by filling a part of the screen 
with CEIRS224, :he two colours :o be mixed 
beir.g respective!/ the fore- and background 
colours. When \ ou print any cexc over t i e 
colcured surface ̶ in graphics mode a fb r 
VDIJ5 ̶ this text wi l l be practically unread-
able. T in t ' s why the second program is used. I l 
enables you to pr int double-width characters. 
'vVhjn thesi ac-8 printed ever a coloured surface, 
they' l l be more readable. 
T o see the demonstration, type in the first 

program and save it. Then type in the second 
one ̶ dor ' t forget to type New ̶ and save i i 
behind the first uncer the name " DPR INT -
rout". Now reload the tirst program, anc Run 
it. It wi l l ioad the second .>ne and s op then. 
Type Run again to see the co'ours. 'S it does 
not start searching on the cassette after you've 
typed Run ior t l x tirat time, try it again after 
having reset L % to 0. I f il still doesn't work 
then, there probably is a bug in ycur program. 

'I he second program can also be used on its 
own, in another program. You should then 

th̃ tr .odc i n m o d e % and w h e n y o u wan t 

•he text tc be printed a the graphics cursor, 
;jraphics% has to be True, otherwise 7alse. To 
nrint something in double-Width characters, 
:ype TROCDPR I N T ( X% , Y% , stringS)', 
where K°A and Y% are the eo-oidinates :>f the 
nrst character, arxl s rin^S is the text you Wgnt 
:o be printed. Th is is tr.uch like the command 
•PRINTTABiXSY%)st r i r .g$> . T o merge the 
second program wi th your program, tvpe 
OS C L I " I . O A I > " D P R I N T r o n ' " " ' 1 i 

(TOP-2)'. The computer should 
now start loading. When it has finished, type 
End, then List and the programs are merged. 
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SOFTWARE FILE 
(continued from previous page) 
3 0 0 0 8 . d p r L D A # 2 3 : J 5 R & F F E E : L D A # 2 4 8 : J 3 R & F F E E : L D > # 0 : . b i q ] 
o a p LDA#0 : L DY # 4 : , 1 o o p ROLde - 1 , X : B C S v e r a n d e r : . r e s um e DE 
Y : B N E 1 u u p : J S R & F F E E : ' N X : C F X # G : B N E b i g l o c p : J M P p r i n t 
3 3 0 0 9 . v e r a n d e r C F Y # 4 : B EG f o u r : C P Y * 3 : 3 EG » t h r e e : C P YM 2 : B EQ t 
wo 
30010.ono CLC:aDC«3:JMPrcEurc 
3 3 0 1 1 . t w o C LC : ADC# 1 2 : JMP r e s ume 
3 3 0 1 2 . t h r e e CLC : PDC#48 : J f P r e s i * n e 
3 3 0 1 3 - - o u r CLC: AEC#192 : J f P r « i i m « . 
3 3 0 14RTS 
3 2 0 1 5 . p r i n t L DA # 3 1 : JSR&FFEE: LDAS.70: JSR&FFEE: LDA&71 : JSR 
&=FEE : LDA#2«G : JSR&FFEE : RTS 
330163:NEXT 
30017EMDPR0C 
3 3 0 1 8 

30019DEFPREJCDPRI NT ( x > 7 . , y y7 . , A $ ) :LOC ALX7. 
3 0 3 2 2 1 F n o d eX= 1 ORmode* / .=40Rnod*7 . "6 v. i d t h34=40 
3 0 0 2 1 I FnadeZ=0ORmode? : =3 w i d t h 7 . - B 0 
30D22IFnodB>:=2ORmocle-/.=3 wl0t.h7.»Z0 
3 0 0 2 2 IFnodc?y.=3C)Rfnode>:=6: h e i q h t 7 . - 2 5 E L S E h e i g h t 7 . = 3 2 
30024FORQ%= 1 TOLEN f t t : ! d e f l = ! ( & C 0 3 0 + 8 * (ASC < N I D * ( AS , 07. , 1 ) 
> ̶ 3 2 ) ) i d o f 2 = ! < f c C 0 0 0 + 8 * < A eC <M I D t < r * , Q% , l > > 3 2 ) <4> 
3 0 0 2 S I F g r a o h i c s 7 . GOTO30021; 
3002£FORZ7 .=0TO1 : ? & 7 0 « x x% : T-&71 = y y 7 . : C A L L d p r 
3 0 0 2 7 x x X=x x 7 .41 : NE XT 
3 0 0 2 E I F x x ' / .>=« i d t h % x x 7 . - 01 y y X « y y X + 1 : NEX T : PR I NT : ENDPROC 
ELSENEXT :PR INTs ENLPROC 
3002t5FQRZX*»0TO 1 : MOVE 1 2 7 9 * ( x x Z / w i d t h V . l , 1 0 2 3 - ( 1 0 2 3 * l y v7 . / 
h e i g h t / . ) ) 
3 0 0 3 e C A L L d p r : x x / . = x x 7 . 4 l : N E X T : * F x x7 . >=w i d t h 7 . x x ' / .=0 : y y ' / . = y y 
7.+ 1 : NEXT: PR I N T : ENCPROC ELEENEXT: PF I N T : ENDPROC 

Picasso's 
paintbrush 
Matthew Slllett, 
Dulwlch. 
London SE21. 

THE TEXT FOR this program was published in 
January Software File without its listing. Here 
is the lu l l program. Picasso's Paintbrush is a 
multi-feature drawing program for the BBC 
Micro. Impressive pictures car. be creaied 
quickly and easily using the nvany buil t- in 
fur.ctions. 

• Au t oma t i c circle, triangle, semi circle 
rectangle and elipse drawino routines 

•Ex tens i ve colour mixing. 
• T h r e e cu ' so ' speeds. 
• T h r e e line thicknesses. 
• R u b b e r band facil ity. 
• L o a d and Save screens. 
• S p r a y colour opt ion. 
¦ ]Print toxt anywhere on the screen. 
•Co lour - f i l l routine. 
• F u l l MOCE2cobu r graphics 

The program contains full instructors of 
how to operate these functions and the keys 
involved ̶ al! 30 of them. There are thres 
methods of colour mixing provided, a.l of 
which are v ; ryea3y tc use. 

The first way is to .111 the area involved iri 
one of the two colours to be mixed ̶ e.g., red 
̶ and then to overlay it with alternate pixels 
o f thu second colour ̶ e.g., yellow. The 
combination of Red and yellow produces a 
very good orange. 
The second way 5 the same as above, but lo 

ovcrky with horizontd lines e.g., a darker-
orange may be produced using this method. 
The ftna! method is to use high GCOL values 
to produce "hatch ing" . On pressing the 
specified key, you must enter UUJ value ̶ 
e.g., 198 produces a *ood brown, when the 
co.our is set o white. 
Copies of the program are available for 

£3.50 from: M . J. Sillett, 41, Co.lege Rd., 
Dulwich. London SE21. 

10REM ( c )AUEUST 1984 ^ . J . S I L L E T T P« <P-»64: GOTO 150 : E l .SE I F c o l - 1 6 c a l = 0 : XP=128 : GOTOl 5 0 
2 0 : 5 3 0 I F 1 N K E Y ( - 9 7 ) 0 - 1 : y - 0 
30REM N . B . To s a v e o i c t u r e h i t - f 8 , 5 4 0 I F I N K H Y ( - 8 8 ) F X » > : F / - Y : Q Y - Y : P R O C f 
40REM p o s i t i o n t a p e a n d h i t RETURN 5 5 0 I F I N K E Y ( - 1 0 2 ) D X - X : A - P O I N T ( X , Y ) : R E P E A T : S - l : G C 0 L D , c 
3 0 : o l t C K U l N l ( X , Y ) :PROCp ( X , Y ) : y - 1 : I F P - 1 ANDR° 1: X » X - ^ : P » 0 : R 
60ONFRRORRUN - 0 : U N T I L B - l : E - 0 : X - D X : R E P E A T : S - 2 : G C O L D , c o l s C " A : P R O C p ( O X 
7 0V0U6 , Y H y - l : I F ^ - l A N D R ^ U E X s D X - B ^ ^ O ^ - O ^ N T I L B - n B - O ^ - ^ G 
G0MODE2 OTO600 
90VDU5 :VDU6 5 6 0 1 F I N K E Y ( - 1 0 3 ) D X = X : A P PO I N T ( X , Y ) : R E P E A T : S » 1 : G C 0 L D , c 

1 0 0 X » 6 3 3 : Y « 5 5 0 : D « 0 J O X - X J O Y - Y : O 2 - X I OW = Y : P X 1 " - 1 : P Y 1 - 0 : o l : C = P 0 1 N T ( X , Y ) : PROCz (X , Y ) : y - 1 : I F P = I A NDR - 1 : X - X+8 : P - » 0 : R 
P X 9̶ 1 : PY7=PI: 11=0: y « . • c o l " 7 ̶0; UNTILD̶1 . B - 0 : X -'OX i REPEAT : 9̶2; QCOLD , ( . u l : C - A : PROCz <DX 

1 1 0 X P = 5 7 6 : P « 0 : R = 0 : B = 3 t C - 0 t S « l , Y i : y - 1 : I F P - l A N D R - l : E X - D X - 8 : P » 0 : R«=0: U N T I L E " 1: B » 0 : S - 1 : 6 
1 2 0 E » 1 : A » 1 : W-0 OTO680 
1 3 0PROCsc r e e n S 7 Q X F 1 N K ? Y < I 0 4 ) D X - X I A - P O I N T < X , Y ) . E - 1 . R E P E A T . B - 1 • S C O 
1 4 0 V D U 2 4 , 2 5 ? 9 8 ; 1 2 5 5 ; 1 0 B 0 : L D . c o l : C = P 0 I N T ( X , Y ) : P ROCb ( X , Y ) : / 1 : I FP=1ANDR»1 : X » » 8 : P 
1 5 0 P ROC c u r « o r ( y ) - 0 : R = 0 : U N T I L E " I : B = 0 : E = 1 : X - D X : R E P E A T : S = 2 : G C O L D , c o l : C - A j 
1 6 0 I F X < 2 5 X » 2 5 PR0Cb (D> ! ,Y ) : v = l : I FP=1ANDR"1 : DX«OX - f l : R<=PI: I INTTI R= 1: B 
1 7 0 1 FX> 1 2 5 5 < " 1 2 5 5 " 0 : S " 1 : 6 O T 3 6 8 0 
1 8 0 I F Y < 9 8 Y = 9 8 5 8 0 1F INKEY < - 2 : 0 = 2 : y = 0 
1 9 0 I F Y > 1 0 0 0 Y - 1 0 0 0 5 9 0 I F JNKEY (̶90 ) AND I NKEY ( - 1 )GOSUB 7 6 0 :GCTO15 0 
2 0 0 V D U 2 4 , 2 3 ; 2 0 ; 1 2 3 3 ; 1 0 K 0 ; t G C O L O , 7 : M U V t X P , / 0 : P K l N T C H R 6 0 0 1 F 3 N K E Y ( - 9 0 ) V 0 U 2 1 : [ N R 1 T T A B ( 5 , 1 ) D : V DU 6 : GOSUB 7 8 0 : G 

S 2 2 8 OTO150 
2101FXP< > 1 2 8 GCOL0 , 0 :MCVE X P - 6 4 , 7 0 : P R I N TCHR * 2 2 G 6 1 0 I F 1 N K E Y ( - 2 5 ) G CO L D , R NO ( 7 ) : P L O T 6 9 . X + R N f ( 4 0 ) , Y + R N D ( 4 
2 2 0 1 r X P - 1 2 0 AMD c o 1 - 0 3 CC L 0 , 0 : MOVE 1 0 8 8 , 7 0 : P ^ I f > T CHR * 2 2 B 0 ) : K L U l 6 V , X - h N U : 4 0 ) , V - R N D ( 4 0 ) : P L 0 T 6 9 . X + R N C ( 4 0 ) , Y - R N D ( 4 
2 3 0 V D U 2 4 , 2 5 ; 9 8 ; 1 2 5 5 ; 1 0 C 0 ; 0 ) : P L 0 T 6 9 , X -PND ' .40) t V +RMD ( 4 0 ) 
2 4 0 U X = X : O Y = Y 6 2 0 I F 1 NKEY ( - 1 2 1 >BCCLD, c o l : P L 0 T 6 9 , X^RND ( 4 0 ) , Y • RNC' ( 4 0 ) 
2 5 0 1 F I hKEV ( - 2 ^ > X= ) ! -R : P L O T 6 9 , X - * N n < 4 0 > , Y F ND ( 4 0 > : P LOT 6V , X - RNOC4 0 ) , Y - RN n < 4 0 > 
2 6 0 I F I N K E Y ( - 2 6 ) A N D I S K E Y ( - 1 ) X - 3 2 : P I 0 T 6 9 , X - R N H ( 4 0 ) , Y + F N D ( 4 0 ) 
2 7 0 I F I N < EY (̶2 6 ) AND I M K E Y ( - 9 8 ) X = X - 1 2 8 6 3 0 * F X 1 5 , 0 
2 6 0 I F I N K E Y (̶ 1 2 2 ) X = X + 3 T » A 0 I F Y < O 0 G C T O : 5 0 
2 9 0 I F I N K E Y ( - 1 2 2 ) A N D INKEY f - 1 ) X - X + 3 2 6 5 0 I F JNKEY ( - 7 4 ) ANCPX I<0GOSIJB730: SOUND 1 , - 1 5 t 5 0 t 2 : G O T 
3 0 0 I F I N K EY ( - 1 2 2 ) AND I N K E Y 1 - 9 8 ) X - X + 1 2 B O1S0 
3 1 0 1 F I M < E Y ( - 5 8 ) Y = Y + 4 6 6 0 I F J N K E Y ( - 7 4 ) ANEPX2<0 GOSU3740 :SOUND1 , 1 R , 7 5 , 7 s fin 
3 2 0 1 F 1 N K E \ ( - 5 8 >AND IMKE Y ( - 1 > Y=Y> 1h T O 150 
3 3 0 I F INKEY ( - 5 0 ) AND IMKEY ( - 9 8 ) Y = Y + M 6 7 0 I F 1NKEY (̶74 ) GOEUB 7 5 0 : S OUN ^ l , - 1 5 T 1 0 0 , 2 : GO TO 150 
3 4 0 I F I N K E Y ( - 4 2 ) Y - Y̶ 4 680GO7O150 
3 5 0 X H N K h V < - 4 2 ) AND 1MKEY ( - 1 ) Y = Y - l f > 690END 
3 6 0 I F INKEY ( - 4 2 ) AND IMKEY ( - 9 8 ) Y=Y- f>4 7 0 0O Z = X : 0W=Y : y = 1 : 6 = 1 : GCO LD . c o l : MOVEX , y : D RAUX , V : R E TUR 
3 7 0 I F I N < E Y ( - 3 3 > G = 0 : y « i N 
3 0 0 I F I N K E Y < — 1 1 4 > Q — 0 S Y - 0 10GCCLD, c o l : n i J V tUZ , UU: UKHWX , Y s Kb 1UKN 
3 9 0 I F I NKEY (̶1 1 5 )G 0SUB 7 0 0 720SCCL0 ,0 :MOVEOZ ,OW:DRAWX,Y :RETURN 
4G 0 I F I NKEY ( ̶ 116 ) G0SLJB 7 1 0 7 3 0GCCLD , c o l : NOVEX , Y : DRAWX , Y : PX 1 =X : PY 1 =Y : RETURN 
41DUFTNKEV< -21 )GOSUB 7 2 0 7 1 0 G C C L D , c o l s NOVCX , Y : D R AWX , Y : P X 2 - X ; P Y 2 - Y : U - 1 ; R E T URN 
4 2 0 I F I N K C Y ( - I 1 7 ) A N D I ^ K E Y ( - 1 ) = F f i L S E P R O C c i - c ( 1 ) 7 5 0GCC LD , c o l : NOVEX , Y i D RAWPX 2 , P Y 2 : P LO T 3 5 , P X 1 , P Y 1 : U = 0 : 
4 3 0 I F I N K F Y ( - 1 1 7 ) A ND 1MKEY ( - 1 ) P R O C c i r c ( 3 ) P X : • - 1 0 e : P Y 1 = - 1 0 0 J P X 2 = - 1 0 0 : P Y 2 « - 1 0 0 : R E T U R N 
4 4 0 I F 1 N K E Y ( - 2 4 ) P R 0 C e l i p s e 7 6 0 K F X 9 , e 
4 5 0 I F I N K E Y ( - 8 9 ) P ROC c i r c ( 2 • 770RE IURN 
4 6 0 1 F I N K E Y ( - 7 2 > P R 0C r ( 1 ) 7 8 0 « F X 9 , 2 5 
4 7 0 1 F I N K E Y ( - 7 3 ) P ROC r ( 2 ) 790RETURN 
4S0 IF lNKENr ( ̶ 1 1 8 )GCOL3 , 1 2 8 ' CO l : C LG 8 0 0DEFPROCsc r e e n 
4 9 0 1 F I INKEY ( - 2 3 ) y = 1 : PROCwr : t © i GOTO 1 5 0 8 1 0GCC L 0 , 7 : MOVE 1 0 , 5 : DRAW1 2 7 0 , 5 : DRAM1 2 7 0 , 1 0 . 4 : D RAW1 0 , 
5 0 0 1 F 1 NKEY ( - 1 1 9 ) PROCsave 1 0 1 4 : DRPW10 , 5 :MOVE1 5 , 1 0 : DRAW12 6 5 , 1 0 : DRAW12 6 5 . 1 0 0 9 : DRAW 
5 1 0 I F I N K EV t - t^0>»-1K lJL ; i o a d 1 5 , 1 0 0 9 : D R AW1 5 , 1 0 
5 2 0 I F I N K E V ( - 9 9 ) c o l = c 3 l + 1 : S O U N D 1 f - l 5 T 1 0 . 1 : I F c o l < > 1 6 > 820VDL 4 : C 0 L 0 UR 7 : P R I N T ̃ A B ( 1 , 3 0 ' C HR $ 2 2 5 : F QR F = 0 TO 1 5 : COL 
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SOFTWARE FILE 
OJRF: PRINTTAB ( 2 + F , 3 0 ) CHR4227 :-NEXT: VDU5: MDVE15,85 : DRAW1 
2£.5 T QS: MOVE J 5 , 9 0 r DRAW 1 ? AH , <?H 

830ENDPROO 
B40DEF PROCc a r s o r I x ) 
B50BCOL3 ,7 :FDRF -1 ' 04 :MOVE<+24 ,Y :DRAWX-24 ,Y :NOVEX ,Y+2 

4 :DRAWX,Y-24 :NEXT 
8 6 0 I F x " 1 END^RCC 
870IFX=OX AND Y=OY ENDPROC 
880GCOLD,co l 
8 90 I FQ=0 MOVEOX,OY:DRAWX, Y 
9 0 0 I - Q = 1 MOVEX-26 ,Y+ I2» PRINTCHR»224 
•7 ltfl I TQ - 2 MOVEX-44, Y-*-11 PRIMTCHR* 
920ENDRROC 
930DEFFROCc i r c <N) 
94H#FX1S , I 
950VDU21: [NPUTTAB<5,1 ) S: VDU6: MOVEX , Y: G I O L D , c o l : I F N= 

IFOR I ' / .»0TO360 STEP18 :MOVEX ,Y :PLOT85 ,COSRAD< I l ) * ( l f c+S» 
+ X , S INRAft < I X ) * < 10+S) +Y : NEXT 

9 6 0 I F N-2FOR IA=0TO 180 STEP 18: MOVEX,Y: =>L0T85 ,COSRAD< 
17.) * <1B+S> +<,SINRAD< I X ) * I 1 0 * S ) + Y : NEXT 

970 I F N=3MOVECOSRAD <0 ) • < 10 • S) + < , S I NRAD < 0 ) * < 1 Q f 3) Y : F 
ORI7.=0TO360: DRAWCOSRAL < 17.) * (1 B+S> +X,S !NRAD <I7.> * <10*S) «• 
Y:NEXT 

980VDU26 
990ENDPROC 

100MI )EFPRn3o l i p se :VDU21 : INPUTTAB <0,5". X7.: INPUTTAB<0,5 ) 
YXs VDU6: GCOLD , c o l : MOVEX , Y: F0R17.-AT03A0STEP2: MOVEX , Y: PL 
0TG5 , € I N •.RAD < 17.) • *X7.-*> , COS (RAD ( I / . ) > »Y!C-»-Vs NEXT: ENDPROP 
1010EEFPROIr<H) 
1 0 2 0 * FX15 , 0 
1 erccitni l? 1 : T NPI ITT AB ( 0 , 5 ) U: INPUTTAB <0 , 5 ) V: VDU6: GCOLD, co 

1 : IFH=1M0VEX•U, Y-V:DRAWXHJ, Y+V: DRAWX-U, Y+V:DRAWX̶U. Y̶V 
:DRAWX+U,Y-V 
1040IFH-2MOVEX+U, Y - V : DRAWX+U, Y+V: PL0T85 , X -U , Y+V: DRAWX 

- U , V -V : PL0TB5 , X+U, Y -V 
1050ENDPROC 
10h0DEFPROCwr i t e 
1070«FX15 , 0 
1030GCOL0 ,co l 
I 0 90A *=6ETS :MUVEX-6 , v +12 :PR INTA* :X=X*64 :ENDPROC 
1 IBODEFPROCsavcf 
1 1 1 0VDU24 , 2 5 ; 2 0 ; 1 2 5 5 : 1 0 0 0 ; :GCOL0 , 0 :MOVE XP,70 :FR1NTCH 

R » 2 2 8 : X P - 5 7 6 : c o l - 7 : GCOL 0 , 7 :M 0VE XP,70« PPINTCHA*228:VDU 
2 4 , 2 5 j < ?B ¦ 1 2 5S : 1 0 0 0 , 
1120•SAVE SCREEN 3000 8000 
1130ENDPRGC 
I 14tflDFFPRnni oad 
1150 *LO . SCREEN 
1 1 6 0VDU24 , 2 5 : 2 0 ; 1 2 5 5 ?1000 ; : 6COL0 , 0 sM3VE XP ,70 :PR INTCH 

RS 2 2 8 : VDU 2 4 , 2 5 ; 9 3 ; 1 2 5 5 ; 1 0 0 0 ; 
1 1 7 0 y » l : X - 6 3 3 : Y - S 0 5 : X P * 5 7 6 : c o l - 7 
1180ENDPRCC 
1 I 9 0DEF»RCCb ( x , y ) 
1200B-E 
1210q=y : z » y 
1 2 2 0 I F S - 1 I FPO INT ! x + 8 1 y ) < >C 0=1 

I hKU lNT ; x - 3 , y ) O C 0=1 

1240REFEAT 
12501FFOINT <x , q+4 i <>C :P™1 
1260 IFFOIMT <x , 2 - 4 ' < >C:R=1 
1 2 7 0 I F c = y A W E - 2 AND INKEY < - 7 4 '.• =FALSE MOVE > , y : P L 0 T 6 9 
y ^ y 

*1280IFP=0ANDE=1:MOVE x , q j P L 0 T A 9 , x , q + 4 
12901FR=0ANDE=1: MOVE x , z : P L 0 T 6 9 , x , z - 4 
1 3 0 0 q = c + 4 : z = z - 4 
161V3IF1NKEY ( -74) P= 1 :R=l : 0= 1 
1320E=E+1 t I FE=3 E=1 
1330UNTILP=1 AND R=1 
1 3 40 i r c - l C-2 
13501FG=2 E«1 
13601F0=1 B = 1 : 0 * 0 
1 S7PFNDPRTT. 
138CDEFPR0Cf 
1390GCOLD,cc l 
1400REPEAT 
1410PLOT77, FX t FY 
1420FY-FY+-4 
1 1 30UN " I LPO INT ( FX , FY ) <>0 
1440REPEAT 
1450PLOT77,FX,QY 
1468QYbQY-4 
147CUÑILPOINTtFX,QY) O B 
1480ENDPROC 
149BDEFPR0CZ < x , y ) 
1 5 0C q - v « z - y 
I 5 1 0 I F S = 1 I F P O I N T < x - 8 , y K > C 0 - 1 
1520 IFS=2 IFPOINT < x - 8 , y ) < > C 0 - 1 
1530RFPFAT 
1540W=W+1 
15501FP-0AND W=1 MOVE x , c : P L 0 T 6 9 , x 
1560IFR=0AND W=1 MOVE x , z : P L 0 T 6 9 , x , z 
1 5 7 0 1FPO INT i x , q + 4 ) < >C:P=1 
1 5 8 0 1 FPO INT ( x , 2 - 4 ) < >C:R=1 
I 5 9 0 q = q + 4 : z = z - 4 
1 6 0 0 I F I N KEY < - 7 4 ) P = 1 : R - 1 : O - 1 
1610IFM=2W=O 
1620UNTILP-1 A^D R - l : W - 0 
16^W lhU= l « ® 1 f c » 2 
1640ENDPPOC 
1650DEcPFOCp < x , y ) 
1 6 6 0 q - / i z « y 
1 6 7 0 I F 3 - 1 IFPOINT < x + 8 , y ) < >C 0»1 
1 6B 0 I F 3 - 2 IFPOINT < x - 8 , y ) O C 0 - 1 

1700Wr=/l+l 
171OIFP-0MOVE x , q : P L 0 T 6 9 . x , q 
1720IFR"0MOVE H , z : P L 0 T 6 9 , x 
1730 IFP01NT (x t q + 4 > O C : P - l 
1740 IFP01NT (x , z - i ) O C : R » l 
l 7 5 0 q = q + ^ : z » z - 4 
1 7 6 0 I F I N K E Y ( - 7 4 ) P - 1 : R " 1 : 0 - 1 
1 7 / 0 UN r i L P = l AND R=1 
17BOIFO-1 B » l : O = 0 : E » 2 
I/YOENDKftUC 

Artist 
John McHale, 
S'.igo, 
b:re. 

THIS PROC'RAM USES ihe C BM - 6 4 , s hi-

resolution graphics t'aciliiies a n J c:iai)les you 

11! draw impressive pictures on screen with the 

added bonus o f being able to save cny picture 

cieated, to tape w ih the touch o i ' ^ne key. 

? REM * BASIC LOADER FOR MACHINE CODE * 
I REM * * * # * « * * • # . * « * * * # * * * 
^ REM * JOYSTICK A F T . . * 
3 REM * FOR THE CBF". 64 * 
A REM * URITTEN BV * 
T REM * JOHM NC HFTLE 
E REM * S L I G O / E H E • 
7 REM 
8 P R I M " JAATHIS PROGRAM USES fl JOYSTICK IT- FORT ?.. " FLRT=^T0209CI : NEXT 
10 C=C+1 IFC=2THI:N5>YS4YIYY 
20 PR INT* 7353 PLEASE WRIT , LOADING ' ART IST CBM O4-' " 
3 0 FOFT-13TCG0OO • NEXT 

LURD"' / 1 , 1 

!T« REM * PROGRAM 2 , HE^ C03E LOHLT.K » 303 PRINT'TJ SRVJNO MACHINE CODE 10 TAPE=: 
vs. OOSVB58Q 51? PRINT-NOTE YD'.' SHOULD SH'-'T IHT MACHINE CODE" 

FTDI=49T32 TL=« • WRIT , LOADING IHCHIKE C0»= 525 PTJNVON IHT SA'-E TAPE A? PPrf lRf lHI l l I E . TVIE" 
11'.' KtWJHXS : It-tHfiTW O-iJ rf.IMT Tiic NNC-IC LOOECR. MOKIKO SURE IU WIMD-
120 F0RT=0R07 343 PR I NT" THE TAPE R0RUARR A FEU TAPE COUNTS P«I3T" 
1H=FISO< UDS'HYS, T»2M, 1 > !FH>9"HETH; H-? 333 PRINT-THE END 0 : PROORA.'I . , [N QVllfcK 10 AVOID" 
140 L=FISC<NID£:CH>5,T«3«:. 1 > > -4$ • IP_>S» 'HEM.<L-7 Z-S3 PRIHT-ANV OVERLAP UH1CH CP-'J CAU32 LOAD ERRVP?" 
100 FOKEFLDT'+T. MF 16'L TL-TL 111*10' L -HCX" PLIJL- ->?P • UUIOL JW OFTIMTPPFMT'PLFIRF C«S?PTTF T»' 
2 0 0 IFnPD050072T I€HPRI ) -T "naa iNSUFF IC :EH7 DR' f l ' " - S rOP 57? G«T0€30 
2)0 IFLLO124790THEI0,R:»-T"^A*RR0R IN DFTLH IMPUJ '"RSTOP 333 FDRT=0T03 KEHD^lC: PUKE501 ! , MC- NEXT 
22H PRJUT'.-Jaa Tin: IH-.IF. JgCK SICCESFI.q l .Y l.!;T5PPn 3 i » RETUfN 
2 3 0 PR JUT "3MD HAS J i r t ' - - " L " vv . ' i t-ftor. 5 K 1MTH163.IJ3/248/ .69>192-133,24?.. ICO, .33,250. 16S 
240 PR]NT"43132 <fCOTO> 0 » «RDS . DHTH133,231 I , . 7 0 , 1 6 3 - 3 2 , 1 2 5 1 
250 PR INT" YOU NOU HOVE THE -OLLOWiNG f.«PTl(JNS 610 DHTH169,10,:62,42..60,136-32,133.235 
260 PRINT :=>RIHT"1. ?.RVF. TKK L£ 10 rfiFT 620 UHTH166,230.164,25.. tfc'9,243,32,216,255,96,65• 52,84,7?• S3,84 
270 PRJWT:»PIHT"? . I-II I I 1HIF: •r-iefv-Sfi-. ' 630 POK6?88,32 :KKINI "PRESS ' F t ' TO CONTINUE WITH 'AVE• H I IV 
2 5 0 PRINT:»RtHT 633 

I NPU r •• JP R: ON NO . ' , OP f PKlNI"Or«<fcR r o HBAHPOf: C ^ r i C f l ! " 
300 IFOPTOLRHITOFT<>2THEN29D i t - J O i 1 • "Tl!Cll6tiO 
3 1 0 1FWT«1THEN3€0 I FAHK> "« -THEN220 

PRINT"."XHS RVT HRCH1NE 30DC JJEEN ^ffvEI' <Y. N; b rc ti W . ' « V 
330 OETflN»: IFRN5=""̃HEI'330 9S9 RI« » SFPITE DATA + 
3 4 0 1 F f t N t O "V 'THEN220 
350 SY564730 (continued on next page) 
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SOFTWARE FILE 
(cortinj&c! from previous ?a<je) 2019 DPTfiCFB003SfEReftC301 2«4y Uft1HO020 5;C26€C302U0 DftTnO760KIf-HCFS5F8RP 
loeie- ?nTflS€>S00«:C1830P63OP DPTF.D%36flI«rSC F 38E901 L'H r iVL<; 0:02501F024 2030 DH Ti 1FBCF35F3KCF V'L'FR? 

urt xmQ2Z*™m4ww2?. 202: r-c~-"C531IV? 1 S03i'Fyi> :ftTf!Hirp&-JF.?3E;01B012 2>?31 DH m0031FE60484320%v 
1302 DmHyi39Q6c0003C-lS0t3P ZQ77. ?FTfi8i011?«I"CF38Hy jfl7ft8BF»CF3n0c=naR-ii f BRTR'1!>S32C41?25»<! : : 
1303 unmoeeeieeeeie^Mowi? . -: K-" it rrFIi.?: 7R?0?xy 2533 DflTflD023FK8P1CB02033 2033 BRTRII023BF ?B 11 l^L-13 
1304 UK IR00(H00e00WiHJlJCf;33 S.V2- r "Cr FDr R: F 25E940 2C34 DRTflC26yyiiF8CF8P0er0 208-1 PRTRD023F : ?P0F300 
1305 ^1^000001:000^30500 DHTR?;'FfiCF RU- BC FE?01 2C-55 TfiTfi20C<3C260RrF3Cf3« 2035 PRTR3P; SIi:.--.-. 7- J20I2F F 
1306 URTR00O00e«00?a3?000 IiRTnSi>FBCF603UF7CF6? WTfityyiuy. / U ^ I ^ D 2086 
1307 xminepooocf(.".'-^yoeReio un r nuw^roFBW •-:: <Lyx>f JRTftFSCF6P?0I'V2y33C2 203/ 
1368 REV. ••••• •••••••• 2028 I'RIHf-.V'-l 1 C9F2Pd0!608D 3R r R̂ 0RPFCCF i 84HBC04 iA':: . :Hi»jl2MBKll:l l !3 

REM • rciDE D=lTK * 202? L'HIHH <C.- 2?5? lift T flc-I^CCF 60«SQ0KDFC 2085 . r -!0flfl2CCR0C22Ot PF r 
| 2300 DRTW<0BIFFKhyii3F03 PK1H1BSyp1Q958DC17R? 2CS0 :R7FCFF©FRCF186901!SP 2930 PH r-iH6FRR4FBK9F ŜPT'---

2031 I'nrnoooDi-.-CFnE'FPCf In : r r hi. - Hilt lPJf-690Q8B 2051 LIH nFFfi30i8nir.p02040 
2V02 DKT^CF8tlKFCFflD00lit4K UHrR6?40SUFnCFRlFt3>" 2 « 2 ?R'FFBCr60ftDFOJF1K0R 2032 LIHI 'ir.nn30IG:PH y0-»?33 
2003 UHMBnn5R03l8CrECF4H IiRl R6?018DF BC 2063 DHrFB004?PFCCF60H??1 2033 HH r=l20P2FFR0i.v..-P20OCH 
2004 IiH 1 HFnn3RPwi-K?-£r>4H W34 URIRCF60fCF7rFRr=ftCf 2054 OHTF0DF;CFHIIFH>3?E? 2034 ItRT^r0FP5'" -?"CEflEREH 
2wo PRTBFnfir.fi^njwFcrFan wsz DHT RP5F SPOF Sr, - Ĉ TOD I DnTFOSSDFr-ivf f-'.'t? 20yt> UH': ll: }••:•':: : . vL'ViORl CO 

: • .TRFC^Ha-uatP^Tf-^R mst URTRF 50PFCUF? 1 F.^20F 20S6 DRTF003UFBUF t.^T-T'C? 2036 i'H I'-: : 2 502040C0R3 
203? :>HT P.Rt<?P.E3D?Fr.C:HC0F8 2057 WTf-03P30?201|6V22940 2037 :--••.": ?F837flSn0Sr.i 10 

730? ??35IFDCF 60Hmi 2038 UHT ®RTFC063C9?41*0122«)o6 2038 . M; HI'I'.:07R'; lEHtrihJ12C 
DRT=l35F8R32O35F9ft000 203S DH7H=pFPRni 2<X-9 it?? Drt : MM H.vJ204UCy'201>:.. 0 
I'M i tHyyyyiHSE6FBP0FK DRTRiip0pp:3roosop?o 2070 ^ T l C020/RC160 2:00 DH 1 H2W5:BC 1 =IPF DCFFOV1 

2011 UH r̂ 6t-9R9F9CS«40Ii0FO L'RrHlfcU0t>irtl>FFCFD00l r«T •P0«c420/ BC360 2101 Dfl 1 H2O22C12035C2-?..> v 
1312 UK 1H60RP15D00S"018D15 2042 DRTR6eC90111W3BHD10D? zixz BflTflC906UOf BU6322U5M 2J02 UK 1 flK2F0CRti0trIi':-3''3F8 
2«13 DHHlHWlSSDOPr:^??!? :043 DRrP2S0iFai3HDF0:-i5 ' rpTfc^cutfitnenrnec-.- St*?? 1 noi— nr K̂ SJ-L' 
2014 I'm i icrn?323I>e>! rv-tyj- 2044 DRtR6S01C?4FP003608? 20/4 PRTF€REflEHfcnERiREF£R 21U4 in:-::: .•• y, • ;HV^3R3 
2CU5 l'H 1 HCKHSP̂ PFCCFFSO© 2047 PnTRF£CF3H00ii020!lC2 20/0 FRTF€REflR5e03r."3R:04 210b L'H!ili.ii.n-.H :••. :• !.'03P3F3 
2016 IiRHc-UFR0^?20yDFBCF 2046 PRtK6tHUF 5 C F 1 5 3 20/6 ttfi7F£SF9H0e0RT02? 1F8 2106 UH I ft-ro:.,00C'.,y0f'000300 
2017 204/ i«nrn0F40Riuyr????i$li 2»J// 21.07 U't-1 

:e M-7np&p-i&Z'-'rcfc-orPFt 2048 PR_R10U06S3BF0CF5P0?. 20/y IP TFT 508P0Fr-friOD0EF3 I."-" 

Lander 
David Hodgdtts, 
riptor.. 
West Midlands. 
LANDED IS a game for the unexpanded Vic-20 
and a joystick. The gime comes in six pnris, the 
first is a loading screen, tiie next four are for the 
nachinn cod<- ;»nd graphics, and ths last j:art it; 
the actval game. 
The idea o f the game it- to guide your landing 

craft through an asteroid belt and land it 
safely on the pad oelow. T o mtke things more 

Program 1. 
10 P0KE36879.8 :PR]NT'r jo" 
20 PRlNr"MNM»»»MkLRNDER" PRIM r'KPHTBV PRVII) MCDOi.tr;." 
30 PR I NT " APPMPPPfcX C > 198*" 
40 PRINT "Wi lPFLEf lSE WR IT . . . ' 

50 FRIRR=0'IO9 POKF631+R,PEEK<60916*FL>:N6XT POKE198.9 

Program 2. 

100 !5-7 l6e FORI=S"OS^DJl : KtHDX: C-C+X: POKE I ,X : NEXT 
110 IFC026511THEHPRI NT " Dft'I H ERRCR!! " : END 
120 E f l TR3 , 13 . 3 1 , 5 0 , 5 0 , 6 3 , 5 0 , 18 
130 PRTfllSZ, 240 /246 , 76, 76 , 232 , I * , * * 
140 JHTR31/7 1 3 , 2 3 , 4 ? , * 9 a 4 9 , 4 9 
150 PHTR248 ,224 ,176 ,132 .140 .140 ,143 ,140 
160 ERTR34, 4. 17,4.13, 3 , 9 , 1 
170 ERTR132 ,16 , 64 . 8 , 160 , 0 , 128 , 0 
180 ERTR0 , 1 , 7 , 31 , 60 , 37 , 123 , 127 
190 ERTRO,160 ,248 .229 /358 .160 ,230 ,199 
200 ERTR125,239,231,247< 127/121 , 29 ,7 
210 ERTR255 ,207 ,190 ,250 ,242 ,220 ,216 ,48 
220 BRTflHe/W/ 1 2 7 . 2 5 5 , 2 * 5 , 2 3 5 , 2 5 5 
230 ERTR255 ,255 ,255 ,255 ,255 ,235 ,255 .253 
240 I RTR12 , 1 6 , 3 0 , 7 2 , 1 4 7 , 1 6 4 , 4 1 . 1 0 
2SH r.RTfl4R,fl, 100, J 8 , 2 8 1 , 3 ? , 148.80 
260 IRTR10 , 4 1 , 1 64 , 1 47 , 7 2 , 3 8 , 1 6 , 1 2 
270 ERTR80 , 1 * 8 , 37 , 201 , 18 , 100 , 8 , 48 
280 ERTR24 , 2 * , 2 4 , 6 0 , 3 6 , 6 0 . 3 6 , 9 * 
290 1 IHTR102 ,66 ,126 ,66 ,255 /129 ,255 ,255 
300 DRTR0 , 0 , 0 , 0 , 0 , 0 , 0 , 6 
310 DRTR0 , 0 , 0 , 0 , 0 , 0 , 0 , e 
320 DRTR0 , 0 , 0 , 0 , 0 , 0 , 0 , 6 
330 DRTR0 , 0 , 0 , 0 , 0 , 0 , 0 , 6 

Df lTR0,0,0, 0 , 0 , 0 , 0 , 0 
330 UHTR0 , 0 , 8 , 0 , 0 , 0 , 0 , e 
360 DRTR0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 
370 DRTR0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 

Uh I H 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 
396 I t t TR 0 , 0 , 0 , 0 ,M , 0 , 0 , 0 
400 H i T R 0 , 0 , 0 , 0 , 0 , y , 0 , 0 
410 i m n ® , 9 , 0 , 0 , 0 , 0 , 0 , 1 4 
420 DRTR0 , 3 , 0 , 0 , 0 , 0 , 0 , 0 
430 B f l TR 0 , 3 , 0 , 0 , 0 , 0 , 0 , 0 
440 
450 DRTR255 , 0 , 0 , 0 , 0 , 0 , 0 , 255 
460 DRTR255 ,6 ,128 ,128 ,128 ,128 ,0 ,255 
470 DRT f l 255 ,e ,192 ,192 ,192 ,192 ,0 , 233 
480 DRTR255 ,6 , 224 ,224 ,224 ,224 ,0 , 235 
490 DRTR255 ,0 , 246 , 240 ,240 , 243 ,0 , 255 
560 DRTP255, e , 243,24F>, 24 9 , 2 4 3 , 0 , 235 
510 DRTF255 ,6 , 252 ,252 ,252 ,252 ,0 , 255 

remains constant. 
Type in ar.d save each of the programs, in 

order, one aftei the other, anc. lead using 
uli i i ied run-stop. Each of the data programs has 
a check sum to make sure :hat the Lata is 
correct, as i f there .s a mistake in the datr ir 
could cause the program to crush, so i f you ;et 
a data error re-checx the data and rc-save :he 
coi;ecied version. 

I f there are no data errors then each program 
wi l l load the next. After each part has finisl-ed 
loading then the border colour of t i e screen 
wi l l change. 

520 DRTR255 ,0 •254 ,234 ,234 ,234 ,0 .235 
330 0RTR25? ,0 •255 ,255 ,233 ,25=, 0 •235 
•540 BRTftO,i?,i£t.0,tf , 0 , 0 , £ 
550 DFTR0 , 0 , 0 . 0 , 0 , 0 , 0 , 0 
560 DFTH0 , 0 . 0 . 0 , 0 , 0 , 0 , 0 
570 DFTR0 , 0 , 0 . 0 . 0 , 0 . 0 ,M 
580 DFTH0 , 0 , 0 . 0 , 0 , 0 , 0 , 0 
590 DFTR0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 
600 DFTR0, 0 , 0 . 0 , 0 , 9 , 0 , 0 
610 DFTR0, 0 , 0 . 0 , 0 , 0 . 0 , 0 
620 DFTR0, 0 , 0 . 0 , 0 , 0 , 0 . 0 
630 DFTR0 , 0 / 0 . 0 , 0 , 0 , 0 , 0 
640 BFTH160 ,0 . 169 -10 , 153 , 206 , 31 , 169 
650 DFTR5 ,153 .206 ,151 ,152 ,201 ,5 . 144 
660 HFTR10 , 169 , 41 , 153 , 228 , 31 , 169 ,2 
670 DFTH133 ,228 ,131 ,208 ,192 ,22 ,208 ,226 
680 D F I R 9 6 , 0 , 0 , 0 , 0 , 0 , 0 , 0 
690 D FTR0 , 0 , 0 . 0 , 0 , 0 , 0 . 0 
700 i 'MM .b2 ,M 2 3 4 , 4 4 , 1 3 6 , 1 8 9 , 4 4 , 1 50 
710 PRTR41 , 8 , 240 , 5 , 169 , 1 , 157 , 44 
720 D f i TR150 ,232 , 22 * , 110 , 208 , 236 . 96 , 169 
730 DHTPI23,133,3s, J 33 . 32 , 96 , 169.235 
r>40 DRTR141 ,3 ,144 ,169 -8 ,141 , 13, 144 
?S0 11RTR96 ,0 ,0 ,0 ,0 ,0 ,0 , 6 
t y y PI>:E36879 .10 PK INI •• awwawwiw 
610 FORH*0TO9 PCKE"531+fl,PEEK<609l6+fl):NEXT PDKE198/.S 
Program 3. 
138 S=6656:FORI=ST0S+511 :RERDX•C*OX:POKEI,X•NEKT 
110 IFCO50W02THENPRI NT "DRIft ERROR' ! " :END 
120 DRTR160 .0 ,177 ,1 ,201 ,5 , IPC- 15 
130 DRTR200 .192 ,2 , 208 ,245 ,160 .22 ,177 
140 D f l r m , 2 0 1 , 6 , 1 7 6 , 13 , 200 ,192 ,24 
150 D R F H 2 0 8 . 2 4 5 , 9 6 , 2 0 1 , 3 2 , 2 4 0 . 2 0 0 , 76 
150 DRTR82 , 26 , 201 , 32 , 240 , 239 , 7 6 , 8 2 
170 PRTR26 , 96 , 160 , 0 , 169 , 32 , 145 , 1 
130 PHTHP0P1. 145, 160,22, 1 *5 , 1, 
190 PRTA145 -1 , 173 , 53 , 3 , 240 , 18 , 160 
230 DRTR44 , 173 , 54 , 3 , 1 * 5 , 1 , 1 73 . 5J 
210 DRTR3, 200 ,145 , 1, 169 ,3 , 141.32 
220 DRTR3 ,96 , 141 .56 , 3 , 201 , J1 , 206 
230 DRTR15 ,56 , 165 ,1 , 233 , 22 , 176 ,2 
240 URTR198 .2 , 133 ,1 , 32 ,172 ,26 -224 
250 DRTR120 ,162 ,191 ,160 -23^ , 142 ,20 ,3 
250 DRTR140 ,21 , 3 . 88 , 96 , 173 , 33 -3 
270 DRTR248 ,13 , 160 ,44 , 173 ,54 , 3 , 145 
230 DRTR l , 2 00 , 1 73 , 5 5 , 3 , 1 45 , 1 , 1 66 
290 DRTR0 ,169 , 12 , 145 , 1 , 152 , 2 , 32 
330 DRFR226 .27 ,200 ,169 ,13 ,192 .2 , 208 
310 L i H l h ^ ^ . 1 * 8 , 2 2 , 1 6 9 , 14, 145- 1 ,162 
320 PRTR2 ,32 , 226 , 27 , 280 , 169 , 13 , 192 

diff icult :heie is a time limit which is displayed 
at the bo:tom of the screen, tr>? and be a> fast as 
possible as your score is based on how much 
lime j'ou hu»-c left nfwr lending your craft. As 
ycu drop the speed o f your cial i increases, so if 
ycu wan: to slow you: deseem you can ihrus-
by pull ing b ick the joystick, but you cannot go 
upwards 
At the start o f chc game there is a l i i le p<igc 

wi th twe options, F l for the start velocity- of 
the landing craft, ar.d F3 for tlie ssteroic 
sj)eed. As the levels get higher th.e asteroids get 
faster, but the start velocity of your craft 
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SOFTWARE FILE 
338 D R T f l 2 4 , 2 0 E , 2 4 2 , 9 6 , 1 7 3 . 5 3 . 3 / 2 4 0 

BRTFU3, 1 6 2 / 4 4 / 1 7 3 , 5 4 , 3 . 1 4 5 / 1 
350 D R T R 2 0 0 . 1 7 3 / 5 5 / 3 / 1 4 5 / 1 / 9 6 / 0 
3 60 D R F R 1 6 9 , 1 7 6 , 1 6 2 / 4 , 2 2 1 / 6 / 3 3 / 2 0 8 
3 7 0 D R T R 3 / 2 0 2 / 2 2 4 , 2 5 5 . 2 0 8 , 2 4 6 , 1 6 2 / 4 
3 80 D R T R 2 3 4 , 6 , 3 0 - 1 6 9 , 1 8 6 / 2 2 1 , 5 , 3 0 
3 90 H R T H 2 0 8 , 1 0 / 1 6 9 / 1 7 6 / 1 5 7 . 6 / 3 0 / 2 0 2 
4 00 PRTR224, 2 5 5 , 2 0 5 , 2 3 6 , 9 6 . 1 6 2 , 9 , 3 2 
4 10 PATA245/ 2 5 / 1 8 9 / 0 / 1 3 0 , 4 1 , 8 , 2 ^ 0 
4 20 L W R 3 , 1 5 9 . . 7 / 3 2 / 1 5 1 / 2 5 / 2 3 2 / 2 2 4 
4 30 D R T R 2 2 , 2 0 8 , 2 3 6 , 9 6 . 0 , 0 , 0 - 0 
4 40 D R T R 1 6 2 / 3 2 , 1 6 0 , 3 0 . 1 3 4 / 1 , 1 3 2 , 2 
4 50 D f l T H 3 6 9 / 1 / 1 4 1 / 5 2 , 3 / 1 6 9 . 0 , 1 4 1 
4 60 T1RTR33, 3 , 1 4 1 , 5 6 , 3 , 120.- : 6 2 , 3 4 
4 7 0 D R T R 1 6 0 / 2 7 / 1 4 2 / 2 0 . 3 / 1 4 0 , 2 1 , 3 
4 8 0 P R T R 8 8 , 9 6 / 1 2 0 / 3 2 / 9 / 2 6 , 2 0 6 / 52 
4 9 0 DR TR 3 , 2 4 0 , 3 , 7 6 , 3 6 - 2 4 , 1 6 9 . - 1 6 
5 0 0 D P T T R 1 4 1 , 3 2 , 3 / 1 7 3 / 4 7 / 2 7 , 2 0 1 / 4 , 
* 1 0 DRTR144, 3 , 2 0 5 , ^ 7 , 2 7 , 3 2 . 4 2 / 2 6 
5 2 0 D f l T R 1 6 9 / 0 / 1 4 1 , 1 9 , 1 4 5 , 1 6 9 , 1 2 7 , 1 4 1 
5 30 D R T R 3 4 , 1 4 5 , 1 5 9 , 1 6 - 4 4 , 1 T , 1 4 5 . 2 0 ? 
£40 D A T R 1 0 / 1 9 8 / 1 / 1 6 3 , 1 / 2 0 1 - 2 5 5 / 2 0 8 
5 50 D R T R 2 / 1 9 3 . 2 / 1 6 3 , 1 2 8 / 4 4 . 3 2 / 1 4 5 
5 6 0 DRTR2 0 8 / 6 . 2 3 3 / J / 2 0 8 . - 2 / 2 3 0 / 2 
5 7 0 PR TR 2 4 / 1 6 5 , 1 , 1 9 3 / 2 2 / 1 4 4 / 2 . - 2 3 0 
5 80 B R T R 2 / 1 3 3 . 1 , 1 6 9 , 8 , 4 4 , 1 1 4 3 
5 9 0 DPTR208, 3 6 , 2 3 8 , 4 7 , 2 / , , 4 ( > <l< 
6 00 I ' FTH173 , 4 7 , 2 7 , 2 0 1 / 3 2 , 1 4 4 , 5 , 169 
610 D F T A 3 2 / 1 4 1 / 4 7 / 2 7 / 1 6 8 / 4 4 / 177 . 1 

JUh I h i 4 1 / 3 4 / 3 / 2 9 0 / 1 7 7 / 1 , 1 4 1 , 3 3 
630 D P T R 3 / 1 6 9 , 1 , 1 4 1 , 3 3 , 3 / 3 2 , e 
6 4 0 D P T R 2 6 , 1 6 0 , 0 , 1 5 2 , 1 4 5 / 1 / 1 6 2 , 3 
6 3 0 DfiTR'52 / Z2 t . / ZT , 2 W . 1 , Z 2 0 8 . 2 43 
6 6 0 I 'RT f l162 / 2 2 / 1 6 9 . 2 / 1 4 5 , 1 / 1 6 2 , 3 
6 70 CRTA32 , 2 2 6 , 2 7 , 169 ,3 . . 2 0 3 / 1 9 2 . 2 4 
CO0 DHTR20C/ 2 4 2 / 1 7 3 , 5 3 , 3 , 2 4 0 - 2 3 , 1 * 0 
690 D R T R 4 4 , 1 6 9 , 4 , 2 3 4 , 1 4 5 , 1 / 1 6 2 / 2 
700 D f i TR . 32 / 226 , 27 , 200 . . 1 6 9 / 5 / 2 3 4 , 145 
, '18 D A T R l , 1 6 2 - 2 , 3 2 , 2 2 6 , 2 7 , 7 6 , 3 6 
7 20 D R 7 R 2 4 . . 0 , 1 6 3 / 1 , 1 4 1 , 2 4 2 / 2 7 , 153 
730 P H T R 2 . 4 1 / 3 / 9 . 1 4 8 , 1 4 1 / 2 4 3 / 2 7 
740 I>HTf t l 38 , 1 5 3 , 1 1 ? / 150. 9 6 / 0 / 0 . - 3 
7 30 D R T R 0 , 0 / 0 , 0 , 0 . 0 . 0 / 0 
« 00 P 0 KE 3 6 8 7 9 , 1 2 : PR I N T " 

8 10 F f lR f l a0T f i 9 : PCKF631+R PEFK-:60916+R> :NEXT :R0KE198 , 9 

Program 4. 100 5 " *5408 : FOR I - 3T0S+232 : REftH"! : C -C»X POKE 1, X : NEXT 
110 I F C 0 2 5 2 5 9 THENPR I NT "DATA ERROR! ! "=END 
120 D R T R 1 7 3 / 3 3 / 3 , 2 * 0 , 1 8 / 1 6 0 , 0 / 1 8 5 
130 PRTn 5 4 , 3 / 2 0 1 , 6 .• 2 4 0 / 24 2 . 2 0 1 , ' 
140 U R T R 2 4 0 , 2 3 8 , 2 0 0 , 1 9 2 / 2 / 2 0 8 / 2 4 0 , 1 6 2 
150 P P T A 4 3 , 1 6 0 , 3 0 , 1 3 4 , 3 , 1 3 2 , 4 , 1 6 0 
160 I ' P TR l , 1 4 0 . 6 0 / 3 , 1 7 7 , 3 , 2 3 1 , 6 
170 D F T R 2 4 0 , 1 3 , 2 0 0 , 1 9 2 , 2 3 , 2 0 5 , 2 4 2 , 3 2 
180 D P T R 1 9 6 / 2 5 / 1 6 3 , 4 , 2 0 1 , 3 2 , 2 0 8 . 2 3 1 
190 DFTR9R,3? 1 RPl. ?Fi. ?4 . 1 6 5 / 2 , 103 
2 00 D F T R 2 2 , 1 4 4 , 2 , 2 3 0 / 4 , 1 3 3 , 3 , 1 7 2 
2 1 0 D P T R 6 0 , 3 , 3 2 , 1 6 0 , 2 5 , 1 7 2 , 6 E / 3 

D R T R 1 3 6 , 2 0 8 , 2 , 1 6 8 , 2 2 , 1 4 0 / 6 1 . 3 
2 3 0 I 'RTA 1 6 5 , 8 - 1 4 5 , 3 , 3 2 , 3 7 6 , 2 3 , 2 0 0 
2 4 0 U R T R 1 9 2 / 2 5 / 2 0 8 . 2 / 1 6 0 / 1 / 1 6 9 / 9 
250 D R T R 1 4 5 / 3 . 3 2 , 1 7 6 , 2 5 , 5 6 , 1 6 3 , 3 
260 DRTR235 / 22 / 176,2 . • 1 9 8 , 4 , 1 3 3 , 3 
2 7 0 P R T R 1 7 2 , 6 1 , 3 , 1 6 9 , 6 / 1 4 5 / 3 / 3 2 
2 80 D R T A 1 7 6 , 2 3 , 2 0 0 - 1 9 2 / 2 4 / 2 0 8 , 2 / 160 
2 90 PRTA1 / 1 6 9 , 7 , 1 4 5 , 3 , 3 2 , 1 7 6 , 2 5 
3 00 H f l r R 1 7 2 , 6 3 , 3 , 7 6 , 4 2 , 2 5 / 0 / 1 3 7 
3 10 D R T R 3 / 1 3 0 / 1 5 7 , 2 2 8 , 1 3 1 , 9 6 , 0 , 8 
320 C R T A l 6 9 , 3 2 , 1 4 5 , 3 , 2 0 0 , 1 9 2 , 2 4 , 20W 
330 DRTR2, 160 , 1 , 1 4 3 / 3 / 9 6 , 0 , 0 
340 D R T R 1 6 5 / 3 , 1 4 1 , 1 9 3 , 2 3 , 1 6 5 , 4 , 4 1 
3 30 UHIH3/J?.. 1 4 « / 1 4 1 / 1 * 4 , 2 3 / l b y . - 2 
3 60 D R T R 1 5 3 / 2 4 9 / 1 5 1 / 9 6 / 1 6 3 / 3 / 2 4 , 1 0 3 
3 70 D A T R 5 6 / 1 4 4 / 2 / 2 3 0 / 4 , 1 3 3 , 3 , 9 6 
3 8 0 PRTR160.. 0." 1 6 9 / 3 2 , 1 3 3 , 2 2 , 3 0 , 1 3 3 

39€ D R T R 2 0 6 / 3 0 / 1 6 9 , 1 , 1 5 3 , 2 2 , 1 3 0 / 1 3 3 
40? D R T R 2 0 5 / 1 3 0 . 1 3 5 / 2 0 8 / 2 3 7 / 9 6 / 1 6 5 / 1 
410 D R T R 1 4 1 / 2 5 1 . 2 4 , 1 6 3 , 2 , 4 1 , 3 / 9 
4 20 3 3 R TR 1 4 8 / 1 4 1 . 2 5 2 , 2 4 , 9 6 , 2 2 2 / 0 / 150 
4 3 8 l 'HTRZ22, 2 2 3 . 1 31 , ? 6 , 3 , 6 , 0 , 0 
300 P 0 KE 3 6 8 7 9 , 1 3 : P*J1NT"^WIWIWCT 

310 PORP=0TO9 PQKE531+H, PEEK( 6 0 916+F> : NEXT : FCiKE.198.. 9 

Program 5. 
- 9 E l f l T 0 S + 2 5 5 : K Z * ™ : PCKE {>>•:• NEXT 
. 1 0 I F C 0 2 / 675THENPRIHT " rfTTR ER^OR! ' " : END 
120 D A T N 1 6 0 / 0 . 1 5 3 , 2 2 , 3 0 . 2 0 1 , 7 , 2 3 R 
138 DRTFI7, 1 6 9 , 6 , 1 3 6 / 1 5 3 . 2 2 / 30 • 2 0 6 
140 D R T F 1 8 5 , 2 4 2 • 3 0 , 2 0 1 , 7 , 2 0 8 , 7 , 1 
130 D R T R 6 , 1 3 6 / 1 5 3 , 2 4 2 , 3 0 , 2 0 0 , 2 8 0 , 1 9 2 
160 D A T H 2 4 2 , 2 0 8 . 2 2 3 , 9 6 , 2 0 6 , 6 3 , 3 , 2 4 0 
170 D R T R 3 / P 6 , 1 9 1 / 2 3 4 . 1 6 2 , 3 / 1 4 2 , 6 3 
180 D R T R 3 , 1 7 4 , 6 2 , 3 , 2 2 2 , 2 3 2 , 3 1 , 1 8 9 
190 D=1T/1232, i l / 201 - 3 3 / 2 0 8 / 1 3 / 2 0 6 / 52 
2 0 0 t m f l S T W • 8'. 3 2 , 1 0 4 . 2 6 T l « P . ? 5 5 
2 1 0 P A T R 1 4 2 / 5 6 / 3 / 7 6 / 1 9 1 / 2 3 4 , 0 , 0 
2 20 DATR162.- 160 , 1 4 2 , 1 0 , 1 4 4 , 3 2 / 3 2 0 / 2 * 
. 2 3 0 D A T R 1 7 4 , 6 2 / 3 / 2 2 2 , 2 3 2 , 3 1 , 1 8 9 / 2 3 2 
2 40 P R T R 3 1 , 2 0 1 , 3 3 , 2 0 8 , 5 , 2 0 6 / 6 2 / 3 
2 30 P R T R 2 4 3 / 2 5 , 3 2 , 1 9 2 / 2 6 / 1 6 2 / 1 9 2 / 1 4 2 
2 60 I R T R 1 0 , 1 ^ 4 , 3 2 / 1 2 0 / 2 4 , 7 6 , 8 0 / 2 4 
2 7 0 I I R TR 1 6 2 / 1 6 , 1 6 e , 2 3 3 , 1 3 6 , 2 0 8 , 2 3 3 , 2 02 
2 8 0 D 8 T R 2 0 8 , 2 5 0 , 9 6 , 2 3 8 , 6 2 . 3 / 1 6 2 / 1 2 8 
2 9 0 D R T R 1 4 2 , 1 0 , 1 4 4 , 3 2 / 1 2 0 . 2 4 , 1 7 4 , 6 2 
3 0 0 D A T H 3 , 2 5 * , 2 3 2 , 3 1 . 1 8 9 , 2 3 2 , 3 1 , 2 0 1 
3 1 0 P R T R 4 1 , 1 4 4 , 1 0 , 2 3 8 , 6 2 , 3 , 1 7 3 . 6 2 
3 2 0 I f J TR 3 , 2 0 1 , 1 5 , 2 4 0 , 11 , 1 6 2 , 1 7 6 , 142 
3 30 I f l T f t 10 , 1 4 4 , 3 2 / 1 2 0 / 2 4 / 76 / 1 3 4 , 2 4 
3 4 0 LHTR162. -0 , 1 4 2 , 1 0 , 1 * 4 , 9 6 / 1 7 3 , 3 3 
3 5 0 D R T R 3 , 2 4 0 , 6 , 1 6 2 / 1 2 8 , 1 4 2 , 1 3 . 1 4 4 
3 60 D R T R 5 6 , 1 6 2 , 9 , 3 4 2 / 1 3 / 1 4 4 , 9 6 . 1 6 0 
3 70 D R TR 0 / 1 6 9 / 2 . - 3 2 / 2 5 0 , 2 4 . 1 6 0 , 2 3 
3 80 D R T R 3 2 , 2 3 0 , 2 4 , 1 6 3 / 3 / 1 6 9 / 7 , 3 2 
3 90 D H T H 2 3 9 / 2 4 , 1 6 0 , 2 2 / 3 2 / 2 5 6 , 2 4 / 9 6 
4 0 0 DATA 1 6 0 , 1 , 1 6 9 , 2 , 3 2 , 2 3 0 , 2 4 , 1 6 0 
4 10 T R T R 2 2 , 3 2 , 2 3 0 / 2 4 / 1 6 0 , 0 , 1 6 9 : 7 
4 2 3 I f1T f l32 / 2 S 0 , £ 4 , 1 60 , 2 3 , 3 2 , 2 5 0 , 24 
4 33 I A T R 9 6 , 0 . 1 5 3 , 1 1 9 , 1 5 0 , 9 6 , 0 , 0 
8 0 3 F 0KE3 6 8 7 9 / 1 4 :PRINT"MOWWBBBT 
3 1 0 F0RR=GT0?:P0KE631-»-R/PEEK'. 6 0 9 1 6 +R ) :NEXT: p r iKFT9« . 9 

Program 6. 
ie 5VS76M ^cawmcooBwwwawraii i - gosumob; s*s?6(>2 
20 =>RIKT*n«iGaRE 08080" 
30 5VS«504 P0K£6? ; 9 , 29 - v : 1 - 0 
40 J7:P0V5©71 
S0 £«IhT<PHD<l>1'l$> 
60 " i r * : # r 
70 »R:hTn«'TSPC<E>"T»»;KKTl«IB»' HH I I K 
80 rCWf-3TO20SIEP2 
W K»!r»T<WtO(l>«l5> ! f <JOr"-3flNDX£Y*3)OR'ft"3ftHDX>/flNl)X<l4>TMCN83 
98 PR lKT l .E fT»<H i ,«> ; i f lB<>0 ; - (» :OWIH lM V-X hEXT 
180 SVS6312 
120 P«*EEK 824) • I FP09PNEP01 i TH-M5VS6773 • OOTO220 
129 LTWĈ IO® 
126 T-l-M'IFT«WIHtNSV$64W:T«e 
130 SVS6!4«OOTO120 
2 W PRINTRI""D*SPC<£> "rKKKX i m i P M P M H C I M R I I " W-U-2: 1PW<.1THENH-1 
210 P0> E368 f t , 0 = SVS640*: 3OTC30 
228 SV56638 PCK£3<877,160 FWH«l3T0eSTEP-l 
238 POE36678.H SVS6358 FDRS'0TO130 HEX" 
248 SYS6343: PCKS"810130:MiXI Nfc/.r 
244 PO»E3S877,0 LV - LV ' l IFUVOTMiNS-tSeefle O3TO30 
23C fKJMTLeFTJ^/t».ll>$PC<6>"«»J^ie CVfiR-• r0W1-€T03C00 HCK1 
30? PO»E36««'9,14 POKfc i60»,240 : p y iN t " . T ' 
310 F0ffl-0r021 PO'E7630»fl,16C PlKE3€400-H.f lViD7 
32e P0>E8li4-F,i6« P0<E38884-P.MND7 NEXT 
536 PR1MT-«»NH JHI « »< HI " 
331 PRINT* «g»»Mnw H v n i » • • • ii m i l » -
332 PRINT-IM»-;SPC<7>; "3k HI HHH I II II XIIMH II II a i l l H IPI . J l l l l l PHI 
532 PRINT'WW-;SPC<12>;-M 1MM »l M i l l M M i l l « m i l " 
334 PRiNT-itcfl-.sPcas),-in UBI m m i a i " 

PR1HT--W.apccir>, AIT ! ¦* I fl «F!«I jqi»I.N.^I»II PI " 
336 PRINTL£FT«'.ft» 10r»#*BV DfiŜ fT HODGErTS." 
337 PR INTL iFT *<R* . 21> *HWRTSS FIRE TO P L W 
34^ PR INTL jFTK f l * 14 ) - ¦ ¦ 8Tf«T ««UOC!TV:- :V 
954 PPINILSFR' T v r y PVTEPOIU SPIED: 
36€ OETCf: 1 FCi--•*THEJIV-V+1 = IFV>9THEHV»i3 

IFC*""5 'TH€NS"S*1:IFS>9THEHS-8 
38« SV56883 SN37632:F3RB*BT0.3?:NEXI 
39? IF<PEE<<37131 ?PM032>O8TKEN34e 
6W RETURN 

Toolkit 
H Geradts 
The Hague, 
The Netherlands. 

TOOLKIT COMBINATION is a mach ine-cade 
p r og ram w h i c h al'.ows iHe jgcr o." the Z X -
Spec i rura w i t h on l y cne U S R i ns t ruc . i on to 
get a va r ie t y c f i n f o rma t i on about a Basic 
p r og ram as we l l as abou t one w r i t t e n i n 

mach ine code. Several o f the rou t ines have 
been pub l i shed before , b u t the disadvantage 
o f these is that y ou have to keep t rack o f a 
series o f a i d r i s s c s . 

Access o f a mach inc-codc i ns t r uc t i on 
d i r t c t l y f r om Basic as was done i n t i ie 
p r og r am pub l i shed i n Your Computer, 

September 1983 ny Ga r y Rees causes t roub les 
bcc iuse ihe Spec t rum seems to d is l i ke the 
I M 2 i ns t r uc t i on . 

T o n i Baker wa rns against u s i ng t h ; I M 
.ns t ruc t ion on page 102 o f her bock on 

mach ine code. A f t e r some t ime a system hang-
up appears t o occur . Never the less , Ciary Kces' 
p rog ram is qu i t e in te res t ing because it g ives a 
useable way o f p r i n t i n g numbe r s on screen. 

T h e same me thod has been used i n th.s 
p rog ram: the p r o g r am gives t menu o f the 
op t ions ̶ analyse memo r y , the hex/dec, 
dec/hex conver ter and some smal le r rou t i nes 
are adapted f r om the p r og r am Supe tcoce fcy 
CP-So f tware and are pub l i shed w i t h its 

(continued on page 134) 
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(continued frorr. page 103) 

permission. Now a short description o f these 
options. 

Analyse Memory: Th is gives the address you 
have chosen, the decimal value, the hexa-
decimal value and the character ̶ where 
printable - in the address. You can choose 
the first address by Randomise no: USR! ̶ 
address. A l l the fo l lowing addresses ire 
printed unt i l the screen is f i l l . The Scroll? 
message is then printed. I f you press n you j re 
back in Basic, nut it is possible t.> get the 
menu back i f you hove put ihe instruction: 

RANDOMIZE USR 64360 i r a Basic l ine 

The options Memory free, Proglength, 
Varlength, Pro. + vers do not need any 
explanation. Neither does the ;>pt:on Ra vunp 
You htve only to press the letter behind these 
options to see the value of these parameters 
printed on the screen. 

The second option in the menu is Frames + 
sound. Th is .:> nut j very useful routine but 
more something like a demonstration that 
Spectrum does have a clock inside. 

You can get back to the menu by pressing L. 
7. is also used 10 get back to ttasir That is me 
way tc get into B*sic without Caps Lock, 
because the machine-code is programmed to 
be used w i th capitals. I t has other features, 
which [ hope you w i l l like: Paper ami Border 
blue. Ink white and a more an l i b e souud 
from the keyboard. These arc permanent in 
Basic unt i l yo.t change them back. W i t h Inter-
face 1 connected CLS a wi l l change the 
colours to black and white. 

Breaking out o f the machine-cods wi th Caps 
1,ocx-Break is possible too. There are three 
other options which T lidn't mention. Line 

address, UDG , anc 3. The first is qui:e 
straightforward. Put the cursor in a Basic l ine, 
and L w i l l tell you the address ol the first 
character the cursor points to. Easy to see 
where ? Rasir program ends. U DG again usee 
the variable Seed. I f you have ycur own 
UDGs somewhere in memory, e.g. 40000, use 
Kan.lonize 40000, go to the menu and press 
U. To get back to the Spectrum UDGs you 
can use the S. 

The .asi option is pressing 3. This is not 
mentioned in the menu. Ir s^rs -he .Mi ; rod rive 
variables ̶ wi th Interface 1 connected ̶ and 
gives a yellow flashing Border when Saving • 
etc on Microdrivcs. 

Now for the Basic program. The machinc-
codc is exactly 1300 bytes long. Each Data 
statement is one hundred bytes. Type it in 
and run it. Three things :an happen. Yon 
have al. the numbers typed in correctly ̶ 
congratulations, I never succeed i n doing that. 
Then the program w i l l run to the end. T o n 
the other hand you forget a l umbe r or type 
more than 100 numbers in one statement yon 
can expect the Spectrum to give the some.vhst 
unfr.endly message "Nonsense in Basic'', 
bcca.ise i i is reading a numerical Data instead 
of a string variable. Another possibility is 
typing i wrong number. 

The program then gives the L ine in which 
the error has occurred. I t contains no 
safeguards against typing two or more faulty 
numbers, i f the sum .s the same as that of the 

SOFTWARE FILE 
1 ReM S ^ t t H i W W A W j t t 

The N« t h e r l a n d s 
T h i » p r c g r « B c o n t l i n i 
» « v t r « i r o u t i n e s f r c a 
•SUPeRCODC" BY 
CP SOFTWARE ENGLAND 

2 CLEAR 64-309 3 run 1000 
5 0 DATA 2 0 5 , 1 6 4 , 5 5 3 , 2 4 , 2 , 2 2 5 , 1 

2 6 . 3 5 , 2 2 9 , 1 6 ? , 2 0 8 , 2 1 5 , 2 4 , 2 4 7 . 1 / 5 
, 8 3 , 6 6 , 3 2 , 2 0 5 , 1 0 9 , 8 6 1 , 1 7 . 2 . 1 6 . 7 , 
6 5 . 1 1 0 , 9 7 . 1 0 8 , 1 2 1 , 1 1 5 , 1 0 1 , 3 2 , I C Q 
, 1 2 1 , 1 0 9 , 1 1 1 , 1 1 4 . 1 2 1 , 3 8 , 3 2 , 6 5 , 1 3 

i TW j j i f c i j t o r a a t f i : MV.i g 
5 2 , 2 0 ^ , 9 7 , 1 2 0 , 1 0 0 . 1 1 4 . 1 0 1 . 1 1 3 . 1 1 
5 . 5 8 6 , 7 6 . 1 3 , 7 7 . 1 0 1 . l 2 9 . l i l , l i 4 , 
1 2 1 , 6 2 . 1 0 2 , 1 1 4 , 1 0 1 , 1 0 1 , 5 3 . 5 , 7 7 , 1 
3 . 3 0 1 1 4 , 1 1 1 , 1 2 3 . 1 6 8 , 1 0 1 , i l ® , 1 0 3 
, 1 1 6 . 1 0 4 . 5 8 

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

. 3 2 . 4 3 , 3 2 . 1 1 8 , & 7 i i 1 4 . 1 1 P , 8 8 , 6 , 8 4 
, 1 3 , 8 2 , 9 7 . 1 0 9 , 1 1 6 . I l l , 1 1 2 , 5 8 - 6 , 5 
2 , 1 3 , 8 5 , 9 7 . 1 1 4 , 1 0 5 , 1 0 1 , 1 1 0 , 1 0 3 , 1 
1 6 , 1 6 4 , 5 8 . 5 , 8 6 , 1 3 , 6 3 , 6 8 , 7 1 , 5 8 , 2 4 

L&MM ft 
3 , 7 2 . l 6 l , 1 20 , 4 * , 6 2 , 5 8 , 6 1 . ^ 2 , 3 9 , 6 
8 , 1 0 1 , 9 9 , 4 5 , 6 2 , 7 2 . 5 8 , 6 5 . 1 3 . . 12 
0 , 1 0 5 , 1 1 6 . 4 0 . 1 8 8 . 4 6 

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

9 0 , 2 2 , 1 4 , 1 0 , i 8 , i . 6 2 , 6 2 , « , 2 2 9 . i 7 5 
, 0 2 , 8 , 2 1 5 . t , 1 7 . 1 5 6 , 0 . 2 3 , 1 0 6 , 0 , 
2 0 3 , 1 5 1 , 3 . 2 S 3 , 2 0 3 , 1 . 1 ^ 4 , 2 6 3 , 2 0 3 , 
1 , 1 1 0 , 4 2 , 6 5 0 , 5 8 . 8 , 9 2 , 2 1 1 , 6 3 . 2 5 4 , 
9 » , 2 0 2 , 1 7 2 , 2 5 2 , 2 5 4 , 7 6 - 2 0 8 , 3 a . 2 5 3 
, 2 3 4 . 7 2 , 2 0 2 , 5 3 , 2 3 4 , 2 0 4 , 6 0 , 2 0 4 , 1 9 
7 , 2 5 3 , 2 5 4 , 6 6 , 2 0 2 , 1 8 5 , 2 6 4 , 2 5 4 , 6 0 . 
4 0 , 9 8 , 2 5 4 , 7 7 , 4 0 . 1 0 8 , 2 5 4 , 5 1 , 2 6 4 , i 
6 1 , 2 5 4 , 2 5 4 , 8 2 , 2 0 2 , 2 4 . 2 5 3 , 2 5 4 , 8 0 , 
4 0 , 1 0 0 , 2 0 4 , 0 4 , 4 0 . 6 2 , 2 3 4 , 0 3 , 4 6 

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

, 4 0 , 1 0 6 , 1 0 7 , 2 0 5 , 1 4 2 , 2 , 1 9 3 , 3 3 , 3 2 , 
3 9 . I e 7 . 5 3 7 , 8 2 , 4 0 , 1 1 , 24-, 1 7 3 , 2 4 3 , 1 
7 5 . 5 0 , 1 2 6 , 9 2 , 2 4 1 , 1 9 5 , 9 6 , 2 5 3 , 2 2 5 . 
2 0 1 , 4 2 , 1 1 * , 9 2 , 3 4 , 1 2 3 . 9 2 , 2 1 5 . 2 4 . 1 
3 0 . 4 2 , 1 9 0 9 2 , i 7 , 1 6 7 , 0 . 2 3 7 , 8 2 , 3 4 , 
1 2 3 , 9 2 , 2 1 4 , 1 0 5 . 6 6 , 2 3 2 , 2 0 8 , L B S . 2 3 
3 , 4 2 , 8 $ , 9 2 , 2 3 7 . 9 1 , 8 3 , 9 2 , 2 3 7 . 8 2 , 2 
4 , 8 0 , 2 0 5 , 1 5 3 , 2 6 3 , 4 2 , , 9 2 , 2 3 7 , 9 1 
, 8 3 , 9 2 , 2 6 7 , 8 2 , 2 4 , 6 6 , 2 0 5 , 1 5 3 , 2 5 3 , 
4 2 . 1 7 8 , 0 3 , » 3 7 , 9 1 , 1 0 1 . 9 2 , 2 3 7 , 8 2 , 2 
4 

57 DATA " 1 2 3 1 9 ' 
5 8 DATA 5 2 , 2 0 5 . 1 5 3 . 2 5 3 , 2 3 7 . 9 1 , 

7 5 . 9 2 . 4 2 , 8 9 , 9 2 . 2 2 7 , 8 2 . 2 4 , 3 8 , 2 1 5 . 
2 0 5 , 1 5 4 . 2 5 3 , 4 2 . 1 £ 1 , 9 2 . 2 4 S , I S 6 . 2 I 
1 , 6 3 , 2 4 1 , 4 2 , 1 2 0 , 9 2 , 2 4 . 2 1 , 2 0 5 , 1 5 3 
, 2 5 3 , 4 2 , 1 7 8 . 9 2 . 2 4 , 1 3 , 2 0 5 , 1 5 3 , 2 5 3 
, 4 2 , 73 . 9 2 . 2 0 5 , 11C . 2 5 , f*S . 3 3 . 3 8 , 3 3 
, 1 . 2 4 0 , 2 1 6 , 2 2 5 , 1 0 5 , 2 5 3 . 1 . 2 4 . £ 5 2 , 
2 0 5 , 1 0 5 , 2 5 3 , 1 , 1 5 6 , 2 5 5 - 2 0 S , L 0 S , 2 a 
3 , 1 , 2 4 6 , 2 5 5 , 2 0 5 , 1 0 5 , 2 S 3 , 1 . 2 5 5 , 2 3 
3 , 2 0 5 . 1 0 5 . 2 5 3 , 2 5 3 , 2 6 3 - 1 , 1 1 0 . 4 6 . 3 
i o b 8 , 8 - 9 2 , 2 5 4 . 7 0 , 4 0 , 1 7 6 , 2 5 4 , 3 l , 
2O£,10 

5 9 DA "A " 1 3 3 6 3 " 
6 0 DÃA 2 5 5 , 1 9 5 , 6 6 , 2 5 2 , 2 5 3 , 3 3 , 

3 0 , 9 2 , 2 4 1 , 2 5 1 , 2 0 7 , 2 5 5 , - 7 5 , 9 . 
6 0 , 5 6 , 2 5 2 , 2 3 7 , 6 6 , 6 1 . 1 9 8 , 4 8 . 2 2 9 , 2 
0 5 , 1 3 1 , 2 5 2 , 3 3 , 2 4 9 , 9 I , E 2 , 4 2 . 2 4 9 , 9 
1 , 2 0 5 . 1 4 4 . 2 5 3 , 2 2 5 , 2 0 1 , 2 3 7 , 7 5 , 5 4 , 
92 , 3 0 , 0 1 1 1 , 4 1 , 4 . 1 , 4 1 , 2 9 , 2 J 5 , 2 0 1 . 
6 . 8 , 2 6 , 1 1 5 , 3 6 , 1 9 , 1 6 - 2 5 0 , 2 0 1 , 2 1 5 . 
3 3 , 2 0 5 , 7 2 . 3 4 , 2 4 9 , 9 1 - 3 3 , 0 , 0 . 2 0 1 , 6 
2 , 3 , 5 0 , I 0 6 , 9 2 . 6 2 , 5 5 . 5 0 ! , $ 2 . 
1 , 2 1 1 , 2 3 4 , 6 2 , 1 3 , 5 0 , 1 4 1 , 9 2 , 3 0 , 7 2 . 
9 2 , 2 1 1 , 1 2 7 , 2 0 5 , 1 0 7 , 1 3 , 6 2 

5 1 DATA "lle48• 

, IJG , C , XC.J , KUM. , J V>«[ , ATU 
, 2 0 5 , 1 4 2 , 2 , 3 2 , 2 5 1 , 2 2 , 0 , 2 0 5 , 3 2 , 3 , 
4 8 , 2 4 4 , 2 6 4 , 1 3 , 4 0 , 2 6 , 2 5 4 , 9 C , 4 2 , 7 1 
, 2 6 4 , 4 $ , 8 6 , 2 2 4 , 2 3 4 . 5 8 , 4 8 , 2 2 0 , 2 4 5 
, 2 1 S , 2 4 1 . 2 0 3 , 3 4 , 4 5 ^ 2 3 $ , 1 , 1 0 4 , 4 , 1 
5 , 5 6 , 2 4 , 3 0 6 . 2 0 5 , 1 6 ^ , 4 5 , 5 6 , 3 8 , 6 2 , 
3 2 . 2 1 5 . 6 2 , 6 1 , 2 1 5 , 5 2 , 3 2 , 2 1 5 , 2 3 7 . 6 
i L t n - i h U i i ' i m M i H i " 7 1 

6flTA " 1 2 ^ 6 4 ' 
64 DATA 4 8 , 1 0 , 2 1 5 , 1 6 , 2 3 5 , 6 2 , 1 3 

, 2 1 5 , 2 4 , 1 5 4 $ 0 7 . 5 , 1 9 8 , 7 . 2 4 , 2 4 2 , 1 
9 5 , 104 , 2 5 1 , 205 , 138 , 283 , 62 , 7 2 , 2 
, 6 $ . 5 8 , 2 1 3 , 3 3 . 2 5 4 , 9 1 , 6 4 . 0 . 3 5 , 5 4 , 
0 , 2 0 5 , 1 4 2 , 2 , 1 2 3 , 2 5 4 , 2 5 S . 3 2 , 2 4 3 . 2 
0 5 , 1 4 2 , 2 , 3 2 . 2 5 1 , 2 2 . 0 , 2 0 5 , 3 0 , 3 , <-8 
. 2 4 4 . 2 5 4 , 1 3 . 4 0 , 4 1 , P S 4 , 9 0 , 4 ® , 2 0 8 , 
2 5 4 , 4 8 , 5 6 , 2 2 4 , 2 5 4 . 7 1 , 4 8 . 2 2 0 , 2 5 i , 
5 8 . 5 6 . 4 . 2 3 4 . 6 5 . 6 6 . 2 1 2 . 2 4 5 . 2 1 5 . 2 4 
1 . 2 1 4 . 4 8 . 2 5 4 . 1 0 . 5 6 . 2 . 2 1 4 . 7 . 3 3 . 2 5 
4 . 9 1 . 2 3 7 . 1 1 ' . , 3 3 , 237 , 1 11 , 2 4 

85 DATA " leJ237" 
66 DPTA 1 $ 1 , 6 2 , 3 2 , 2 1 S . 6 2 , 6 1 , 2 1 

5 , 6 2 . 3 2 , 2 1 5 , 2 3 7 , 7 5 , 2 5 4 . 9 l , 2 0 5 , 4 3 
. ^ 5 , 2 0 5 , 2 2 7 4 5 , 6 2 , i 3 j i 5 . 2 4 . 1 / , 55 . x , 3-3 , 2 0 0 , 0 , 2 0 O , 1 3 1 . 3 , b 2 i O S , 
2 0 5 , 1.5^ , 2o3 , 2 0 7 , 4 9 . 6 2 , 6 5 0 . 1 9 3 , 9 
2 . 1 9 5 , 6 6 , 2 5 ^ , 2 0 5 . 1 6 8 , 2 5 3 , 4 2 . 1 1 6 . 
9 2 , 2 3 5 , 3 3 , 1 7 7 . 9 2 . 6 6 , 7 3 , 2 2 9 , 2 1 3 
0 0 , 4 3 , 4 5 , 2 0 5 , 2 2 7 . 4 8 , 2 3 9 ^ 2 2 5 , 6 2 , 3 
2 , 2 1 5 , 2 6 , 1 1 9 , 4 3 , 5 4 , 0 , 2 0 6 , 4 0 , 2 6 ,6 
2 , 3 2 . 2 1 5 . 6 2 , 3 2 , 2 1 3 , 2 6 , 6 , 2 , 1 / 5 , 2 3 
7 , l l i , 1 9 8 , 4 8 , 2 5 4 . 5 8 , 4 3 , 2 2 

57 6PTA " 1 1410 
38 DATA 

2 , 3 2 

§ 6 
0 . 2 2 $ , 2 0 5 , 1 8 1 , 3 , 2 25 , 17, 16 .0 , 1.67, 
2 3 7 , 8 2 , 3 2 , 2 4 0 , 1 9 3 , 1 6 , 2 3 3 , 6 2 , 2 4 0 , 
2 1 1 , 6 3 , 6 , 8 6 . 1 1 3 , 1 6 , 2 0 3 , 6 2 . 2 1 1 
. 6 3 , 6 , 5 5 , 1 1 $ . 1 5 , 2 5 $ , 1 9 7 , 2 0 5 , 1 4 2 . 
2 , 1 9 3 , 3 3 , 3 2 , 3 9 , 1 6 7 , 2 3 7 , 8 2 , 4 0 . 2 , 2 
4 , 1 8 9 , 1 9 5 . 1 0 4 , 2 5 1 

69 DATA " i © 3 3 i " 
100 SAUE "TLK'CODE 6 4360 , 1 00 0 
102 PRIN- " M a : h j n e - c o d e n^w SPU 

ED. Are you s u r e a l l t h e DATP 
art ''"cntrctr f ( y / n ) . I f no t t 
hen 5A^E t h i s 1 ' r'v rog f aw t o o l " : 
INPUT ; q $ 
104 I F q l e ' V OR q j * " V " T-tCN GO 
9 O 0 9 1 T O P 

1000 LET LINE =48: PRINT AT 4 . 3 ; 
INVERSE 1;"BEADING DÃA " : PRINT 
1001 DIM as 1 1 0 , 5 ) : DIM S ( 100O ) : 
LE - t = 0 : LET W =0: LET X=64360: F 
OR fft = 1 TO 1000 READ S (m) : POKE 
X , S (m ) : LET l a t + S ( « ) : LET :<=»+l 
100b if n : - l HNO KB 100 OR m/ ' 100« I 
NT ( f t l /100) THEN GO SUB 1050 
1010 NEXT (ft 
1030 GO TO 100 
'1050 LETT L INE =L IHE+2 : LET « a u + l : 
PRINT PAPER 2 , L I N E , t : READ 5 $ (w 

) : IF UAL a$ (w l <)T THEN PRINT "E 
r r o r i n L INE " L I N E : STOP 
10-*0 LET t-O; RETURN 
9000 ST3P 
9999 RANDOMIZE USR 54360 

L i s t i n g 2 
9 9 9 0 RE*1 TOO I k i t 
9 9 9 2 CLEAR 6 4 3 5 9 
9994 LUHL) "TLK"CCDE 64360 
9 9 9 6 RAMD0MI2E USR 5 4 3 6 0 

correct ones. i>o it is advisable to Save the 
Basic program before trying the machine 
code. Once the machinc codc works ab 
expected, you can New the program, but 
make sure first t h u machine code is Saved. 
Neve: try to load the machine-code before 
lowering Ramtop - Clear 64359. 

Drums 
Stephen Pay no, 
Ipswich 

This PROGRAM Kirr.ply plays a drum rhythm. 

Rejlis'ic effects have been achieved by using 

the Er.v commands. • 

Amstrad Drums. 120 s = s + l : N E X T : c h = 5 : s = l Amstrad Drums. 120 s = s + l : N E X T : c h = 5 : s = l 
5 s = l 130 FOR t = 0 TO 90:NEXT 
10 d rums # * * * S . P a i n e 4 / 1 1 / 8 * 140 SOUND 2 , 0 , 1 5 0 , 1 5 , 2 , 0 , 1 
15 MOLE 0 150 FOR p 1 r o 3 
20 CLE:LOCATE 8 , 11 :PR INT 'DRUMS" 160 SOUND c h , 4 8 6 , 6 . 1 5 , 1 , 1 , 2 
30 ENT - 1 , 1 , 1 2 7 . 1 , 5 , 2 4 , 1 170 FOR t = U 111 ^60 :NEXT 

ENV 1 . 1 , 1 5 , 1 , 5 , - 3 , 2 180 SOUND c h , 3 0 0 , 6 , 0 , 1 , 1 , 2 
50 ENV 2 , 1 5 , - 1 , 1 0 190 FOR t - 0 TO 100:NEXT 
ACJ FOR 1 TO 4 2 ae COUND ch , 3 0 ( 3 , 6 , 0 , 1 , i , 2 
65 [ F s>2 THEN s = l 210 FOR t = 0 TO 1B0:NEKT 
6 6 t F 3=3 THEN c h = l 220 SOUh© c h , 4 8 6 , 6 , 1 5 , 1 , 1 , 2 
67 t F 5=2 THEN ch-^4 7.TP FnR t = B r o 3£>0rNE<T 
70 FOR y - 1 TO 3 240 SOUM) ch , 3 0 0 , 6 , 0 , 1 , 1 , 2 
60 FOR o=0 FO 100 :N rXT 0 250 IF p<3 THEN -OR t = 0 TO 3 6 0 : NEXT 
<50 TOrr= ( t + 4 > * 5 4 260 I F p=3 THEN FOR t = 0 TO 2 4 0 : NEXT 
1WO SOUND c h , t o n , 6 , 0 , 1 , 1 . 1 270 NEXT p 
110 NEXT 280 SOTO 60 
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Simon Rollins with an updated 
version of the YC index. The first 
digit after the reference refers to the 
volume number, the second to issue 
number and the third to the page on 
which the reference occurs. 
ACE 
Can go faster, 3, 5 , 8 7 
Character forming. 3. 4, 82 
Games, see (JAMES 
Music, 3, '.I, 38 
Program chords, 3, 3, 131 
Programs 
Forth craw. 3, 2, 121 
Forth surround. 3. 6, 149 
Millipede, 3, 4. 141 

ACORN ATOM 
Accounts, 2, 12, 70 
Basic U>IIUUIM;I, 3, 2, 
Copy Function, 3, 1. 117 
Disassembler, i, 5,50 
P.riors. 3. 3. 107 
Fil: handling, 2, 8, 62 
Forth, 2, 10, n 
Graphics, 1, 2, 43 
in xkiuitioe, 1, I, 23 
I.inc labelling, 2, 4, 45 
Migic, 2, 5, 51 
Peeks and Pokct, 1, 3, 35 
Plutogmpliic imerpjcuiion, 2, 5, 32 
Pl«tiup power, 3, f, 121 
Programming one, 2, 2, 41 
Programming t-vo, 2, 3,51 
Fragrams 
Acorn pilot, 3, 1, 111 
Acorn fCon ,̂ 3,7, 62 
Atomic space bit tic I, ., 50 
Auto run tape lpadcr, 1,1, 49 
Bit bumlii, 2, 12, 105 
Rlit7.krr.ig. 3. 4. 141 
Cartoics driwir.g, 1, 1, 49 
Child's play, 1.2, (5 
Contents tlsspln/, 2, 6, 76 
Copy f.mu on, 3, 1, 11"* 
Doodlebug, 2, 2, 7< 
Error lix, 2, 12. 1 OS 
Forth connccticn, 3. 4.149 
Graphics starch, I, 1, 4i> 
Informuior, I, 1, 50 
In the Dicttre, >, 7, 90 
Keep f t , 2, t . 
Keyboard scan, 1, 2, 67 
Key IO understanding, 1,67 
Key options, 2, 5, S3 
Kcv routine, 2, 9, $0, 
Laxl Under, 2,10.89 
Leist squares, J, 3, 69 
1.0.1.1 vorningi J, 3. Mt 
Long S.ne, 2, 12, 109 
Mechanical music, 2, 2, 68 
More h store, I, 4, 76 
Nc questions, 2, 8, 85 
Rally racer, 3, 5, 179 
Read a.id dita, 2, 4, 75 
Real time dock. 1.5. 72 
Squash, 2, 11, 104 
Stock mrkn, S 9, 171 
Strings 3nd arrrys, 1, 3, 71 
Stuutn:<iu, 3, 3, 131 
Tabulation tccrniqucs, I, 2, 66 
Tape directory, 2, 6, 75 
The hfwk.2.12. 101 
Through the maze, 2, 2, 73 
Verse <"nd worse, 2, 7, f6 
Worm squirm, 3, 5. 168 
Words of" vtisdem, 2, 8, 85 
'/.(••q d-oppcr, 2, 75 
Quest, 2, 12, 62 
Software survey, 1,4, 21) 
Software survey, 2, 7, 32 
Text and graphics, 2, 10, 63 
Utility set, 2, 6, 46 
Word prOc<e£Oi, 3, 1. 72 

Adventure games solving, 3, K, 70 
Adventure panics survey, 3,9, 6S 
Adventure jamis writing, i. v, M 
After -Jie revolution, 3, 11, 131 

A M ST H All ( I ' C i M 
Gcmes see GAMES 

Programs 
Ligh bikes, •', 12, 183 
Mom rcicuc, 5, 163 
Music, 4. 12.143 
Roulette. 4, 11, 190 
Software survey, 4, 11, 59 
Utilities 
Music, 4. 12. 142 
Shape, dtaw, and fill, 5, 1, 173 
Soorxl editor. 4. 0. 181 
Sprites, 5, 1, 145 
Word processor, 4, II, 122 

Arcl:lc!al In.cllliteuce gaes&if; K»mc, 
2. 64 
Artwork, 1. 4, 33 
Asimov ̶ low :o write i wcrd 
processor, 2, 5, 65 
Asimov ̶ as a database. 2. 8, 66 

ATARI 
Animation. 4. 11. \2t 
Characters, 3. I, 78 
Fine scrolling, 3, 5, 115 
Games, see GAMES 
Interrupts 3. 12, 158 
Programs 
Alien WO.-&, 4, 12 191 
Code invrner, 3, 2, 129 
Graphic recall, 2, I I , 15 
Random, graphics, 2.11. 101 
KeloMtc screen, i , i i « 
Sea fox, J, 10, 151 
Sourd editor. 3. 4, 144 
Sprite wiilr, 3, 3 1 35 
Screen mixtures, 3, 7. 10" 
Software sur\ey, 3, 2, 50 
Sofivaic survey, 1. 2,62 
Time Tr.al, J, o, 128 

Basic dictionary 

A-C, 2. 10. 59 
C-E.2, II, 91 
21. 2, 12, 81 
l-M, 3, I, 91 
M-P, 3, 2, I OS 
?-T, 3, :, 111 
non alphinumeric synbols, 3,4, 127 
r.on alphanumeric synbob, 3, 5, 151 
Basic standard.*, I. 1, 36 
Basic translation 
one, 2, 4, 40 
iwo, 2. 5, 61 
direr. 2, 6. 43 
four, 2, 7, 6fr 
five, 2, 8, 58 
six, i, y, o i 

BBC 
* l!» mivr, 3, 7, 03 
Assembler, 3. 3, 37 
rlasic v Conul, I. 4, 40 
Christmas carols, 3, 12. 128 
Colour overlay, 3, 2,89 
Control leys. 2, 10. f 5 
Double density disc fling svsicms, 5, 1, 
116 
Fort a 4, 1. 152 
games, sec GAMES 
Graphics 2, 2, 23 
Or.iphicj, 2, 4, 42 
Graphics, 2, 5, 53 
BRC Graphics. 1, 4, >, 146 . 
BBC Graphics 2 (Perspective & 
Mcreoscopic Projections) I, 4. 156 
BBC 
Hcartstop one, 3. 11. 193 
HcurtsioT Wu, 3 !2, 202 
Heart stop three, I, I, 16V 
Hcartstop foar. 4. 2, 155 
Heartstop five, 4 3, .39 
Keyboard for voar KM . (sec toiuctiois 
i, io. 37) 4,9, 70 
Map plo.ler 1, 4- 1, <>8 
Mt»r plo'icr ' (+f l ri r -I mlrui* prnrri) 
4,5,141 

iV.odet, 3,4, 79 
A.omtor (A + fc), 3: 3, W (<cc 
enhancement 3, 5,28) 
.V.OS, 3, 7." 
.Viusic (1.20S). 4, 11. 109 
On lire. I. 1. 36 
F.xel ^lottcr, }, 7, 127 
BBC Piogrontiniiij, 2, 6, 39 
Prog rami, 
Aiibiasli (A • J), 4. 7, 154 
.•Viimjl migtc(A + K), 3, 7, 1 5 4 
Bjckteat (A+ 3). 4, 5, 164 
Brrtie (B). 1. 2, 178 
Wack Adder (A + P). 5. 74 
Bliu(B), 3, I, 114 
Bomb:r (K), 3. 10, 18: 
Cirtw>n Ti»si« (B), 2, <•, 91 
Caterpillar (BX 4. 1, 133 
Chicki (B;, 4, I I , I81 
Giull <A 4 B), 2, 11, 109 
Colour and Scund (A + B), 2, 5. 83 
Connect Fout (A *B>, 4, 3, 189 
Katahisc t.\4-B). 6. 165 
renn<r(E). 3 S, .76 
Field Run (A+ B), 3, I- 110 
Right of fancy (B). 3, 5, P3 
Four II a row (A + B), 5, I • 17l> 
Function jrapfix (B). i, h, 18 > 
Crapl.ks I (A • B). 4, 2. U.6 
Graphics 2 (A+ B). Perspective &• 
S creoscopic [xojccnom. 4. •». 56 
Hidden depth* (A»-B), 2, 10, 83 
Imitation Forth (A+B;, 4, 1, 152 
Lawnitower (3), 3, 4, 137 
Leuei ;B), 3, I I , 223 
l ife cycle (A-B), 3, 12, 2 7 
l.issapus :fTe<t {A-^B). 2, 11, .09 
Map plottiiic I (A + BX I. I. % 
Map -dotting 2 (A+B)(-*- Oric 4 cilnir 
inter) 4, 5, 141 

Memory display (A+ H), 3,4, .49 
Mem«rv table (A • B). 2, 6. 70 
Meteors (A4-B), 4. I, 182 
I5BC Programs, 
•MilliVan (A + .3), 2, 5,81 
Millipede (A 4 B), 3, 5. 16: 
Mini synth (A+ B), 3,9, 155 
Mouse trap (F), 3,8, 61 
Muliisoloar (B), 2, 7, 39 
Othclo (/.Mi). 3,9, 175 
Over the :noo i (A-+ B). 2, •>, V 
Pattern memory (A» H), 2, 10,91 
Pswhic aneroids (A >B), V, >,124 
I'u-asio's oain brmh (B), 5 1, 166 
Prisiib (Bi. 3, 2, 127 
Kare .-hac (A4-B). 4. '>. 177 
Screen to printer dump (B; » Epson 
MX-fO F - 'H , 3, 137 
Sea bittle (A * B), 2, 9. 17 
&iull :ulr> (At B), 3,7, 1.7 
Soft key (A » B), 2. 11. 10-1 
Sorce er's castle (A • B), 2,12, 99 
Stop! Thirfl (3). I, 10. 169 
Sunt nan (B), 4, 7, 150 
Stuka (B), 4, 3, 179 
Tape salvage .A • B), 2, 12, 103 
Tclsolt (A • B., 1, 12,66 
l est of character (A+ 3), 2, 6, 67 
Trace (A - B), 3, 12, 225 
Three-D-karckart ;A-B), 2, 12, IC3 
Threc-D-trianqle (A + B), 2, 8, 8) 
TvpCA'riter (F), 3, 2, .22 
Vducx (A-B). 3, 10, 99 
Vicud wal l (A + B), 2, ¦2_. 105 

Voyager view* (A + B). 2, f , 13 
VL'ord processor (t), 2 8, "7 
BBC 
I'rojccc, i , i >o 
Software revicwi, 
Addon's (Rettofirs) 4, 11, 15 3 
(jimnKia-. 1, 6. 85 
Bulk 4, 9, 120 
ROM's, 7,59 
Software .'.urv;y, 10, 38 
Software survey, .3, "50 
Software >urv:y, 2, 8, 52 
Software iur.-:y, 4, 1.66 
Software »urvry survey. 4, 5 . 78 
Software lurvsy, 4, 9, 60 
Software iurvrv. 4. 1 i. 60 
Sound (A+B)/2, 7, 4 ' 
Sour.4 (A i B), 2. 12, -1 
Spiite animator ar.d definer, 4, 3, 14, 
Sprites. 3. 9. 97 
Sprites I (see corrections 1, 7, 33) 4, 6, 
120 
Sprites 2, 4, 7, 117 
Tech iiqi«s, 2, 8, 50 
T c l e l e x l « d i l o r . 2 . 1 1 . 7 2 
Telsclt. 4, 12, 66 
Tips, 2, '», 54 
Turtic griphi.-s (A + B), 3, I, 64 
BBC Utilities 
?l> Graph program. 4. 4, 185 
Auto list {A * B), 3, 3, 136 
Kacfctip (PiK u««), 2, S. 175 
Calc<heet. 3. I I , I I 

(>xnpactor. 3,8, 123 (see correction; 3, 
9, 39) 
Datacu.c, 5, 1, 125 
Disassembler, 1, 3, 90 
Drawing proi;r;m. 3, IC, 141 
D>nvars. 4. i . 193 
Ficd, 4, 12, 2UI 
Joystick, utility, 4, 10, 149 
Keystick, 4, 10. 14« 
Ke> w\*d», 4, ID, 175 
Monitor, 3, 3, 90 («ce eihanccn ctu 3, 5. 
28. 
Music(1.20S). 4. II, 109 
Pointp ot, 4, 6, 189 
Spxtier, 4, 5, 129 
Sprite Animator & Dcfner, 4, 3, 114 
Sprii«s 1 («:<; evrcevtious •!> 7. 33). 1. 6. 
120 

Sprites 2, 7,117 
Tape to ditc, 3. 6, 141 
Trace, 3, 12, 225 
Verify, 4, 5, 182 
Virtual screens, 4, 2, l i5 
Word p;oc««iioc, 4, 9, IW 
Books 

Atom business, I, 5, 69 
Atomic theory and piuc.ice, 1, !r, 69 
Gateway guide to the ZX8U-8I. I, 5. 
69 
Gatmr acquainted with vour Acorn 
Atom. 1, 5. 69 
Mastering :nacbine code on your 
ZX80-8I, I, 5. 69 
Video conput::s, 1, 5: 69 
Breaking on through, 4, 7, 6<* 

CBM-64 

64 bar blues 4. 10. 119 
Files, 4, 5,84 
Gsmes see GAMES 
IRQ Interrupts 4, 5, 159 
M ir.ic, 1, 0, 94 
Masic 64, 4, 9, 80 
Programs 

3D C-.ilieit 64. 4. 3. 175 
Bi g eater, 4, 12, 1K5 
Click, 4, 5, 17) 
Duck soup, 4, 2, IS5 
HT, 3, 7, 177 
Function keys, 3, 12, 223 
Hi-res Dra.v, 3. I I , 211 
Kirate, 4, 11, : 75 
KeyOoird, >1, 13, 109 
Puiruing tie Way, 5, 12, 121 
Sa.urn Pat ol, », 6, 186 
Synthesiser. 3.5. 175 
Software survey, 3,9, 60 
Software survey, 3, 12, 114 
Software survey, 4, 4, 68 
5i>ftw;it«: >uivc», 78 
Software survey, 4, 10, 64 
Ut i l i t i e s 
6-4 Barblu.-s. 4. 10. 119 
Auto number, 4, 4, 187 
Catalogue, 4, 3, 185 
Di> -aisen bler monitor, 4, 12, 169 
Enccnced BASIC, '., 7, 127 
Fi e-su/er, 4, 4 184 
Fics, 4, 5. 84 
Function keys, 3, 12, 223 
Guitar player, 4, 6, 173 
Inst ring, 4 9, .65 
Kevboiivl audio visual, 4, 2, 19? 
Liiie dotor<, 4, t, 21)1 
l.iiting speed, 4, 7, 151 
Macbssic <•, 2, 143 
Memory manager, 5, 1, 137 
Merge connnai d, 4, 7, 158 
Moving sprites, 4, 5, 106 
Music 64. 4, 9 SO 
(Jciok loader. 4. 11. 78 
Screen save, 5, 1, 141 
Sprite control, 1, 12, 201 
Sprite editor, 3, 10. II? 
Toolkit, 4, 1, 1S9 
Chasi.it; spectres witk a Spectrum, 
3, 5, 50 
Chess. 2, 2, 32 
Chess, 2, 26 
Chess program wri-ing, 2, 5, 24 
Chess survey. 2. 1, 26 
Chess ZXm 81,1,5,30 
Choosing a word processor, 3, 7, 70 
Competitions 
39 S ICDS Over the Jucl.au River, 3. 11 . 

235 
39 Stos solution, 4, 2, 201 
Advenlure compel i ion, 4, 3, 72 
Adv«ri(t:rc compctrion rc .̂iiltr., I, S, tftl 
Amsirad CPC-464 conoeiiiion, 4, 6, 77 
Amstrad CPC-464 resu ts, i, 9, 166 
Android .Niutiry oil the Iiiler.ualactic 
H ve slup, 5, IVI 
Aodrod Auitirv pioblcm solved, 3,8, 
177 
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Bird Catchcr, 2, 7, 93 
Bird Cacclur resul ts 2, 93 
Rirctirwr Rubbles competition. 1. 1, 55 
Rurst i ig Bubbles solution, 1, 2. 71 
Cai - f igbtcr ,2 , 11, i n 
Cai-fifihtcr solution, 3 , J, 121 
Christmas competition, I, s i 
Christinas compci i ibn answers, 2, 2 , 77 
Co ceo Adaai comptt i t icn, -4, 5, 139 
C o e c o A d n n rrsuliv. 4 . 7, 145 
Commodore plus 4 competition, 4. ID, 
12:-
Commodore plus 4 results, 4, 12, 79 
Competition o f ilie Yea;, (1S83), 4. "!. 
193 
Competition of the Year. (1584), 4 , 12, 
76 
C n t e r Robots, '., 3, 77 
C u t e r Robots solution, I, 5, 81 
Design Yom Own Micro, 4 , 1, 86 
I>uc 8traits : 2, ~~ 
Dire Straits solution, 2, 5. 8 T 

Enigma Code, 2, 10 97 
Enigma Code sclulion, 2, 12, 111 
Hal. Guy , 5, 1.. 70 
Golden Nugget , 2, t, 79 
Golden Nugget solution, 2, 8, 87 
Honey Cor rb , 3, 0, 181 
Hoacv C o n b sdu l ion , 1, 11, 235 
Jail Break, 2, 9 , 9 8 
I .ill Break solution, 2, 11, 113 
Klin^oo Dea th , 2, 4, 8.5 
Klingoa Death Answers. 2, 75 
Mcmotcch Comipetitiun, 4 , 2 , 171 
M r m n i r r h rrsuln., 4, 4 , 193 

Orb Bomb, 3, 2. 130 
Oib Bomb solution, 3, I, 155 
Ore's E & , 2, 1, 73 ' 
Oi«.'s M>lwU)it, 2, 3, 73 
Power Cube, 2, 8, 87 
P o v e r Cube Solution, 2, 10 ,97 
Psion Orsai.iaer corrpctilion, 4. 'if 
Psion Orgariser results, 4, II. 203 
Q L competit ion. 4 , 4 , ifl7 
Q l . competition results, 1, 6. 160 
Roden Saddle, 5, 07 
Rodent Riddle sululkm, 2, 7 9 3 
Sony Hit Bit competit ion, 4 , 11, 161 
Sony Hit Bit remits, 5, , 1 2 3 
Star S t a t e , 3, 1 ,121 
Sun .Sione solution, 3, 3. 139 
S t « n g c F .noun ie r , o, 8 , 177 
Strange Hnountor solution, 3, 1(, 207 
TclipacAic Dangers, 3, 3, 13? 
Telrpai.nic Dangers solution, 3, 5, 183 
T h e Hsil of the T r o l , 3. 5, 183 
T h e Hall of the I ro.l so.ution, 3. 7. 181 
T1k PyramiJ of Aflpar, 3, 4 , 1 S 5 
The Pyramid o f A g p a r S a i n t o n , 3, 6 
i l l 
Trinary Ti i ludui ion, 3, 7, 181 
Tr inarv Trihulai ion soluiorj , 3, 9, 151 
Trc i l P b q u t , 2, 2, 77 
TsU! Pln_|in Solution, 2, 4 , S3 
Trolls ' Cave, 1 , 4 , 79 
Trolls' Cave answers, 2, 1. 73 
Woodworm. 3. 10. 257 
Woodworm solution. 3, 12, 235 
X m i s BDX, 2, 12, 111 
X m i s Bax solution, 3, 2, 13C 
Computer Chess survey, 1, 2, 24 
Computer Club Visi ts, 
Aylesbury, 2, 5 , 1 9 
Aylesbury, 4 , 1,61 
Birniogt iam. 3, 5, .35 
Cambridge, 3, 12, SV 
Cardiff , 3, 9. 49 
Cheltenham, 3, •> 31 
Chilterr-s, 4 , 6 , 53 
CroA'brough, 4 , 10, 45 
Crovdor , 2, 1, 15 
Croydon, J, 6, 51 
Hast London, 2 , 6 , 17 
Educational Users ' Group, 2 , 3, 15 
Gos^on 4, J, 
G u i dfo id , 4, 4 , 55 
Gwent, 2, 7, 19 
Hammersmith ar.d Fu lha j i , 4, 7 , 43 
Liverpool, l , 3, .1 
Mar.chestcr -MCJ 2, 8, 17 
Mecwav, 4 , 12, 57 
Milton. Keynw, 2, If , lu 
N'orth Kent , 3. 7, 45 
N'orih L i n d e n , 3, 4 , 37 
Noriharrptor,shire, 4 , 5, 53 
Nulling Dale, 1,1, 17 
Nottingham, 3, 8, 49 
Drpitsgtc-n, 2, 4, 19 
Dxford, 1, 4 , 17 
Peal: District, 3, 10. 57 
Political Parties and Computing, 5, 1, 51 

P u o e c k , 4 , 2, 55 
Richmond, , 2 , 11 
Southampton, 2 , 11, 19 
Southcnd-OJvSea 4 , 1 1 . 4 9 
Slralforrt upon Avon 4 . ), 41 
Sutton, 3, i , 65 
Tangerine Users ' Group , 2 , 2, 15 
Themes Vailey, 2. 12, 2 : 

VC cm Loidu i," 2, '9, 21 
West Midlands, J, 3. 37 
Worcester Pirk, 3, 2 3 3 
Computer control 
one. I , 2, 46 
two- 1, 3, 50 
three, 1 , 1 , 52 
four, 1, 5, 60 
five. 2 , : , 52 
six, 2 , 2. 56 
seven, 7. 3, 56 
Comput ing af'Ur Cyclcncs. 4 , 12, 16 -4 

Cor suit the Oracle, 1, 3 , 7 1 

Cont ro l (review MPF I) 2, 12, 84 
C o n t r o l 
One. 3, I, 96 
Two, 3, 2, 108 
Design Your O'vn Micro results, 4 , 

4, 12 

DRAGON 
Animaitv, 4 , A. 1 ? 7 

Anist , 2 r 1 1 , 4 6 
Disco lights ;scc corrections 4. 11 40), 
1, 9. 85 
file-,. 4 . 9. 13*3 
Food, 3, 7, 122 
l-'ortb, 4, 7, .41 
ft.nv.es see G A M E S 
oraph ic j , 3, 2, 7i 
Graphs a i d Matixtics, 4 , 10, 135 
High res colour graphics, 4 , 3, 122 
MtcUit-.c cod: or.:, 3,9, .20 

Machine cod : two, 3, 10, 161 
Machine cod : t luce, 3, 1.., 179 
P r o g r a m s 
Accelerator, 3, 1, 113 
Alien shoot t u t , 2, 11, 101 
Animator, 4 , 7 , 156 
Artist, 3, 12.. 226 
3at it op, 3, 2, 121 
3MX R i J e r . 4 , 9. 156 
31oces, 4, 2, 187 
3ubblcs, 3, •>. 10/ 
Huz?, 4 , 4, 173 
Carnival, 4 , 10, 179 
Cata.ojiue, 3 . 7 . 161 
Casino, -1, 6, 179 
Disco lig.nrs (see corrections -5. 11. 40) 4 , 
«>. 8f 
DooDiof, 3, 7, 171 
Dream machmc. >, 4 , 13? 
Extra colours, 3, 4, 1>1 
Fireball. 3. 10. 205 
Flor.'l carousel, 3. 10, 194 
HcHrcscuc, 4. 1. 179 
Kopil, 4 , 5, 169 
tsl.inl o f / .o jnbiev 3, •>, 168 
Labyrinth, 3, 1 2 , 2 0 9 
Lap record, 3, 8 , 1 6 1 
Magic citclc, 2, I I , 111 
Matrix run, 4, 7, 155 
Mctmnome, 3, 9 , 167 
Musk: miestrrs, 3 , 4 , .53 
Orbiior, >, 11, 215, 
Pvthon, 2 , 199 
Raid- 5 . I t 9 
Ratts t ra . \ 3- 10, 181 
Kockr: ccmmand, 3, 3, 122 
Scranblc; 3, 9, 152 
Screesi sc ull , 3, 1, 1 I S 
Shan*. 3. I I . 229 
Sour.i K r i P h > 3, 2, 125 
T h e rap, 3, 5, 181 
Time clock, 3, 6 . 170 
T u n i el run (?cc corrections 4 , 4 , 4?) 4. 
3, 183 
Puzzle, 3 , 9 . 1 0 6 

Screcn K i t . 3 , 1 2 . 1 7 3 

Software survey, 3 , 4 , 4 0 

Software survey. 4 , 1 , 7 0 

Sprites, 4 , 4 , 1 4 5 

Sluli>lic%, 4 , 4 , 1 7 4 
Uti l i t ies, 
Animator- 4 , 6, 127 
Catalogue, 3 , 7 , 16! 
Colour iti.x, 4, 12 19" 
Pdiror & assembler, 4 . 5, MS 
fo r th , 4 , 7, 141 
Files, 1, C, 135 
Flash routine, 4 , 9, 164 
Graphs & Statistics, 4 , 10, 135 
Kieh res colour graphics, 4, 3, 122 
Key d ick , 3, S, 170 
Lowerc3St, 4, 1, 143 
Merg.-r, 3, 11. 23 : 
Mr\ni or rtnd divistemblcr, 3, 5, 11) 
S:reen editor, 4, 7, 152 
Screen expander, <•, 12, 12! 

Scarchcr, 4, 3, 19) 
Softkn-s, 4, 2. 120 
Statislics, -i, 4, 174 
i tore and scatch, 3, 8- 135 
Utilities, 4, 5: 17? 
\<-'ort prccess*)rI 3, 6, 134 
Educat ion, 1, 5, 45 
- M ie i c squares, 2, 5, 51 
- on The £.\51, i , 1, 35 
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Prnfrr^rr 
Hack Adder, 4, 5: 17' 
Soft'Aarc -cvicw, 4, 1, 66 
Electronic Keep Hi t , (Awm), 2. 4. 72 
Eproni and r .p rom brasers. 2, •', 72 
First Bytes (Questions), 
ASCH Cedes, 3, j , 38 
All about Operators, 3. 5, 39 
Analcgue to dit ; i t^, 3, 10, 55 
•Animation technicues, 4, 49 
Art i f inal intelligence, I, 9, 37 
l iu mapped 6V.ICCUS, 4 O, 51 
Branching; programs, :•, 4, 38 
Qtatirtcre printing prettily, 3 ,4 , 38 
Chooiinf. iovs ickv, 3. 10. 55 
(..hooting a printer. 4. 7, 41 
Comparing dillcrent Basic?, 4, 2, 53 
Compute! add ons, 4, 5, 4'> 
Confrol churnvtcrs. 3, 12, 1)5 
Cursor kc,\% 3, 4, 38 
Debugging 4, 2, 53 
Disc operating sys cnu, 4, 6, 4) 
Dr ivc j : pios and cons, 3, 11, 61 
Celling started on machine code, 4. 7, 
3> 
(-.rapVu-v - l . i . 5 9 

Heart o f Silictn, 3, 10. 53 
Hex n decimal cor»ver«ion, 3, I , 59 
How operating systems takr away the 
Ontdgcpy, 3, 1. 4'/ 
How o check errexs, 2, 3, 38 
How to design anc prcduce structu-ed 
prourrms. 4. 9. 37 
How ;o sa*/c space. 3, 3, 46 
I i a 32 bit better than 16?, 4, 3, 51 
Keving in. 3, 5, 3S 
l i f e vitheut l)«>k 3, 10, 53 
L->Ricjl Operators, 4, <:, 49 
Machine code, 3, 9, 45 
Modems, I , 1, 57 
IMccs 3, o, 54 
P-inrcr compaiisor, 4, 3, 51 
Printing to the screcn, 3, 12, 83 
P:ogrim f.owchorti, 5, 0, 47 
Progrrms j n t ie air, 5. 1, -'.7 
P i t a REM stiicmcni n it.. 3, 5, 36 
R:solution, 3, 7, 45 
Kihot; , 4, 11, 45 
Screei: memory, 4, 5, -59 
Sensible uses of home computers, 3 12, 
8S 
Sort in», 3, 12, 83 
Space saving, j , 7 , 48 
Spaghetti programs 4, 1, 57 
Spectrum UUU'S, 4, 4, 51 
Speech syt.thess-rccojit it ion, 4, 11, 47 
Srap and' trace, 3, 4, 3* 
Storag:, 3. 8. 46 
Siorag: nudium, 4 10,4 3 
Structure, 3, 8r 47 

best iromc micro for g;mes pia*tng. 
4, 2, 31 
The fine art o f frying op tlw perfect 
clop, 4, 12, 55 
The origins o f Bastcodc. 4. 10, 41 
The scund of micros, 3, 11 59 
Using subrourhes, 3, 9, 47 
What CP HA decs, J, 9 ,45 
VPhot txccity is a port/. 3, 6. S-l 
What arravs are for, 3, 7, 43 
What k machine code?, 3. 3, 3^ 
What is a memory maj??, 3. 5, 38 
Which computer do I need?, 3, 3, 3S 
Ward nroc:ssit:g nukes it etsv, 4, 12, 53 
Zeto errors, 3, 6, 51 
PfaxidUc 
Oae, OiheBo (7.X8 ), 2. 6, 32 
Two, Antiipace (VIC), 2, 12, 25 
Hitch-hiker (ZX81). 2, 12, 25 
Sj*eUs:er (b'peamm), 2, 12. 25 
Fl ight SiratdHlors, 4, 12, 35 
Flaw chart ing, 1, 3, 32 
Fcrrh for BASIC. 3, 2, 6S 
F r om h e n to rea l i t y , 4, 12, 82 
Future o f the m ic ro i ndu i t r v , 3, ! 2, 
125 

GAMES 
Ace 
Pa:-m3n Trai l . 3, 3. 68 
Amst rad 
Bomber, 4 ,10 ,109 
Sk/ Drop, 4, 9, 107 
Wtr of the Worms, 5, 1, 121 
Apple 
Nim, 2, 4 , 48 

Atari 
Balloons, 3, 11, 187 
B a t s , 1 0 . 95 
Bugs, 4, 5, 115 
Chicken, 2. 12 42 
King of the Castle, 4, 10, 89 
Maze Miner, 4, 3, 16S 
Mnnst-jr Miner. 4.4. i")8 
Svag, 4, 1. 12« 

The i.:iir (see corrections 4, 4, 44) 4, 2, 
110 
The Word Came, ' , 7, 97 
Time Trials, 3 6, 128 
l oad, 3, 4, 76 
World Qui',, 4, 6, !08 
Atom 
Quest, 2, 12, 62 
BBC 
Avrnp.-r (R), 4 , I , 110 
Ba.k^3mmon (A i £), 4, 9, 14 
Barricades, 3, 5, 78 (B - 1.2 OS) 
BnakthroiP.il (A + B), 3 5, SI 
Caterpillar (R), l, »1 
Cosmic Cksh (R), 4, 3,164 
Darts (B), 4, 12, 148 
Fo«lwll ^iiprrmo C\ 1 B). 4. 5. ftfl 
Freeway Ftog, I, 2. 86 |B) 
Hruitwjrm (R), 3, 12, 151 
Games with Sprites,(B). 4. /, 117 
Gridd Wok (K-, 4, 7, 134 
Ginner (B,\ 4,11, Ji 
Hcuse of Ords (A - B), 3, 5, 91 
Krazv fohn (B). 4. o. 113 
L.onna Rescue (B), 4, 1(1, 76 
Maze Munchcr (B), 2, 12, 58 
Rocket Screen (B). 3. I t , 124 
Seejtnblcr ( A • I I ) , J, 8, 9 0 

Snakes & Ladders (II - see corrections 
for 1.20S 3 S, 40), 3, 6 11 
Stioopv (B), 3. .1, 145 
Squares (R). 4, 4, 116 
Star Ttek (A + 11), 3. 7, '>4 
CBM-C4 
Amcrtol Lond«i, 3. lS I 
Astrodcidge, 4, 5, 159 
Ril. Da Snowman, 4, 12, 125 
Bu.lion (see cor cciions 4, 12, 4S), -l, 9, 
IU8 
Caves of Mars, 4, 6. 98 
Cosmic Caverm, 4, 11, 100 
n^ i i Slum, 3. 12, 158 
Flight 64, 4, 2, 79 
Flight Simuiaw, 4, 5, 89 
He I, 3. 11, 139 
Jeljct Jelly, 4, 10, «;> 
Pyramid of Doom, 1, 114 
Snjpnun, 4, 4, 109 
Treasure of Zazorskv 1. 4. 3. 77 
Trtasuse ofZagorskv 2.4, 4, 164 
Wrigglr, 4, 7, 
DRAGON .12 
Cojvoy, 4, 4, HO 

Curse of Abu Simbel, 4, 11, 115 (see 
corrections 5, 1,41) 
Dungeon, 3. I I . 1 IS 
Explorer, 3, -0, !00 
Flisht Simulator, 3, 6, 8:\ 
Frcgger, 3, 7, 89 
Frogty, 4, .3, 122 
Gnashe* M;ze, 3, 8, 71 
Gobbler, 4, 5, 104 
Hells Bells, 4. 9, 10-1 
Interceptor, 4, 2, 94 
Kait, 4,6, 142 
Maggots, 3, 3, 64 
maw, 3. 1, 62 
Nightmirc Holiday, 2, 12, 44 
Relouni, 3, 4, 64 
Reversi, 5, I , 1C3 
Snaicy, 4, 7, 90 
Sky Shield, 3. 12, 135 (see correction 4, 
2, 44) 
Tarks. 3. 5. 58 
Tarks, 4, 10, lfiO (see ccrrectionj 4, 12, 
48) 
The Wil l , 4, I , 111 
MZflOK 
Coup d'etat. 2, 12, -18, 
I Ching. 1. i , 30 
Treisure Hcuse. 2, 1, 30 
Orie 
Cetuepals, 3, 8, !00 
Desrroyer, 4, 7, 114 
Dotma'n, 5, t, 9" 
Froggcr. 3, 9, 87 
Invideri, 3, 11, 123 (see corrrctions 3, 
!2, 77) 
Kra'.v Ape (see corrections 4. 5, 42). 4, 
3, 137 
Lander |48K), 4, 4, 9! 
Mad Jua-.oer (see corrections -1, 10, 37), 
4, 9. 90 
Matrix Run, 3, 10, 129 
Smash (see correctior.s 4,9, 33), 4, 5, 
130 
Snake, 3, 7, 121 
The Brood, 4, 1., 93 (sec Enhancement 
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% 1> 4I> 
. rek 4, 1:3 
Warlock's Mmnta in <48k) 4. 2, 116 
PET 
Dominoes, 2, 2, 36 
Maze Attack, 2, 30 
Scigr. 1,4, V 
Spectrum 

Al iquid Simplex, 4, 11, 85 
3allcons, 3, 9, 76 (sec clarification 3, Kl, 
4 7) 
31ockman, 4, 1, 130 
31ockpaint, 4, 10 81 
Caprnan. 3. 10. 88 
Cosnazoigs, 4, 3. 157 
CtoSs, 3, 1, 56 
>anj;eroiis Gardens U8k) , 1, 79 
DciiUi n.«ci, 1. so 
Dracman (sec corrections 4, 3 45), 4, 2, 
72 
Right Simulator, 2, 12. 38 (see 
enhancement 3, 1. 27) 
.Vlat^ots. 3, . 1, 131 
Manic O imhc r , 4, 9, 88 
Minefield, 3, 6, 72 
Ponpo, 4, 6, 96, 
Quazitnodo, 3, 12, 1:2 
Saturn I andcr, 3. 5, 70 
Scrambler, 4- 5 , 80 
Spate Evaders, 5. 1, 
Spate Quest, 4, 121 
Stcr 3. i , 106 
Submarine Duel , 3, JO, 133 
Submarine Mission, 3, 8, 108 
I'he Beanstalk (see ctrrec.ions 4, 9. 33). 
4, 7, 100 
Timcsl icer . 3, 8, 64 
IJFO's, 4, 12, 135 
Zehhfidy, 4. 5. 156 
V IC-20 
Breakout, 2, 12, 56 
Catacomb*, 2, 1C, 56 
Dartbuv . c K S 2, 9, 12 
Death Trap i+ 1<»K expansion), 5. 1. 93 
Dogfight, 1 . 5 , 96 
Duck Shont, 2, 8, 42 
Elevators, 4, 11,93 
Frojcgct, 3, 5, 62 
Gol f , 3, 9, 9.1 
Cridmtmiu, 3, K , 105 
Jet-Man (sec corrections 4, 9, 33), 4 , 7 , 
82 
Lab/ r in th , 4, 4, 133 
Laddcrs; 3, ?, 9 t 
Lettei l f r o p ( + 8K espantiom, 4, l , 122 
Mars, 2, 6, • () 
Millipocc ( ' 3 k expansion — see 
correct iens 4, 4, 45), 4, 3, 81 
Mnwiaut, 3, 2, 64 
N i g u Fjrest, 3, 10, 150 
N l g t t Racer. 2, 10, 44 
Rally 2C, 4,2, 130 
Robot Attack. 4, 9. C6, 
SAS Aviinh. 3. I?. 86 
Saucer Attack, 3. 8, '>4 (sec corrections, 
3, 9. 39; 
Scrsm-2:), 3 , 6 , 66 (J-K. a id 16K owners 
sec ,OJIC».UO,!> 3. 7 , 10) 
Simon Challenge, 2, 7, 51 
Snake, 4, 60 
Space Runner. 3. 1. 54 
Tank Battle, 2, 5, 34 
The Guardian, 4, 6, 117 
Toads, 4, 12, 128 
Te.uk Ch .w , 1, 10, f i t 
Trcisure o f Zagorsky 1, 4, 3, 77 
Treisure o f Zagorsky 2, 4, 4, 164 
VJcman(+8K e:pansiom, 4, 1, 94 
ZX81 
I K Games, 3, 6. 102 
Asteroics, 5. 1, i ' i 
B-5? Bember, 3. 0, 50 
Barrel Barrage (sec oorrectiors 4, 1 1 , 4 ! ) 
4, S, 92 
Hip ids ' S e e corrections 1, 9, 32) -I, 7 , 8 7 
Bug Burst, 4, I t ' , 1154 
Cube Master, 2, 2. i6 (see corrections 2, 
4, 15) 
Deuh Duel, i, 8, f>t 
Deep Space. 3. 2, 60 
Demon Domain 2, 36 
Digger ;+ H.K cxpaasior), 4. 12,155 
Do« Race, 2, 7, 40 
Frogger, .3,1,6 (see corrections 3, 3, 
28) 
Froeeie 4, 2, 82 
Galaxoijs 4. 5. .01 
G n u t i d Strike. 3. 4. 84 
Hiph Res Hive, 4, 6, 103 
LJ^. Eucl, 4, 4, 94 
Lite, 3, 1, 75 {see ecr rec io in 3. 3, 2?) 
Munchman, 3, (1,345 
N i n , 2, 4, 48 
Otl-eilo. 2, 6, 3: 
PAC-81, 4, 3, S.J 
Pinbal l , 2, 10. 46 
Plane Annoying, 1 , 1 , 9',' 

Probe, 2, 12. 52 

Red Ants, 4, 11. 1*3 

S a a m S l . 3, 11, 126 and 3 12, 191 (see 
corrections 3, J 2, H) 
Sea-mines. 3, % 124 (see atOetuineiilS 3 
1C, 47) 
Srakes A ladders. 2. 3. 37 
Space Invaders, 3, 7, 84 
Subhunt, 3, 5, 78 

Games of strategy, 1, 3, M 
Games writ ing, 8, 140 
Games writing packs re\iewed. 4, 4. 

77 
Genie 
Atomic invaders. 1, 4. 58 
Basic commands, I, 4,71 
Gii-scuarcd, 2, 2, 71 
InMom cx<cuti»n, I , 1,74 

Kry use, 2, 4 , 80 (see corrections 2. 6. 

IS) 
Multiple response, 2, 9, 95 
Permutations, 2. 8 81 
Sating memory sue, 1. 2. 36 
Startling tispiiv, 2, 1,62 
TR.S8.0 conpa-ibilty, I . 4.. 71' 
Plottiog. 2, 3, 41 
History of software 1, 3 .4 , 122 
History- of software 2, 3, 5, 152 
How 1-rankie gets to Hotvwood, 4, 9, 
75 
Imagine — What wa ; the name o f 
tFc Came? 4. 11. 77 
I r the Wake j f Chr i f tmas , 4, 3, 148 
Incredible shr inking computer , 3, 3. 

70 
Information graphic*, 2, 7, ".1 
Intelligent typewriter (Atom). 2. 9 , ' 7 
Interviews 

Acorn. 1, 3, 39 
Acorn, 2, 9, 3< 
Artie consul in g, 2, 5, 28 
BBC, 2. 3, 24 
ll.if.bytc, 2, 8 , 10 
O>mr.odcce, I, 1,20 
Comnodwe. 2. 4, 28 
Government, I , 5, 28 
Government, 2, 1,24 
Hitch hikers guide to die Galaxy, 2, 10. 
12 
Nwcem, 2. 2, 30 

Cric'i Ne.v Wave, 5, I, 68 
Smclrir, 1, 2, 20 

Sinchir, 2, 11, 38 
Spcct um, 2, \ 3*. 

Tangerine, 1 , 4 , 24 
ZX85 2, 6, 36 
J Checkers. . 3. 24 
Kit Bui lding. 1, I , 40 

Language learning 

Drar.on. 5, 3, 100 
ZXttl (10K), i . 3 , 100 
Made Easy, 1 4, 50 
I aser Di ics , 4, 12, 92 

Lynx Programs 
Fox spin, 3. 4, 152 

Data stortge, 3, 7. I7< 
Mew dimension, .3, 6, 187 

1'joe Point, 3, fi, 70 
.Machine code basics, 2, I , 40 

G502 Machine cc-dc 

one, 5, 4, 103 
1-.VO. J, 5. 131 

three. 3, 6, 1'3 
four, 3, 7. 143 
I've. J, 8. 142 
Six, 3, 9, 1 11 
Mcmoterh memory. 4. 5. 9<» 
Micro tan programs 
Bull ind C.ovs, 1, 5. i0 
Read.ng Sped , 2. 6, ' 3 
Resistor Finder, 2, 5, 79 
Statut ltitplar. ">. P4 
Symbolic Values, 1, 2 66 
Modems, 3 ,9 , 133 
Modems, 3, 10, 169 
Modem t'ower, 4. o 81 
Monitors 

Buyer's Guide, 4, 12. 84 
FvpUinrd, 4, 12, 84 
MSX Invaders, 1, 3. 68 

MSX Review, 4. 11. 62 
.MSX SuppUmeat 
biiei. ii-w — Jisd M S X , 12 

Software Rev.ews, pajes 6 and 18 

The MSX Story io far, p:gc 4. 
The Same but Different, 8 and Q 

Music 
Atari, 1, 4, 26 
MZ80K, 3. 5, 36 
MZQ0K, 1, 4, 26 
TRSS0, 5, 36 
VIC, 1, 26 
7.XS1, 1,4, 26 
.Vius.c hardwire, 4, 9. 65 
Muse software. 4, 9, 77 
MZiOK 
Games «c GA.MHS 

Programs 
Ar ay sort, 3, I. 11 > 
Breakoot, 2. 10. 89 
Card sharp. I, 7 5 

Deep si3ce attack, 2, 6 . 71 
Demon at the wbee'., 1, 5, 73 
Mentoty tosc rccn . 2. 3. 71 
Pascal function!, 2, 11, 105 
Rcod n n n c r , I. 2, 67 
S h t r p breakout 2, .0,19 
yhi.-p hinu, 2, », 82 
Sketch pad 2 , 10, i 4 
l est t imer, 2, S, 85 
Oric graphics, 3, 6, 106 
Programs 

Alas poor Oric, 4. 2. 197 
Bcmiber, 4, I , 194 
Cetmk Dodpcr. 4, 10. 177 
I.i^hthkes, 4, 1, 180 
Minefield, 4, 6 183 
Mower, 3, 12, 215 
Masic, 4, J, l i b 
Oigani»ticn, 3, 5, 167 
Pyramaniac, 4. 9. 159 
Se.ret I-ilc 3, 12, 225 
Sp-uce H o p x t , 4 , 5. 172 
S«*>hnnt, 4, I I . 185 
S>TUhc<iser, 3, 11. 215 
Sortwarc survey, 3, 19, 72 
Software survey, 4. 2. 64 
Sprites, 4. 12, ltl9 
Utilities 
Artist, 4, 2, 18) 
Autopaisc. 4, 1,201 
Backup. 4. 6, 183 
Db*>xml.k«, ) , 12, 153 
Graphics dump, 4, I , 203 
Piant routiie, 4, 12, 207 
Pmnrar. leader, 5. I , 174 
Rinutr.bcr, 3, 179 
Renumber, 4, 7 , 1 Sb 
Reset. 4, 13, 166 
Rc-.ci <omrol, t. t, 174 
Screen sereller, 3, 7, 177 
Sprites, I, 12, 109 
Urihtics, 4. 10 12^ 
Verify, 3, 0, 15? 

Words words words (Rcvicwci), 4, 10, 
155 

Par.cul for bvcii ifwr«, 3, 10, 50 
Peek and l ' o le on t h : ZX80, I , 1, 29 
Pet 

Gune? See G A M P S 
Piograms, Bri tgc too far, 2 7, -35 
Cast the Rune;, 2, 5, 85 (see corrections 
2, 7, 15) 
I iwtixv l»n«t«T, y. 8» 
\kirtgige talct.iato-, 1,4, f«8 
Piyinp a Mortgage 1, 5 , 7 S 

Multiplier cft'cct, 2, 6, 75 
Punters draw, 1, i. of 
Serccn puint. 2, 1, 6 9 

Spaccfirc, 2, l : 69 
Pickine a Micro . 2. 10. 74 
P.racy, 4. 11, 7 3 
P.otting 
B iC, 2, 11,22 
D<..r.rt>, 2. 11, 22 
Spectrum, 2, II. 22 
Portable con puters, 2, ^ 56 
Prestel adaptors, 4, o, 92 
Printers under £200, 5 , I, 73 
Program* for the 2X80 , 2. 7 60 
Q I . 

6BU08 Assembler tutorial, 5, 1, 155 
Program 

Quadruplets, 4, 11. 195 
Utilities 

Disassembler. 4. 1:, ! l 3 
Spooler, 4. 12. 177 
Tract. 5, I , 167 

12, 1>8 
Quest Corner (adver.ture programs 
revicvcdi 

:\mstrad he tun i to Eden, 5, 1, 67 
Atari "..ores of Time, -1, s, v ) 
Snowball, 4 , 3, 61 
BBC 3 Fl int 's Gold, 4, 7, 49 
PRC. 1 K npdin-. «f H imil. 4, i , 61 
BBC 3 Legion, 4, 5, 59 
BBC 3 Lords of Time. 4 , 5, 59 
BBC 3 Peti igtew'; Diary, 4, 6 , 6 1 
BKO. ^ Rciu iu n> P.dcu, l , C7 
BBC 3 T h e Count , 4,11, 55 
BBC 3 Tic Wheel of F o r u n e , 5. 67 
BBC 3 Woodland Ter ro r , 4, 10, 5 
BBC Wizard's Challenge (A + F), 4. 9 , 
47 
CBM-64 
Ah air 4, 4, 5, 59 
lfanger mouse in the Black Foiest 
Chateau, 5, 1, 67 
Menxs o l ' K a m , 4 4, 31 
f o r d s ol l ime. -1, 5, 59 
Mountain Palace adventure, 4 , 1 2 , 6 3 
PUb Ques , 4 , 6, 61 
R e t u r n to Eden, 5. I , 57 

Snowball, 4, 3, 61 
Streets of I x ndon , 4, 3, 61 
Dragon 32 

Peti.grevs Ciarv 4, o, 61 
Oric 

Psyco II. 4, 3, 6 . 
Wavdot (48 K), 4, 7, 49 
Spcetrum 

Castle Blacks tar l48K), 4, 9, 47 
C las i c Adventure (48K). 4. '/. 49 
Cuddles (18K), 1, 67 
Danger Vloi.sc in the Blark Forest 
Cha eau (48K.), f , 1, 67 
Fl igat from :hc l ) a r k (48K) , 4. \1. 63 
Groar.d Zero (4SK), 4, 11), 5 
H u L ( 48K ) ^ I , 10, 51 
Ice Station Zero, 5, I, 67 
Mad Ma i t h ; It (1SK), 3, t\ 
Mysterious Faircrouad (48K), 4 , 1 1 , 55 
Paredox (48K) , 4. 9 , 4 7 
Quest let t l v H d y Grai l (48K), 6, 61 
Kobvn If ode <4«K), 4, 11. 55 
T h e Key to ' l ' imc (43K) , 4, 12, 63 
Reaching for the Sky, 4, 12, 9tl 
Rrvirwc (Hsirdrt'Jir^) 
Acorn Flectron. 3. 9 56 
Advance 86A, 4, 5, 66 
Alpi iatronic, 4 , 7 0 
Amstrad CPC-404, 4, 5, 69 
Am i true CPC-K.4, 4, 6, 70 
Aquarius I , 3, 7, 58 
Aquarius I I . 4. 4, 64 
Atar i personal computer, 1, 1, 17 
Atari 600XL , 3, 11, 72 
Atar; 81I0XL, 4, 1, 72 
BBC OD.I SjXCtr mi erophics r.iblctft, 
I, '16 
BBC Bugev. 3. 4, 5(1 
BBC Mic ro . 2, I , Id 
BBC Spcecl- synthesis, 3, 6, 58 
Catnputers Lyn>, 3 , 2 , 42 
Chess mach ncs and prograrm, 2, 3, 26 
Colneo Adaat, 4: 2, >i8 
Cobu r Tien c, 2. 10. 34 
Colour ?rin er, 3, 3, 44 
Conmodore 64, 2, 10, 34 
Conmodorc 16 ,4 , II), 54 
Cor.-.m<xlore Plus 4 , 4 , 13, 52 
Comx35, 3 ,8 , % 
Di«:«, J, 2, U 
Dragon 32, 2, 8; 20 
Drugon <M, 4, 1 70 
Grandstand Tu t o r , 3, 10, 64 
Jupiter ACC, 1, 11, 
l . o v Ccst Printers, 2, 11, 32 
Lynx 9o, 4, I , 76 
M rno t eeh MTX-50.-). 3. 11 ,68 
Microtan 65, I , 3, 45 
M idw ich MC , 2, 9. 76 
M l F - I , 2, 12, 91 
M F F 11.2,11), 2A 
MSX Computers, 4, 11, 62 
MSX Invaders, I , .3 68 
Naicon Kaii'.e, 2. >, 20 
Newbrain, 2, 9, 36 
Oric, 3, 2, 16 
Oric Atmos, 4, 3, 6-i 
Oric v Spectrum, 3, 3, 10 
Primers, 3, 12, 106 
Psion Organiser, 4, D, 5"* 
QL , I . 6, 61 
Q I . , 4, 7. 52 
Saryo PHC range, 2. 10, 24 
S lu rp MZ- 700 , 3, 7, 52 
Scgu, 1. 10, 59 
Sinclair Spcctrum, 2, 6, 20 
Sord M -5 , 2, 12, 26 
Spectravideo, 3 , 11 , 76 
Spectrum a i d on's, 3, I• 30 
Spectrum assembler and monitors, 1, 5, 
50 
f ipn- i rum Mats Storage. Devices, 5. 1. 53 
Spectrum M i c r odme , 3. 9, 52 
Tandy CGP 115 Colour orinter, >, 3, 
14 
T a i d y Colour computer, 1, 3, 12 
Taadv Colour II, 4. 5, 72 
Tandy M O I O , 3, ID, 6S 
T a un t Einstein. 4, 9. 52 
T e a s <>9-4, 1 ,4 . !8 
Tceas CC-4, Compact Compute-, 3, 5, 
42 
Tc<ct , 3, 4, 56 
Toshiba HX-10, 4 , 9 , 4A 
VIC-2C 12 12 
V IC add oil 's, 2̃ , 4, 20 
V IC arid on's, 3, 1 ,40 
V IC memory expansion units, 2 8, 26 
Video games machines, 1, 5 20 
YnTicbj CX -5M , 4, 13, 73 
ZX81 , 1, 1, 12 
Z X 8 I add ins, 2. 9, 22 
ZX81 colour board, 2, 7, 28 
ZX.S t : - O ports, 2, 4, 32 
ZX81 keyboards, 2 , 6 , 2 8 
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INDEX 
ZX printer. 1, 5, 24 
Second hand micros, 4, 7, 70 
Servicing your Z X printer, 4, 3, 

SOFTWARE SHORTLIST (including 
ttarchart), 
Amstrud 
Countrv Cottages, 4, 12, 61 
ElectroFreddv, 4, 10, 47 
Gems o: Stratus. 4. 45 
Rol ind In Time, 4, 11, 53 
Stat Avenge:, 4, 12, 59 
Stat Commando 4. I I. S^ 
Sultan's Mase, 4. 11, 53 
Zen Assembler, 5, 1, 63 
Atari 

Ai« SuiXc i l , 4, 3, 53 
Caniva Massacre, 7, 45 
Frojgcr. 4, 6, 5? 
Ore Attack. 3. 9 51 
Qix. 3, 3, 51 
Quberr. 4, 6, 57 
BBC 7S7 F i g h t Simulator, 3, 12, 
BBC i D Grand Pii.\, 5, 1. 53 
BBC 3-Deej Spacc, 3, 1 , 67 
BBC NI .Q, 5, 1. 65 
BBC Aviator, 4, 6, 39 
BBC.' B Harrige, 3. 11), 59 
BBC B Crbakit. 4, 6 55 
BBC B Ciyju Capers, 5, 1, 59 
BBC B Dan-busier*, 4, \ 57 
BBC B Galaxy P.aidtrs, 4, 10, 49 
BBC B Kno»v Y iu r ?si-Q, 5, 1, <.1 
BBC B Mr Be, 5, 1.61 
KHC K Jblu-iun. 3, 10. 59 
BBC B Dhli.-ion. 4, 3. S7 

BBC B Jsptev, 4, 1.% 55 
BBC. B IVn^wyr, .1. -I 57 
BBC B Pmhall Arcade, 3, 11, 67 
BBC B Sea Lore, 3, 10, 59 
BBC B Mnhnd, 4. K , 49 
IIBC B Staircase Stampede, 4, 0, VJ 
BBC B itockcar. 4, 7. 4* 
BBC B Uncle C aude, 4. 10, 47 
BBC B VoiUX, 4. 57 
BBC B Malaga, 1, 3, 58 
BBC Boxer, 4, 12, 59 
BBC l-'rcnzv. 4, 7, 47 
BBC M.crojo-1,4, 12, 0\ 
BBC T i e D i l iug Game, 4, 2, 61 
RBC Tcolbnx, 3, 12,89 

CBM-64 
Anc.pinJ, 4, 11,51 
Bath Time, 4, 7, 45 
Buttle of Midway, 1, 1!, 51 
Battle through Time, 5, , 6 1 
Beach Head, 4, 5, 57 
Bon der Dasi, 4. 12, 59 
BOW'S Night Out, 4, 9, 45 
Califom a Gold Rush, 3, 11,67 
Chinese Juj*glcr. 4, 5, 55 
Ciry Amck, -1. 5. 55 
Cosmic Bour.ce, 4, 5. 57 
Crny Civeroan, 4, I. 65 
Dancing Fears, 4, 3, 38 
Designer's P;r.ci., "5, 1, 05 
Dinky Lo, 1, 5, 55 
Drelbs, 5, 1,61 
Bnoouniir, 4. 7 ,45 
Espionage, 5, 1, 59 
Eveiest Ascent, 4, I , 63 
Rvil Dead, 1. 9, 43 
Fire Ant, 4, 5, SO 
Lihcst B istets, 5: 1, 57 
Havoc, i , I, 57 
High Neon, 4, 10, 49 
Interdict;* Pilot, 4, 11, 51 
Interview, 5, I , C3 
Jammin, 4, 6, 57 
Mor.opoc, 3. 51 
Mr Xobot, 4 12, 59 
Music Machine, 3, 1 6 7 
N'ep une's Daughters: 4, 4, 59 
Pacmahi.1, 5,1, <15 
?.C. Fuiz, 5. 1, '.1 
?si Warrior, 5, 1. 59 
l a i d Ovrr Mrni-r.w, \ , 50 
.<cvengc ol'the Mutant Game's, 4. i , 
57 
l'alts of the Arabian Knights. 4, 9, 4"; 
I crronsi, 4, 1U, 49 
rrapper 5, 5: 
Purbo 64, 4, 12, 61 
I UfUynth. -t. 1. C\ 
Commodore 1G 
Eureka, 4.. 12, 61 
Dragon 82 
)D Wais, 1, fi, 57 
Kuzsard Bait, 4, 7, 47 
Cyrus Cncss, 3, .2, 89 

Glaxeons. 4. 2, 6. 
Gridmnrer, 3, 8. 51 
Horace goes Skiing, 4, 9, 43 
Inter^aiactic Force, 4, 1, 65 
Missiuu XK1. 7, 47 
Kortn Se» Oil, 4 . 5 . 55 
Pedro, 4, 6, «7 
Red Men ties, 4, 7, 45 
Sharl Treasure, 4, 1, 63 
Snow Queen, 5, 1, 57 
Space Ra.derf, 4. 2, 61 
Stm Jammer, 3, 9, 51 
Starjptc, 4, 5 57 
5torn Arrows, 3. 1 i , 67 
7ubc Wav Anuv, 4. 7. 47 
UGH, 4,'2, t \ ' 
Electron 
Know Ycur Psi-Q, 5, 1. 61 
l'cng»i'vn 4. i, 57 
The Dating Game, 4, 2, 61 
Oric 

Classic Racing (4*K), 4, 9, 45 
Firerash, 4, U , 1»9 
<jrav.tar (48K), 4, 9, 45 
Lost :n Sxncc, 4, 3, 5S 
Styx. 5 t h i 
The U i i u (46K), 3, 12, 89 
. rouble in Store, 5, I , 65 
Xcncn, 3- 8, 51 
Spectrum 
Ad Astra (48K). 4. 6, 55 
Air Traffic Control, 4 10,49 
Alcatraz l l anv (-1SK). 4. 9. 43 
American Foctball (48K), 4. 1 5 3 
Ant Attack (45K), 3, 11. 67 
Atic Atac (18K). 4, 2, 59 
A.T.R.A.M., 5, 1 57 
backpackers Guide to the Universe, 5, I , 
57 
Dillv Bluebottle, 4. 10. 49 
Flue Thundc: (48K), 4, 4, 57 
Fugaboo ¦48K), 3, 12,59 
Fu l i nn , 4, 4. 59 
Catwalk, 1, 10, 47 
Chcq.:crcd Flag (48K), 3, 12, 91 
Countdown tt Meltdown (-ISK), 4. 11, 
53 
Crusoe (45k), 4, 9, 15 
Cyclcnc (48K», 5 ,1 , 99 
Cyru: IS Chers, 3 8, 51 
I W c v Mweliina :48k), -4. 11. 51 
Dooradarks Rsven?.e (48K , 5, 1, 65 
Dyslexia Beattr (43K), 4, 6, 55 
Eureka (43K), 4, 12, 61 
l-.ill Guv :4«K), V i . i l 
Fighti i Pilot (48K), 4, 2, 59 
l i e d :48K>, 4. 4, 59 
Cans iters (48'<). - . 1.63 
C-ndnmncr, 4, 1, >3 
Oioucbo (48K), 3, 12,91 
L.E.R.O. 4, 11, SI 
l lar r i j r A.ut l - , 3, 10, >9 
Ivaunied Hedges, J, 10, 5'. 
Fickvted (18K), 4 , 4 , 57 
I'm in Shock, 4, 1. 65 
Jump.n' Jick, 3, .S, 51 
Knight D' ivci . 4, 6, 57 
Knight Lore, 5, 1, 55 
laex-i Simvi (4SK}, 1, 1, 65 
laserA>ar¦- (48K), 1, 6, 55 
lode Runner ;48K), 5. 1 (5 
Ijords o f Midnight, 4, 9, 45 
Aiagtc Mtumair . (48Kl, 3 ,8 , 51 
Manic Miner, 3, 9,5 1 
Mazircs, >, 9, 51 
.Micreboi, 4, t , 50 
Night Gunner (48X), 4, 6, 55 
Clvuioiminia, 4, 5, 57 
Pitman Seven, 3. JU. 59 
Pisi, J, 8 ,51 
Royal Birfcdalt (48K), 4, 2. 59 
Run for Gold (48k), 5, 1.55 
Scuba Dive (43K). 4, 57 
Snowman (48K). 1, 4, 57 
Sorcciy (45K>, 4, 5, 5s. 
Spacer Station iebra (4SK): 4, 59 
Siiouitu;ji Dog (48K), 5, 1. 53 
Si ibmui iu Stiike (48K). 4, 6, 57 
Terrodaml (4^K), 3, 9, 51 
Ihe Maeic Reundihoit (4SK), 4. 12. 61 
Tornh ot Dracula (4SK), 4. 2, 59 
Tornado Low Level (43K), 4, 10, 47 
'I'ravel with Trashmar. ( ISK.), c.; 1, 57 
Turanlibrtirt>in (18K), -i, 1,63 
Underwurlde (4SK), 5, 1, 63 
Lrbar Upstart (48K), 4, 2,61 
Vilkyrie 17 (48K), 5, 1, 59 
White Lightning ( ' 8K : , 4, iO, 17 
Wild \Vest Hnn (48KX 3, 12. S9 
Z->mb.c Zombie OrHK^ 5. 1, 63 
VIC-20 

A ien(4 8 x oi 36K cxaaniion). 3. 10, 
59 
Astrofifihtcrs, 4, 3, 58 
Citchs Snatchi, 1, », n 
Centipede: 4, 3, 57 
Defender, 4, 3. 57 

IX;«ir<.vcr, 4, 59 
F igh t 015. 4, 1, 63 
Gui i f i jh t , 4, 6. 59 
Jn Pa: ( + 8K jxpansiwt), 4, 2,61 
lV.aze Cold, 4, 9, 43 
Mutant Herd, 4, 7, 47 
Piycho Shopper (-»8K or 16K 
Mpaoiion), 4, 43 
Spacc Joutt, 4 , 2 , 61 
Surship Escapc ( + I6K expansion),4, 4, 
59 
Submarine Commander, 3, 9, 51 
'Fmk Cottinatider ( + 8K opatuion). 4. 
7 ,45 
ZX81 
Fonv K in t r , 4. 6, 59 
Sta Wolf. 4, 6. 59 
S.und , 2, 11, 50 
S o u n d 

Atom. 2, 11, 53 
BBC, 2, 11, 5f 
Spcctrjm, 2. I I . 59 
Speaking tongues, 3, 10, 77 
Spectrum animation. 3, 4, 1 i I (s:e 
corrections 3, ?, 29) 
BrcnktOfi and Hntcring, 4, 11, 74 
Complex sounds, 3, 4, 117 
Characters, 3, 2 ,98 
SPECTRUM 
D splav. 4. 3, 30 
D aw, 4, 6, 133 
Forth, 4, 159 
fumM w GAMES 
Graph cs, 2, 7 ,24 
Intern pts. 3, 5. 102 
Microdrive File I , 4, 1 90 
MlciOdrlv* File 2, 4, I 14. 
Mjcrodritx File 3, I. 2 133 
Microdrive File 4, 1, 5. I 3? 
Microdrivr F'ite 5. i , f> 1.17 
Microdrive File 6, 4, 9. 131 
Multijrrogtaititaing (see corrections 4, 5, 
43), 4, 4, 103 
•NliiUit uKiut; ̶ S¦X<.lllilll tmeiiupis, 4, 
I I , 147 
Music Maker, 4, 2, I2( 
Miisicmakcr, 4. I , 189 
Programs 
A Moccl Universe, 4, 187 
Ack-ace, 4, 5, 165 
B lxV SlitK, 3, 5, 1*2 
Bricks, 3. '2, 209 
Bridge builder, 3, 12, 218 
B«c Tramfcr, 3, U , 2JI 
Cfnnnten>, 4, 12, 133 
Character Geiurator, 2, :0 , 94 
Ccrridors cf Ftiir, >, 3, 121 (sec 
elariiicilioa 3, >, 2S) 
Dctectnc, 3, 8, 157 
Dockirg (4SK), 4, 6. 171 
D;rts, 1, 9 I 6 l 
rJhplajrs, \ .<, izu 
Dcomchurch, 4, I , 177 
Debbie Height, 2, I , 111 
Kr mi Rral 4. t ^ l 
Ear Hole, 3, I?, 223 
Fan lander (sec corectbus 4, 3 ,45)4 , 
2, 195 
I ' ik Crtid, 2, 9, 177 
Forth, 4, 1. 150 
Forth, 5, I . 112 
Frequency Analvser, 4, 10 . 166 
Gtblet 3, 11,205 
(lit If, 2, 9 ,96 
Graffiti, 3, 12, >31 
3d Graph Ptoiur, \ 11.216 
Gripe Cure, 2. -2, 101 
HIQ Solver, 4, 10, 73 
Hard Lines, 4, I I , 197 
Hiuograms, 3, 3, 162 
Innant Gonrriand, 3, 9, 171 
Interrux I:i!:rccnt, 3, 3, 129 
Jumpbag, I , A, 173 
K i IK Kong, 3, 10. :77 
Leirning Tree, 4, 7, 153 
Lifter, 4, 3. I 7 f 

Light Cvclt, 5, 1. 168 
M a c , 5, 11, 203 
Mean Machine, 3, 10, 203 
Mnltip'icaiion, 3, 2 12S 
N t f Cer.tipnJe, 3, 2, 12) 
Onega Invader*, \ 7, 15 3 
Pac-man Trai l . 2, 9. 91 
Paniier. 4 , U , 176 
Priest and Vampire, 4, IO, 163 
Proton Pursuit. 4, 12, 234 
Otack Char ge. 3. 6. 18'. 
Reversi. 3, 6, le>3 
Rhytlucix. 4, 9 , MS 
3D Rotatoi 3, \ 80 ( l i rK owners see 
CUIICLILIIK. 3 . -11 a m i 3 , 9 . 3 9 ¦ 
3D Rotator Improved, 4, 12, )5 
Scroll Coioors, 2, 10, 84 
Serpent, 3, I , 124 
Shcepdo", 5, I , 163 
Showdcwii.4. 10. 176 

I S laom,2. I I . 103 

Slide Snow, 3, , 109 
Snakmuu 3. 6, 179 
Spree Chase, 3, 4, 133 
Starus, 3, 3. 1 3f< 
Str.mgc Pat erns, 2, 12, i09 
Sub — Attack, 2, 12, 97 
Telsoft. 4, .2, 66 (see corrections 5, 1, 
i t) 
Traffic Control, 4, 7, 149 
Tuoewars, i, 9, 151 
Weedkiller, 3, a 175 
Wi dl-.le, 3. 8, 165 
Wi idos, 4, 12, 101 
Windos, 5, I, 131 

VC'erdscurch. 4, I, I'M 
Fscudospr.tes 4, I, 106 

R O M , 3, I 93 
Screen Compactor, 4, 10, 131 
Software survey, Z. 9,28 
SoLwarc survey 3, I, 50 
Sol:ware survey: 3, 7, 62 
Sof.wan: survey. 3. I I . f-2 
Sof:wars survey. 4, 3, 70 
Sof:war: survey. 4, 5, 74 
Soi waie survey. 4, 7, 5f 
Sof wui.- >mvcy: 4, 10, C2 
Sof.wau survey. 4, 12, (4 
Sound, 2, S, iv. 
Sound, 2, I I . 59 
Sound, 3, 5. 54 
Speech, 2. 11, 50 
Tckoft, 4, 12, 06 
ToolF.il, 3, 2, 77 

The Vcicc of the Spectrum, 3. 6. 109 
Utilities 
Assembler, 2, 10. 77 (sec corrections 2, 
11, 15) 
Assembler (see corrections 4, I , 53), 3, 
11, 159 
Auto lien: Mjinbertnat, 3, 13. 226 
Breik Disable, <1, 6,189 
Chiracirr Generator, 2, 10, 94 
Cluractcr P . i t u ^ Z X P-intcr), 4, 10, 
113 

Clone (tee cxrectinrs 4, 2, 55). 4. 1. 
203 
Cobur r.haoge. 4. I. 196 
Compactor, 3, 11, 229 
Deftner 3, 162 
Diswscmbler, 2, 9. 62 
Draw. 4, ft. 133 

Fdi.or, 3, 6, 95 (sec corrccticns 3, 7, 40) 
Expanded Basic, 4, 9, 141 
Extended Brsic. 4.7, I 33 
Ext a tools. 3, 5. 18. 
Furctton Kcv$, »> 4. 187 
Graphic Aid. 3. 1, 117 
31) Gr.»>b Flot'tei, 3, 11, 2 K 
Hi-res Mover, 3 3, 133 
Ke>wor.1, 4, 6, .87 
Muitipragraitming (>cc corrections 4. 5, 
43), 4 , ' , 103 
Muric Maker, 4, 2, 120 
Musicmaker, 4, 1, 1:19 
Poiec Routine (s:e corrections 3, 11, 82) 
3, 10, 119 
Program Scsnne-, I, 7, 157 
Pseudosprites (see corrections 4, 3, 4̂ 1) 4, 
l, tuo 
Oui.'kluad (see corrections -4, 6, 41) 4. 5, 
I 19 
Rmximl'cr, 8. 70 
Renumlerin?, 3. 1, 119 
Screen Comoacwr, 4, 10 13 
Screen Dump, 3. 12; 231 
Shade Copy ( * Alplucoir printer;, 4, 12, 
192 
Speech Synt iesis, 4, 2, 175 
Tape Bsckup. 4. 4. IS5 
Tap? E>iitni ter, 3, 5, 176 
Text Compression, 4, 9, 125 
Toolkit -see corrictiens 4. 5, 42) 1, 4, 
151 
Tracer, i , 9, 85 
Transform, 4, 4, 191 
Tri-pixel Plctrcr. 4, 3, \iA 
UD'J '8 , 4, 7, 154 
Use- Defined Keys, 3, 10, lfi6 
Variable Lisi, 4, 5, 167 
VDU K, 5, 1. 172 
Windos. 4, 12, 101 
Zoo 11. 4, 11 101 

Variables, 3, 5, I 35 
Word processor, J, i, 84 
Tanger.ne Meitibership, I. 1,9 
Telsoft. 4, 12. 66 ard 5, 1, 79 
Tnntrl i\daptot, 1.2, 17 
The Elan Storj-, 4, I, 73 
The Spirit of Gir is imas to Come, 3, 
12, 121 

The rest of the index 
ivill h6 published next 
month. 
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EXPERIENCE 

FEATURING SUPERB 'BATTLEZONE'ACTION! 
War! Gir Draxon, Supreme Overlord of the 

Arcturan Empire, has declared war or the Terrar 
Empire, prompting Earth s leaders to dispatch the 

entire Terran Fleet to intercept the Arcturan Armada. 
With the fleet half-way to Arctums. Terran Intelli-
gence discovered thp existence of the Warplink, a 

phenomenon permitting the transfer of matter 
s t S j ^ ^ ^ from one spottoanothcr. 
^ ^ ^ ^ a a g a g ^ ^ • Gir Draxon was 

_ _ t r a n s p o r t i n g 

an entire ground assault force to Titan, Saturn's largest 
satellite, as the prelude to a massive invasion of the 
now-unprotected Earth. Earths only remaining hope is 
the RAVEN, an experimental armoured craft equipped 
with anti-grav pods, an inviso-cloak, and heavy 
weaponry. You must pilot the craft through the seven 
Warplinksfrom Arcturus to Titan, destroying the 
guardposts on the \vay> in order to clear a path for the 
return of Earths forces. A suicide mission?Or Earth's 
only hope? 

liSw 
• . 

GoH Is sttx-«>d by 21! leading ccrnpuwraoresincUKJi ff,]i¦glJBIIIIHlWBy*m<{MrrH WILDINGS WOOLWORTN 

information on how to become a U.S. Gold Stockist write to: 
CentreSoft, Unit 10, The Parkway Industrial Centre. 

H c n c a g c Street, Bi rmingham B7 4LY.Telephone: 021 359 3020.Telex: 337268. 



Available SPECTRUM 48K £6.95 COMMODORE 64 £7.95 
NOW for AMSTRAD CPC 464 £7.95 

g S ? ™ m R S ^ h e j ; 0 E W jpn. e launches, advertising, 

designed the Software c^ss ic - fe*' p r ° b l e m s a n d ™<e while 
FOOTBALL MANAGER P roduce chart 
SOFTWARE STAR allowsyvu lo S n L 5 ^ 1 9 a m e s ' 
try your hand a: running a S T ^ h f i ? 9 ' S 0 F T V l ' A R E 

successful software soTipanv Yo J I h T , t h a ^ ppmg 
have to cope w,th staff g S ? a» 

by KEVIN TOMS 
"Absoitoing and realistic - Highly recommended" - Sunday Times, February 1964 
Completely fantastic - I want one!" - Charts Nicholas. Arsenal snkerin Big K.AprJ 1534 

Some outstanding features ol the game 
• Transfer market • Promotbn and relegation 

• PnT .V^ tE i ! 2 problems » Full league taoles 
• Four Dt/tstons • PCK iourowr team tcresch natch 

• -7 l s ^ n y ^ sonsas you Ike • Managerial rating 
• f Sril l levels • oavegame acifty • Financial man puiatlors 

• You can even hs sankarit 

FOOTBALL MANAGER 
i* m»ail?bleforthefollowhg 
computars:-
AMSTRADCP3 454 £7.95 
COMMODORE £7.95 
SPECTRUM 48K £6.95 
ELECTRON £7.95 
BBC MODEL B £7.95 
ORIC 48K & ATMOS £7.95 
DRAGON £5.95 
ZX8I 16K £5.95 
VIC20+16K £5.95 
(soon for MSX) 

NEED WE SAY MORE 

Ktvwroi 

Available from f f f f l WHSM I T H® 'JmVV.m fs*\Ar*f><i t i t ter 

In case of difficulty buy by mail order. 
Send Checues/PD.s to:-

ADDIGTIVE GAMfcS 
7a Richmond Hill, BournenoLth, Dorset BH26HE. 



X J O * MICRO 
- USER SUPPORT -

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

MAGAZINE INDEX 

A TEARS SUBSCRIPTION WOULD HAVE BOUGHT YOU ALL THIS 
Figures based on the 1C issues of BEEBUG Volume 2. 

BUT IT'S NOT TOO LATE TO JOIN FOR VOLUME THREE 
BEEBUG PUBLICATIONS LTD PO BOX 109, HIGH WYCOMBE, BUCKS 

P L E A S E E N R O L M E F O B V O L U M E 3 o f B E E B U G A T £ 1 1 . 9 0 (10 I S S U E S ) BEEBUG HAS BEEN ESTABLISHED 

NAME FOR TWO YEARS AND NOW HAS 
OVER25,000 MEMBERS. IT OFFERS 

ADDRESS TOTAL USER SUPPORT TO ALL BBC 
AMOUNT ENCLOSED ,. MICRO USERS. 

P L E A S E M A K E C H E Q U E S M A D E P A Y A B L E T O B E E B U G P U B L I C A T I O N S L T D . 

AND SEND TO:- DEPT 4 PO BOX 109, HIGH WYCOMBE, BUCKS. 
(DISTRIBUTION AGENTS FOR BEEBUG) 

Educational Software 

BBC Micro 
ZX Spectrum 
Commodore 64 
Electron 
unexpanded Vic 
ZX81 
A p p l e 
PET 
Drayon (buuk only) 
All software for the 
above compu te rs . 

MICFO EMCIICH <8BC Elcstron). Comp ote -nglish Lsngiage self-tuition 
tnd levision course. to O-Levd. of 24 program*. Includes "speafc-and-
jpel l " Inc ext as fsnuiiedl. £24.50. 
MICF.O MATHS 14 piogrem revision cr Sf-l-tuition cou sc lo O Lev«l. 
£ 2 4 . 5 0 (oxcopt 2 X 8 1 £ 1 2 0 0 ) . 

WCTJRE PUZZLES WITH LIGHT PEN (BBC. Electron). Educational tests Cor 
hfants, ts ing light pen to selcct COIOLT 3C piciuie;. €6.50 (Licjit Pen 
£18.00). 
ANIMATED ARITHMETIC Teaches uslno inovir.o colon- picture; (m i 
words). Ages 3-B. £6.50 Idics E7.50). 
BRAINTEASERS IBBC. Electron CBM 64. Spectrum. Cragc-n. Vie> &>okof 
IQ tests and cuzzb programs. C3.95. 
"Excollor.t". E D U C A T I O N A L C O M P U T I N G . 

I m m e d a t e d i s p a t c h Micro Maths, Mir.io English aixJ Master Maths. 
3hore or senc orders o- leqjest:. for fiee catalogue 120) pic-nrans) to: 

Wot.UI te.nt$rs in udocat'WKit sottvnw 
(eJulnlulotsin 'Si cow tries.) 

LCL 
26 Avondale Ave. 
Staines, Middx. 
Tel: 0784- 58771 

Arctic 

1 
• B S B R B ^ l l 

24 his. Orders 
TRADE. EfMlURE 
ABOUT NEW L NE 

•AS SEEN ON* 
TV 

YOUR COMPUTER . FEBRUARY 1966 141 



g ^ j j i 
MicroProse Software 

^ / / y y -

features superb 3-D graphi 
F-15 manoeuvreabilit$ 

assisted targeting including 
fighter Heacs tip Display, airborne 

air to air missiles, surface to air missile 
defence, ground target bombing, full aero-

batics, arid multiple combat scenarios. 

DISK/CASSETTE 

m M 
w . 

SOLO FLIGHT: Take off with this user friendly flight 
siiOjIatu; which indudcs°3-£ qrephica. full cockpit 
insfmn-ientatior, dua! VORs, ILS. 21 different a inor t i . 
and real life challenges Yorn weather and mechanical 
enereences. DISK/CASSETTE £14.95 

SPITFIRE ACE: Save London daring the Blitz in 
your RA-" Spitfire! Outstanding out-ol-thc:-i:ockpit 
3-Dgraphitx: i 4 <Ji!f«it-nt eoHbat senarice 
DISK £12.95, CASSETTE £9 .95 

NATO COMMANDER: Defend Europe in on 
accelerated realtime war siiuation! -uil scrolling 
battle map. includes inantry, armour, 
helicopters, airforces and tactical nuclear 
weapons M $ K £12.95 CASSF.TTF.£9.95 

-

1 

• H O g H B I 

U.S. Gold is stocked by all leading Mf'u 
computer stores Including: W*}A WHSMITH WILDINGS WOOiWOHTH ga§«I 
U S . Gold Limited. Unit 10, The Par<way hdts t r ia l Centre, Heneage Street. B i im i ngham B 7 4LY. Telephone: 021-359 3 0 2 0 . Telex: 3 3 7 2 6 8 . 



SPECTRUM 
RAINBOW COPIA 

• QUITE SIMPLY' THE BEST BACK UP COPIER EVER FOR TH : 
SINCLAIR SPECTRIM 
• ALMOST ANY PROGRAM IS REPRODUCED ON BLANK I AJLb 
• TESTED ON OVER 100 TOP GAMES WITH A 93% SUCCESS 
RATE 
• MULT PLE PART PROGRAMS BACKED UP IN ONE GO 
• ALSO BACKS-UP HEADER LFSS PROGRAMS 
• F ILL INSTRUCTIONS WITH THIS EASY TO USE PROGRAM 
• THIS INCREDBLE MACHINE CODE PROGRAM IS EXCELLENT 
V A L J b 1 0 . S J 3 incl. P & P 

COMMODORE 64 
BRING YOUR 64 TO LIFE WITH 

LIGHTNING LOAD 
• CONVERTS ALMOST ALL YOUR FAVOURITE SOFTWARE S. 
GAMES INOT A SUPERFAST LOADING VERSION 
• YOUR CASSETTE PROGRAMS WILL INDEPENDENTLY _OAD 
FASTER THA.N THE CCMfVODORE DISC DRIVEM 
• LIGHTNING LOAD HAS SOPHISTICATED FEATURES WHICH 
LEAVE OUR COMPETITORS LIGHT YEARS BEHIND 
• COLO JR i SOUND ARE USED W SPECTACULAR & UNIQUE 
WAVS IO bNHANLt IH t KHOGHAM 
• 100% MACHINE CODE, FLEXIBLE MFNJ SYSTEM ALLOWS 
SAVING OF MORE THAN 48K CONTINUOUS RAM 
• THIS AMAZING PROGRAM IR NOW ON SPFCIAL CFFER » 7.95 
NOW £6.96 incl. P&P 

* * * * * * * 

COPYCAT 
THE ULTIMATE BACK-UP TAPE COPIER 

• MAKES BACK-UP COPIES 0 : ALMOST ALL SOFTWARE 
• SPECTACULAR MULTICOLOURED LOAD AND SAVE 
• WIZARD AUDIO SOUND EFFEC'S 
• CASSETTE MAGIC SENSE 
• 1 0 0 % M A C H I N E C O D E " A P e C O P I E R W I T H F L L L I N S T R U C T I O N S 

• CAN vOL FIND A BETTER COPIER? WE CAN'T' 
• SUPERB VALJE AT £5.95 ire. P&P 
DISPATCH OF THESE PROFESSIONAL PROGRAMS WITHIN 24 
HOURS! 
CHEQUES/F.O.'s TO: 

W I Z A R D S O F T W A R E (Dept. YC) 
5 9 T H E M A R L E S , E X M O U T H , D E V O N E X 8 4 N E 

• LEVELS 
not just revision but also tuition 

MATHS 
I) gio<jiaii4 
TOTAL 
SO* 

friction;, iquore K«b, toeimill. iojaxilfmt. rat, vtl%. nciiniq, biui, jwvcai, volunu, irdieoj. itinOira fcim. rrodulo, num6t.r vrj, pi* chwn. himgranj. stmitOMMiS WMJtvom. Mi ctero. *iT»yn, jwobtto.lity, aljotrtie lr«». qiodratei. msoi«s. veewn. rantformatornl fwmHry. Ifgonoootfy, flitfeomtvxin, ni0Qf̂ tJ0n, factor*. antic*. 

FH«"3IA 

7 progrium 
TOTAL 
VW* 

mIUMIMI, Mi/»lw(pi <™*»nc\M»fmwii, IHUM, lh» »'«l ift ilolopti. lilfiiclon. colou , mopMn'nn. mown. Cftm'* fcw. arpi. *ol«. swlei partial, aoctrotts. row. ©noijy foimi, I54cifk txat klnrle otrjy. kslf. Ikes. atomic structaro. radiation, mtopmu N*«*>n'» Iw*. 

Specium^K V-

OOCmooa O • 

Co-11 "OdC'C Oi J 

;**afvm v! 

RRCmoddB 
Corrrr&aa o 64 

BIOLOGY 
6 pWflrnrrJ 

TFTTAI 

'20k 

pl>m ard aninal orfb. jrortia. mhwilarwa, rtjxodutxwn In man. amxuJ arc IOXIEI repoducion, H W I I N J ptinu. photwyMhoij, oimotu, transpiration, enrapor, barrria 
f<IV( CIUUM, aitt, .iiitunarv canal, resolution, excraton «>*, rth, novos.u ryitftn, **«y*to«, I<*d eyd<tt, rjr»jl 
njrthwerm, ampKbtoni Ti*mn»li, rtofxrao. 

a>«p. sr. 

/ prOflrwri 
TOTAL 
-4Ck 

drta oofcetien, coding itortg», proomlnj, prt»an«-uwi, grlirtitim, rip <ycotm. pr'mry. wiirity. Itfninrt 1>"0 drr<oi. software, bw ax3 hkh Intl tu>tua9«. m»e»ine-euda. MWfnbbit, r t t p i t u n . tori>piieo, err on u pro3T»n-'iiffty. ad* todttH>»in9,m>arooo<J«.<TUchnao<tan<ur»an. 

SvKliwniSk v 
UBCnMdd S 
Cotrtncnictt W 

SpMtru.-n 18k 
BBCnyxWB 
Ccnrnxkre M 

e a c h s u b j e c t o n l y £ 7 . 9 5 i n c p / p 

,FORTH 
PASCAL Si C 

TtDChino unions <( thma laniuaopj. irvciodbvi t full text oolor {xreenodito I anca 48 [oge tttons manual. Ŝ rirq îtl loading cl prouanu a a s«cen sditor rurvctisn. Trace l»;ilit«r-. iroviltfd lar HMV lution and dnbuqiir*;. Aoiilablicy: 'aseal now, C nw. U90 wun. Fwili »>on. 

SoMni. ytlr 

88C modi I 3 
Conrr.odxe 6-3 

each language only £5.55 inc. p/p 

GCE TUTORING DEPT.C 
'0 BRIMMERS H LL. VNDMER END. HEH WYCOK0E. JOCKS. HPI5 &KP 

pIxHw wsnrt mn: fmy fiimn jnc utircu. 

my oimpiifr ijj: 1 cntlau achecjc : PD. £ 
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MICRO POWER » 

0 

< MEMOTECH MTX500 
MEMOTECH 
MTX512 • 

An excellent choice for both the 
beginner and the Spectrum owner 
wishing to upgrade. 
Features: Z80A processor. SN76489A 
sound chip (the same as in the BBC Micro), 
256 x 192 graphics resolution. 16 colours, 32 sprites 
two Alari-lypw joystick purls, composite vidou socket 
number pad. Sophisticated utilities to aid programming 
include built-in Assembler/Disassembler and monitor. 

BBC MODEL B PLUS 
CASSETTE RECORDER 
AND 5 MICRO POWER 
OR SELECTED ACORNSOFT TAPES 
Features: 32K BBC BASIC (the fastest on any home 
computer), 8 display modes, 16 colours, 640 x 256 high 
resoluticn graphics, 3 voice sound plus noise channel. 
RS423 and Centronics printer interfaces, joystick port 
built-in Assembler, 10 user definable function keys 
Complele with a 16 program cassette and 512 K 
page User Guide. K j J ^ 

H COMMODORE 64 
QBSCOMPAT IBLE 
CASSETTE RECORDER 
Features: 64K, Microsoft BASIC, 
16 colours, 8 multi-coloured sprites, 
bound synthesiser (pruducing the bust 
sound on any micro), 320 x 200 graphics 
resolution, four function keys, two Atari-type joystick 
ports, cartridge slot, parallel printer inte'face. v4s fw t 

AMSTRAD CPC464 WITH 
BLACK AND WHITE MONITOR 
AMSTRAD CPC464 WITH 
COLOUR MONITOR 
Features: built-in cassette recorder, 64K of memory, 27 
colours, 80 column text mode. 640 x 200 graphics 
resolution, joysticks port, separate number pad. 

We also stock a wide range of monitors, disk 
drives^ printers, joysticks, light pens, books, 
software and much more! Please send for our 

complete list. 
MAILORDER ADDRESS: 
DEPT. YC1 
MICRO POWER LTD. 
SHEEPSCAR HOUSE 
SHEEPSCAR STREET SOUTH 

SHOV/ROOM ADDRESS: 
M ICRO POWER LTD. 

NORTH STREET 
LEEDS LS7 2AA 

SPECIAL 
OFFER! 

„ £199 
A C O R N ELECTRON PLUS 
CASSETTE RECORDER OR 
5 MICRO POWER TAPES 

The scaled down version of the BBC Micro 
Featiirfls: BBC BASIC. 32K. 7 display modes 
(including 80 column text mode and 640 x 256 graphics 
resolution), 16 colours, 9 octave sound plus noise 
chonno l , built-in A o o c m b l o r . Complete wi th on 
Introductory Cassette containing 16 programs, a User 
Guide, and a book: "Start Programming on the Electron". 

SINCLAIR SPECTRUM 48K 
PLUS FREE 6-PACK 
SOFTWARE 

PRICES CCRREST AT TIME 
CF GOING TO PRESS. A l l 
R I C E S INCLUSWE OF VAT. 
HIRE PURCHASE 
AVAILABLE PLEASE 
CONTACT US FOR FURTHER 
DETAILS. CARRIAGE FREE 
FDR BBC AND MEMOTECH. 
ALL OTHER COMPUTERS 
C OO. UJ. MA1NLAN0 
ONLY. 

AMP l f FREE PARKN6! 

g f f j f ^ 
Please ring for A vaifabihty 



Get the best from your computer with ELEPHANT disks. Certified 103% error-free and problem-
free, and with quality maintained for at least 12 million passes, ELEPHAM* disks ape 
guaranteed to meet or exceed every industry standard and are compatible with virtually every 

computer on the market. 
Look for She ELEPHAJNT sign at your local Dealers - or in case of difficulty, 
phone or write direct to Dennison Manufacturing Co Ltd. 
Dennison Dennison Manufacturing Co. Ltd. 

Cobola] Waft Watford, Hsrts WD2 4J i , Tel: Watfoni (C923) 41244,Telex: 933321 
France:Scioclsss.fi.Ru;Mcntg«lfloi 951 IS Rosny Sous Bois, Tel 16> I)fc55-''K-70 
Germany: MarcomComputcfzulehospGmbH. PodbielsWstr-. 321* 3000 Hannover 1, Telex: 92-36 i 8 
Other Countries: Conn son International Company, 4G(J6 KrL-aU; 1, MaV.liia3-Ctau4ius-3r.ra.ise 5, Tetex: 858 6600 

RBVIEMBER 

ELEPHANT NEVER FORGETS 
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iL 
f̃l Please send me mm free catalogue. 
Please send me. 
MSX BOOKS 
• V1SXGames Book £6.95 
• Ihe ^ormlcte MS< Prigraiime-s Guide £14.95 
• MSX Exposed £/.95 

C O M M O D O R E 64 BOOKS 
I I Supercharge Your Commodore 64 £5.95 
• ^mmnriirp 114 Games Rook 2 £6.95 

I enclose my cheque/money orcer for £ 

Please debit my Access Ca 'd N). 

Signature 

Name 

Adcress 

Order s to: 
Melbourne House Publishers 

i - • „ . 39MiltonTradiigEstate 
• Comnodore 64 Scftware P ejects £6.95 0 x n n 0X14 4Tn 

• Com nod we 64 Games Bock £595 
• Comnodore 64 Stund & Graphics £5.95 Correspondence to: 
• Com™d>rc 64 Exposed £6.95 £asjle Jard House 
• Com norbre 64 Machine language ;or the Ridimond TW106TF 

Absolute Beg nner £G.95 
r 

BBC BOOK^ Trade cnqu i r ' e s we ,a in ie-
C Guide to OOC ROMs £0.95 
• Building Blocks lor BEC Games £6.95 
• BBC Software Projects £6.95 I 
n BBC BASIC fcr Beginners £7.95 ̶-
• SBC Hardware Projects £&95 £ +P.''P 80 

Total 
QL B O O K S £ 

¦ I OuiM OL Midline Language £7.95 All ( nce, l( lc l lDe VA¦ ̃ 
Plc-asc includ( 80pfor post anil pack. 

" rv n j v fWp Acww Miteis cai be 
. p 1 telephoned through on our 

24 - l ou ransa lone {023 i ) 835001. 

^ost̂ ode 



MSX Games Book. Easy-to-cntcr program listings turn your 
MSX con puter into a r arcade of electronic fun and thri l ls. 
Games tc test your reflexes, nerve, log c, strategy and 
intel l igerce This took will open the door for all (VSXowiers 
to a fasci nat ng new d imension of com puter game action a rd 
excitement. 

The Complete MSX Programmers Guice is invaluable for all 
MSX use's f 'orr ncvice tc advarced. It's four sections are: a 
comp-ehsnsive self-paced g j i de fcr the beginner; z se'cticn 
devoted 1o advanced programming techniques; a detailed 
explanat on of both BASIC and machine language, anc a 
complete g l ide to the MSX Operat ng System. 

The Complete MSX Programme's Guide is the reference 
book tha: wil l answer all your questions. 

Supercharge Your Commodore 64 gives your Commodore t ie 
power of machine language. Without any additions effort, 
y o j can overcome the I imitations of BASIC. Not only will your 
programs look better, run faster, and have morespectacu ar 
graphics and sound, butyou will also be able to develop 
them in a fraction of the t me. Whetheryou are a beginner cr 
an experienced programmer. Supercharge Your Commodore 
6'- is a bookyo j cannot be without. 

Guide to BBC ROMs. At last a reference Dock providing 
"at-a-glance' pictures of the fundamental ccnceptsof the 
BBC ROMs. It lists the entr/ address of each ROM routine, 
and summarises each aspect of its function. 

Guide to BBC ROMs gives you an overall view of your BBC 
microcomputer, showing you whe'e to f ind everything you 
need. 
It is readily apolicable to al other versions cf the EBC 
rr icrocom cuter and i:s ROMs a valuable aid toal l ownersof 
BBC microcomputers. 

Quick QL Macnine Language explains how the 5800C 
instr j c t ionse ta r id address ng nodes work, and provides you 
wi th a ful l l isting of an assembler anc disassembler. In this 
process, the relevant features of SuperBASIC and QDOS arc 
high ighted. This information, coupled with a I ne 
explanation of the disassembler, arms you with all the 
k luwledgeyou need .̃o produce yourcwnassemblylanguage 
prog-ams. 
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OCWTWER 6613036 
CLASSIFIED Contact: Lucy O'Sullivan 

ADVERTISEMENT RATES Copy Date Jan 25th 

Lineago: 50p per w o r d 
(Min 20 words) 
Box No: £4 00 ex t ra 
Linage adve r t i sene r t s are 
prepayable and trie order form 
published in this section should 
be completed and returned 
w i th remi t tance. Credit Ca rd 
faci l i ' ies are ava i l abe . 

Display ̶ rates per see (Min. 2scc) Clcsinc date or CiOssified 
advertisements is the 26th 

One insertion : £9.00 Nov ;Sr the Jan. edition. 

Three insertions : £8.70 Post to 
Six insert ons : £8.50 Your Computer Classified 
Twelve insertions : £8.00 Deportment , Room H211. 
Display advert isers shou;d Quadrant House, The Quadrant . 
p re ferab l / rese-ve space by phone. Suttnn. Surroy < 5 A S . 

Britain9s Biggest Selling Home Computer Magazine, 

SINCLAIR 
SERVICE CENTRE 

We have the spares lor all repairs 
to: Spectrum, ZX81 F'rirtor and 
RAM Pack. You pay CIO 00 plus 
parts and return postage. All units 
repaired to original Standard using 
genuins Sinclair Spares by our 
H.N .C. qual i f ied s ta f f . A lso 
available Spec tum Mwnoiy Update 
1RIC.4AK f t tod by uc £28.50. 

QUANTUM . 3.' Ciiy Aicadc. 
Coventry oi Phono Covantr/ 

(02031 24632. 

DISKount PRICES j 
i> 'A" S S' 00 DisVoattoj n bn ' 
iV " S.S/SP.Ojstolm (A 6ft 
70110 Shwty tl 1vx3 V ) 
l.tuiinil Pope tt V'xO"¦ CtC.CO 
CASSE-TES: CIS 50o 
C20 COp C30 ?ftp 
iCaso-'LabeJi Inr.l isiyi" • 
' 1 Yo.ii Gmrantw 
• obi) fioo: Dfliye'V ! dayj 
• Fjf.h.Cf disnoiir*:: 8w>'l6bO 
' v/e supply schcols c coiô im 

Confuts. fO. 'flu 
C it S Computer Services 
Sutclilfv Avcnuo, Grimsby 
Silt Hum ly. DN33 1 A3 

WAFAD RIVE-MICRODRIVE 
TRANSFER TAPES 

Trfnalcr majority of you flames to e 
WAfADRlV; or a MICRSDRVF jsitif 
ths OU/WD or 007MD tapfts. Thef» usi 
:hs Sen Autcmitic -natlxd whish hos 
beer proved to b3 the MOST s.ncftw.<ul 
Includes transferring of Haaderless 
programs & pron'ams n map ares. 
The Wiffidrvc 007V.D irclucts syste.r 
to greatly reduce -oacfng tirr.s foi 
mdtipart programs. 
Liwyer puyrtmis car oc tramterrec tc 
WAFADRIVe Of MICRODRIVE using the 
technique primed in Nowstetters oi 
MICRCDRIVE-:XCIIAKGE club . . 
SCRADDLC. LCnOO 0" VIDNQHT 
boiig two exempts. 

00? WD c 007 WD on Cassette 
£5.95 

On WAfA or Carridn* 
£8.95 

Oversea'. Europt -5Dp 
Others +£1.E0) 

MIORCDRIVE-EXCHAfiTGE NEW5-
LETTER CLUB. Membership is just 
P5 for 12 monthly issues (£8 
Europe, C12 elsewhere). Includes 
transfe-rinp VU-FILE/CALC. 

ZXGUARANTEED (YC) 
29 Chadderton Drive, 

Unsworth, Bury, Lanes, 
BL9 8NL. Tel. 061 766 S712 

r f-x. nw f ~crc. 
CI I A TTEROOX, 

1 W.« 
mci»u«'/ u\> y 

USg ,, 
r M r " IVwreflfl ccNiHc-. • Yt 

CHATTERBOX il " ' 
Ccmna pworo i>"ir»»t4v «->iyvW:;»cvl 
flfPCirt • WW »/1t<T4«"l »«»",< Ay 
'•oqairvT; lth "o- mc-f rtkVvV i r.t >•!•;< ic«d»5ivc»> •YnS-.t/.* S>W»H«vy«J of cM't:'OI swm •̶ •>»> KW • vn. a-»plic f».US vyk.x ;« tuo CAn-. «M€tMKfii«1MK« l-«l n̂ .'itfc;̂  •cĉ nui rtjlci»>t>vMrtv{K'MAil ft-sutttlrt&rftfuavoii VK Of Al V * Btf>l.: <' s S /. £ i CO».' C 

WIFLITFFIR IV ' 

^B IG EARS^ 
SPEECH INPUT lOHANV 
COM»UlER 

lull III Slll>* lilWIAMfXC 11 i ; imii.i, jvi 
SPtC'fMW Ww.StttW.' V Very* :>I>II>.' mil wt> (ioi- • .»> '.!» n 

0vrC49 

ZX81 SPECTRUM ^ ESQ 

"C.I :-<r..:.,i. 
WIV -»*f:w;lv . 1' ' V.-r-HliXliO: rt ffltw wM'.f/ll'IXMV 

N.C.R. 9020 
compleie with laree pi inter and 
•I sceers lor sale at 30y/o of t ic 
purchase price. Software 
included. Fui accounts eic. 

Jse" no longer needs s.ich a 
large system. 

Tel. Mr. B. Conidis 580 2464 

AMSTR4D C'C <1S4 ORIC I ,'ATMOS 
I UP KMUUHAMb I OK OlbCOUNTS 

/SMS1RAC CPC 46-J 
M.95 Er'kort. GoIoĵ . Fores" Al A'odfe 
Eid, Mcs«iie MctfoiwJi 
CS.0& 30 MomMi CIiovj. All*:I KiS-MA »>, 
Atom Srmjhei. Jioity Frjr'-t. Chous. 
House UjIMI . Jehnnv net. Sty Avtnflflr 
i:>.95 B 'A^W. COUIICY Cotwgw. Gams Of 
SlfoOvs, W»W Zaii. Steve Ot><» Cn«cMr. 
SUnmv 
CRlC /V! Atmos C01 i¦Kiiit>ol 
C1.95Aram 3000, 
C5.00 OJflflf. Sl.jfin -SOt, Hu «i«r 
Wr. VHmpv, p̂ n.c. Sc«ih.» Owo, Spooty 
War.s>>n 
C5.50 Gioto Cross To-vl. Glic:;i Gobb<r. 
F-olwi.T. 7<*\h«> 

Ch/Po'S to O. J. SOFTWARE 
(Curopo »50p0th<is +f 1.00) 
273 Messy Len Rd, Wdghtington 

Wi-jon. Lance. WN6 9RN 
Tol. <02571421915 

($AC (oiUsi unto iwcWi it I 

MUSlCAl. ssiJuv.i-r Flay rtn: guitar rie»tini¦ 
riin<ic. ihyiltfit t'S co:h. JfiK 
S¦'.iKI<lim SAH lit <!:•!.ill:. Scott Maisio. No 
J, OunQihhv lui in. i^ UutilifxM Comimxi, 
Beits. ' 
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VIC SOFTWARE HINC 
l iin-nrj-i ilK'fili ii1 
in--; : =¦ 3C TIIV !*••» 

P S . I T . ULI r . T IUIOI I I M » ' C ) I . I | i r > 

v.S<*n:SAE nf your Huttk.r III 
Vic 20 Sjftsvare Hire :YC) 

Z4.' H;nsom Road. Mappurlny 
Miming ha i" Vr.-.v whirji n,i{twt> ywiSf 

MICRODRIVE 
TRANSFER TAPE 

Ai la. MAJOiai Y ol" yojr mMivwkc ca 
lio iriui.li;trxl «<• M U I C A I I I V V , CVTRN iitllU* 
Mail .ciisiimstircjallv h.nl« MOIIICS w i l l, 
inn a-. uitcnJcd. 
• The M AV IMI? Ml ) .VINM'III: enables von 
to iranilcr Ihc Hcacci lci> pnuiraats ;is 
wdl. 
• nclulov i:»i uMdli^nt Iciufcr Keadi-t 
whiVh ii lK vr) t i l jay •pvcml lution. 
rcciiiicJ. 
" Docs NOT rccuirc nn ;»dili!i niii." Kelp 
iarc. 
* Scini AuKiiit.ilte. Ici ly ;.uion.Hie 
sviemyliaw Smitui 
Ikvi ii works: Copies ('uo'c :<• tht 
V¦i;ro«l(ivc mill.; il.i pu>ti l.Miiv«iil wopier. 
Vd l in ike lew very t.iNyyhan^cs io tlu 
fki.ic Iodide: par:. Sa»e n MieroJiive, 
an4 uiajrjc. INSTAN I SI i-'.CI-SS. 

iil)7 Ml ) IS .Ills I £5.95 
(hu:i:pi- i JOpOthir aua> i £1.5(H 

s l ' Kd ' . l o i ' l ' I K: Mernfcersltp ul :hc 
Mir unnitivi: IACIIA.V.K tvV«-.iciui 
elui pits a ? Ml) !rt itrt l lil «.«r or 
carifidt:-; lor L'l?.. 

ZX-CIIAHANTI'FD (IV¦U YO 
29 Chadlrrlan Dive. Unsnorll. 

Bury, liines. BI.* 8N1. 
Tel: 061-766 5712 

ATM OS ".vo corrprdhsrvsKe uf;i?r nenrflv 
i : litiia on one cassetto. Da:afile and Mdi$e 
Code tutor. Cheoic/PC for C4.25. Thonnr. 
Gv/esei. 24 'envl8n Avenue, Por.hcawl, 
Glam 571 

O e M v ^ U j M e t a l , f t i r ^ t u v e - -

ctxju.. y ^ kgpp cc-v^fwte f 

c y M ^ t i u A ^ less ^ 

For urther inforrration on 
cur computer wok station 
and disDlay/storage 
module, please write to: 
CQ33 R chords, Perrplcy 
Metal FjrniturB, Neath 
Abbey Road, Neath, West 
Glamorgan. SA10 7BL. 
Telephone 063938-2, 
Telex 40229. 

Remploy 
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Make vour essential iAC<. UK comss with our secona generator, copter 
pccK&te TC6. Maneges .-irtually rtl proflrams. 48K SPECTRUM orly. 

'Deals with fast loadars converts thcrn tc noma! spm lor drivft transler. 
' LOADS in program aarts COMTIN JOUSLY own when then is no soind jap. 
Short lone cailtrs, la'.se.illeyol litdUvo. inofcinj tl*i J»i-W.eii and 
effective. Usei ffendly. 
' Cope; with v. tong arogums (soy 65000 + bytes). 
* Extra features, e.g. integral header reader, pauie. <telete. abort, repeat copes. 
rU.L rronuol. 
' MINITAPE 6 (MT6 0<t»3 program iraii&lets Basci, Code • arriys drecti,- to 
m/drivo + othur I eater us. 
TC6 ccsts C5. £6 ».ith MT6 on sarre toocl. MTti f. ' i on separate :aoe lo'd 
cuttoinorc old l»M -t- SAr but t'J eduction on ibovc priced. 

MICRO/WAFA/DISC DRIVE 
TRANSFER 

48K Spectrum ownars with Micro / Waf a/Disc drivjs con f.'OW transfer the 
MAJORITY of their programs !inc head?rlesi. lor.y programs, - those with 10W 
acMreswjs SflY 163841. 
Tc uo><ofc> fiOTO tojie y>u rvust con»crt '.he program, ornl tlx;" t iovi fo IhO 
convened fcytes MC1 lo- VVD11 has 5 programs giving you Jw f90b o ck t'«; 
modifications tc get then rinning. MD1 also has two "CAT" housekeeping 
prog'8ins. MDI 'WDI has a comprehmsivc mutual with oxampk) liontfws JHKI 
oxcelsoa. 
Tl is w'riely acclaimed prograrr (see Your Sp:ct. No 9 PHI is ESSENTIAL if you 
are goiftg tc transfer VIOET of your projramj to vour drive MDt (WOI for <tec CM 
Wafadrive owners) C03ts a me-e £6.50. 

AL. PRODUCTS CARRY OUR WONEY BACK GUiRAMTF-
OViRSEAS: add C1 Europe. I ' i othsr fo- cod-. prodoc. 

SAE for onqviricc 

LERM. OEPT YC. 10 BR JNStVICK GDNS CORBY. 
NORTHANTS. 

A M S T R A D C P C 4 6 4 

IV k̂H batxop copas of ;il your 
tape based software. Only 1*4.95. 
Inclu< e» rnLC tope heudcr r c x i t i 
and also "do ;xoi2ctoT a flaws 
you to sen protected programs! 

Ultratoc (Computing) :loor Q 
93 Mount toac. High 3arnes 
Sunderland. (Tal. 0783 283&50I 
Trjdu und overseas ixUury 

welcome 
{Overseas please add £1.50) 

Why doSpoctru-n utors Irom 
London. Ooion.C.?j<xoml Combritlgo 
sond thoir micros to us for lopa r f 

Average pric-j C 15.00 ' Orty ccrnpaiy in 
thcUKofferingwhile u-waiiscrvcc '•>» 24 
livw lu<«'OiCunda Cvoynuiio •Muted fo« 
return jourmy ' Phore or send for free 
estmateencbsef 1.6( (UK. 1.0 M.. :h. l . 
E-ICI " No hiddtn binding charges * 
Cproial iotcofor tchod?. 
NANCOMP LTD. Init S (Otpt. VC1 

lovenshuln o Tnding E»toto. 
Piin-.works lono, lovenshulme 
Manchoot.r M19 3IP (LKI. 

T*l: 0(1-224 U88 
Te ox: (68920 IMS). 

NEW VERSION 

Would you I ke \o transfer your Spectrum programs ffDm 
® MCR0DRIVE TO MICRODRIVE © T A P E T O T A P E 

© TAPE TO MICRODRIVE © MICRODRIVE TO TAPE 

Tnen do ir with 

TPANS-EXPRE5S is the u i«t conpfflifttavft pACkege cf loaf m'c uWhii*- lor 
translomng Spc<Hun> cncf¦r.irrs. Ilwry uiOi fiiendV. $n»pk' to ot<- mliitx; <r 
veiv clficie?«. 
rinrvwill eriabu von to imus'tir anv kind ofr.ro<fams up »tr»e lu' 3B.0K ength. 

TiPL: 10 IV-'DRIVE will .Isii futomaticvlly. f no:es«ry. rrwxJi v. r«trtK'.uie aoc 
reijcatt' hot i B^SIC ;>u«J M<C to run ficm rn'cri'.os. 

/ ou :an suy any the 4 orocram. for C5.5C or TAPE TO fv.DHVI AND 
MiOPIVe TO M.DRIVE kvyuilci fwi C7.00, u> >'l tl>v 4 •» ia¦i« 'Oi 
C0.95 or or a m'drive cortridco fo- £14 95 

M I C R O D R I V E TO M I C R O D R I V E 
NEW! . . . AMSTRAD wnf.tr of TAPE TO TAPE at C5.9E onh- NEW! 
Trinsfo s programs ol any leng h, any sp̶d. heacMlass, v/th uaortl-oao> loacets. 
«tr Cmtinunus I O/ID .'SAFF. fiir'4^'^"! S^FF. full annr full nradnr rAadnr 
unsrottct. ac. 

̃v,? sera -ne sewtf TRftNS-txfRliS - t>-
Nsnv ... 
MliteSS 

1 
c 
fl I 
c I 
D 1 
R i 

COMPUIER ASSISTED LEARNING 
INH>-5TK!AM'̃offers o»er 200 QUALITY ECUCATIOKAL CASSETTES arid 
DISKS for the Spectiur". BDC. Ekctron 0 CBM54, v.ith SPECIAL O r r t l S k< Ihe 
VC-20 b 2X01. 
Ok n;-/.- range cowre VIDEO CASStrreS and B00K5 ur. BASIC, Assembly 
Lir-.gusge and Advanced Procremming togithe- .vitl introducionsto Forth, Lisp. 
L->go & Pfl&cai. 
SEN.1 ??PFIAF FOR F RFF INFORMATION FAPK >A- INFO-RTRFAM /RSI. 
3SA C'.aseGre(n A'.ertue, Entield, Middlesex EN2 8EB. Ejpor:enquirieswekomc 

E ^ I ^ A ^ T b C 113 Melrose Ave Lo idon N W 2 

2 '5 

" M A K E M O N E Y WITH 
YOUR M I C R O " 

page A4 Manual. 
Only £10.03 post paid. 

Or SAE for details. Cheques 
payable to: Fegicorc Ltd. Thanot 
Industrial Studios, Albert Si., 
Ramjgate. Kent CT11 9HD. 

ORIGINAL prograin£ urgent yneeded Oticand 
r.nrr mr.rn.'a G4 Mnr>tir.r.«i nr Remit 
payment or royalties. Professional e'.Vtcs 
strictly adhc-cd tco. Send your program for 
consideration Knight Products UKi Ltd. 71 
Colr e Read. Earbv. Laicastiire 8B8 6XL 

2G7 

ATVWS AIDEMEMOtRE.'Copiei. AsseiuMftr. 
Disasseinjlet '/nri ior. €5.00iiiCl». S S.S.. 
S4 Biaidvooil Kpicl. Lontkit SHi TOX. 

ATA^I In.crnntonil Chi) clfers" you »v<*kl 
(jmews CJ»»CMf.9 <0» f6 moxiwim l)Ci'l 
«ra t .02265 l293.Svwi:eiland. 526 

JXK SpRlnini Arh-nlurv! 
MKC.'Ai IIH MAN 

2.5M) l»rali<tiis, 13 llflaent iyp« oi 
ihar-jcte/. 7 jiffe<enl leni> lo teip ?ou. 

Price £>.95 
Serrt cheque or PO peyabie to: 
(JOl.TEK PUBLICATIONS 

PO Bux 177. W-ten WV112PL. 

J o i n l ie 
C ommo d o r e 64 Casset te 

Library 
I. All tin- :ilc>I YASVTN- IMK'J S«>1I«;IIC. 
2 r>uij «ctu tiHi I** iiui*. 11 r-n |i» i 
k'AvMli', ll\'. fur 11:1 7 lll.*\ 

Noth.nti- tu I Int.- »«L In-T V;III i' 
I. \lolllM<lli¦lvlkii^l- Ih lNI •inly. 
\ (^11 Ck |SVltlll >C l l i l l . 
Ktrill ilift/in' if /k.\<ir! in/It' III. JO.flfl 
i.iiW/.if-ll fr /«v. m 'iiiyi .S -1 / I'll fur lift 
u'lutf. >•• 
<'oniin<»d(»rc 64 Cavtrtt i* 

l . i h r im 
19 Darrcl l \Va> 

A b i n « d o n O X 1 4 I H Q . 

Tel. No. 0235 27769 

U.S.A. ̶ C-64 Use* (irnup would 
ike lu exchange software anJ iil.-as 
.villi Kurop:un groups or indivi-
Juul>. I* I ' f f Ui>\, Imi vtill hiii.MIIL'1 
tape. Respond to: Metro-Area 
Commodore Club. Box W, 
Mcmlolu, Miniesola, 55150 
U.S.A. Or call: !6I2) 77J-8IW. 

- U N L O C K Y O U R 
A M S T K A 1 ) * 

Am s k e v 
TO USF. utility 

.<CIJ»»VO 
t>r>y m . 

. v i i w v c p;uiC(tK>n a tu ;tll<Avs 
Esiinyu .MtKU-ing.'nd copvingof your 
nrecxHis solTwjrc. 
VOL" CH(X)SK loading speed aiui 
protection of voi r btfek-tp copies. 
Only ££>.99 iu«l. pStp. (Xcn<.w 
plcA« .nil £! 00 po$.a ,̂c. 

Interlock Services Ltd. 
37B New Cavendish vSr, 

London W1M 8JR. 
Tel. 01-609 8301 

WOSoftwnio 
Utilities foi tho QL (L"10 on Mieroilrivu) 
Tlis package o'lers sinuv ktv lo»rliit¦¦. 
lumiiiK. <JI Ooleliun »l lilc;% nnUii/l!" 
foiFTKitting of cortridgss, antl onto pickup 
ol files horn 0»W or rnon ca lri(l<)ftR to 
eri'jtho w(h cplHir.nl overwriting r.f 
ito'TVM»kw.lnil<klitlp i, arf««cMryo!GO J 
lik« curt xi viowHtl v/itho>Jt scrftei 
owrfio-v, %IB ? VERIFY pogram s 
urnecjssury QOOS roes this 
SlUtomiticaly Mow inrl idoq rtiri>rtnr/ 
prhtout an I 'tipint' IO print any or all filts 
on ;t cartridgf. wilh cptional dated title;. 
Owners of the rwrlier package can Lprlate 
hysendino OtJRcartridae and 25o. 

Mono Tutor for CLC&.G0 
Ai for 48 K Spectrum without speech 

Current Spectrum 3oft<var« 
Tradowiid l£5 Caseelto) 

Hey a slip, provisionsand cargoes to trade 
het-.veen tha hartours of the Ccal Islands.. 
Make; fortune if tho woa:hor and pirates 
le: yoj leng enough to master 
seamanship and economics, A stra:egy.*-
atfvontjre {jvmewithgrapnics 'or 43K. 

Jersey QuostlCS Coss-»tto) 
Fcllowng a i aeddem, yot. are ttrarxled in 
thj lobyrtnn uf tlnw and must lir>il yuui 
ov/n way back toihecresent v.iih the aid of 
person; arvj objects from Jersey Folklore. 
Mjot v̂ o Olack Horte o* St Ouei. iIm 
D jtjuii itnvJ Knight v Lo IIou(no Olo. rlw 
Bhck Cat ol Carreour tt Cjridre. the 
VMtches of Roccuobwrg ar.d rtuny others. 
A text only adventure lor 48K In mjchlnc 
ccdo tQwilll. 

Vlorjo Tutor '£4 Co»sotto> 
Tho one h»s It alt I 4-19 wods/minute, 
vviabl-; spacirv), variable numter of 
grjuo« of 'On(Om l^tt^-n n imK"« i\» 
mxod. runeorn Mjntefices. own m«>S8g«, 
single churtctors lindudirn punctuitionl, 
vsriabl) pi'Ch, FEEDBACK via scrcen. 
printer nr SPEECH lrhon«tic dohabet vo 
Currah u/Speedh or 48K version only), 
ard repeat faclity. Takes yau to ood 
beyond nYA and AmiwurRado roceiving 
sondards. 16K «nd 48K versions on ore 
ccsscite. 48K orly on Microdrive 
CJrtriOje. 

Spoctrun Progro ns on M crodrlvo 
A i the above are availabb on Miciodri\e 
c^rtrifljes i t a poos ot t«.!>u ror ore 
CJrtridJo tho price ol cach jrog om as 
shown above. E.G. a cartridge wilh 
Tiadowind orid MotSO Tutor would bo 
C 3.00. As a bonus. Oiivirt Monk's 
Imloxod Loader is includol fr«« witn ea<h 
cirtridjc. 

/iwiiMSr Invn 
W03UIIWA a. 

Hilltop, St. M«ry. Jjiraoy. C I. 
Tttl 0634181392 

TECTEL ROBOTICS 
CONTROL BOARDS FOR HOME COMPUTERS 

ORIC 
OUC 0UUBRY :24 
I of 16 channel cortrolkr 
O^IC ADC t!34 
S«;p«'l05t 8 channel analjg di^ta'. 
seanner. 0 bit resolution. 
U-tll, o por: L^y 
I t prcgrarnrratle ctiannels 
0=*IC 5Rl\TER :35 
26 col. matrix, g'ap^iics doudo stied 
p îrtt n< {• rlocoo-; 

2X81 
2XE! DUUBRY CS2.5C 
1 0' 16 channel controller 
SX81 ADC C34 
Superfait 8 channel analog lii)it.:l 
scanner, 8 b i resolution. 
^X t i l; i pot t J * 
1G irog smmablfi chsnnfils 
2XE1 HlflESOLLTION 
GRAPHICS F28 Stultnini ri";j.;il!:. 

ITEXf SDF̃WARE a new range of edujatbnal programs. 

TOOCLEHS (pre school) 
l:AH>» yotr AlPHABfc'T 
L:AHk to COUNT 
LiAflW veur C010URS 
L=AHN yo r SHAPES 
A30V.T th; HCUSE 
A90LT thr KITCHEN 
ABOLT CtOTHES 
C3 95oacfi 

Send cheque or Postal Order ;o: 

MUMS tt DADS 
ITEXT cookbwk English) 
iTEXT cookbook Chiresei 
TFXT ronkhTok linli. r i 
TEXT cjokb>ak Indiori! 
TEXT '.Vine j B'.er f.'akin j 
TEXT Comtcok Dessertis 
ITEXT CoctCcok ConVjcticn 
CG.'iG each 

T ECTEL 
Telford Opportunit ies Centre, Halesfield 14, 

Telford, Shropshire. 
Tel. C952-581738 

FOP d. 50 far correal board* f1 for ti/>f>s 
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QUICKBEAM SOFTWARE 
f j t use /Ha 

DICKIE DIVER 
Datr-i) Oickie Div*r, Cives Deep to :bc Depths of ihe }aik Dingy Domain of lira 
Deadly Domons. Will our heio, Gosling Dickie, Drown, or vail he Die? w i t i Dejlh 
aiui Dodge tfie bemens. Jiscovcr the jndersea wona o Dickie Diver. Swm 
through tho Massve Caven ai>J culect .he Oysters w th which you have lo buy 
your air. But beware of Ihe Acid Plants and theThingumies which thrive in die Qaik 
Dingy Domain. A ptiie nuchine code arcsde gam< for 1/2 dayeis. 
Joystick" Keyboard opiinrt.'.{3¦«x4iU"i)... _ . ib 9t> 
TEFROR CASTLE 
Dare you attempt this Adventtui. H;;vo vou the nerve to set ?oot in Iciror Castle. 
This spiro chlling adventure is riol foi those u! a njrvoas dhpoa:ion >r fot pceplo 
wlic oresvOiv\J vf lliiiyt. il al uu liuilip ii the night. 
Warning: Dc not laave this game on giamlrru's cluir. 'Dracon 32. BBC Bcctrjn. 
Spectrum) 

£5 95 
T H E 3 H R U K K E N S C I E N T I S T S ' 

Can you imagine being only oneinch tail, mole hit's are Ike mounains puiMtesoru 
like akes and over/ insect is a monsie-. Due to) scientific misiap Tiir. Ins lijppened 
in you. Vour task, to get ro ths an idoie. Out ho»v vvll YOJ do it? A toaijli 3I;;l 
addct.v» advonturv lh;>t will not b? ooved in a day. (Oregon 02. OUO.CO.9S 
SUPER DRAUGHTS 
A wiyio i of .ho dassic gBne VMth 1) levels, making it suitable for rlv? bcjrnne- to 
Ihe sxpert. (Specrum. Commocore 541 

£5 95 
TOMBSTONE AND COD CREEK 
Twc classic games for the %vhote family. Many hoirs rf ftoH:ita«iii:ei>t fo- ' to e-
players. Excellent vakje. (Dragon 32! E5.0S 
U U J L I C A S 

Tho Draqcn 32 cassette CCP'HH. Thit copiei wil riven ruiku bucluos of the la»st 
Derple software. 'Of die mimorjus back-up p ogians WvivoDuilicosoutoedoims 
them oil" D.V1. of Warrington. (Draaon 321 

COMING SOW . . . 
Dckie Spaceman iDiugcn 32} - DicVie's Den (Or;«jun 32 

Pcstate urrj picking 3Ĉ >. Outsicc UX. CI .OC 
,V;iko c/xmcs.'FO i-avo/Jo fa-

QU ICKBEAM SOF IWAKE 
67 Old NJazeing Road, Broxbourne. Hers EN10 6RN 

- .£7 95 

BEC) 

ATAP: I dOO'BOO/SOO/XL 
Cartridge Bfckup Systom 

Uoekip 816K rxrdge ro ta>e ard disc. 
JOO.-fcOO with 48Kram. Oe luxe versor 
*«•»; joW cdoc blade; on ctrt' idjc 
snwtetor 
Cfuttnige t3 tape & d 3C CIS 00 

de luxe f20 CO 
Sltirp w'miitaKv nrw/l . ..CI2.00 

luxe CI 7 GO 
XL Carxricgc Backup 

«K) £25.00 
«K> XL £30 CO 
Spoor* Tepo o- Dis< 

Tape D-jplicator 
Djplnate e'moit an/ sincle 0' niuHtetajo 
tapu BASIC proorgm, 48k ram 
i ecorr mended. 
tope DutJlcato- £6.00 

Fast Loader 
rtXfiKC tape lojdinc tint* of almost all of 
yji.ii anyi? multistage tapes Oy up to 
43%. 
Fwi loader C6.00 

600 XL Memory Upgrade 
iHMjiiUc yoiK <ok 'o O'iN. compete <<i 
willi I j l i instruction;. 
W.rtixcy L^t'aJe :75.00 

Services 
I Mi.ni umJ uivni Llwviny »:ivi<:<;. 
.jyrtilaMe Send lo' eetailj. 
Siosl S^E Ic* futher detjiis on 
aav.'.il ol lie iOov- anc new orcducs. 

:mc<-;awindwheo' ofep. Utilities are 
I*- 4IV).-803. XI.-800XL unless otharwi-te 
specilm! 

S- Torrol 
1/ C<«:k Close Rocd, Yaxley. 

Pu'orhorough PE7 3HJ 

TAPE COPIERS 
'.<•»;«.» -nxrirc fKOj.m j f a Iwjcic: v 

k»-> x> :c<.<r.« V*} r.v:« V / -/yruv^ 
r-viMrsnow fia ^ OFU-: i ts.os 
UCZO.--,":...) H ATMUC.) £5.95 
S'CCTFUM ....i ' i .9S BBC £5.95 
t.eCTROtl £>.95 JMI-Uyowiuc'. 

MI WTN nil I IN»I "WCIWTO 

HIGH SPEED BACK-UP 
o o m m o d o r o 

COnwODORt 6a OM1CR .11 n;l '.Iv/14 w.it 
C/Ci-

TURBO UO'VC o'e.-tor. •*.: l(Mr̂ <«&tei>«f 
'ro>t pcowMttiniilr1 nnjmu.kmt! tlw. u.r 
•r<j9ter»SBW/of l i fui l l / V rusiiule'tM: 
"0tt*t'k>.is:ni iy.'MKo»J>w,.li FASTB.'W 

5nx>ice 01 u k wr.t. rut uv:rv<io-i> 
̶ow£S .»5 

AMSTRAD specwws'cn .snore MCWSCIIC«CJ •.< 
-(^,1 Cv.vf*. r,«:t c't>\ 
tw»re tetted, 

dv/£7M 
TAPE "0 DI5K TRA15FCR 

UTILITIES 
• j.imir:. «.|i i'j oi>\ *»v.«n:ovn<v: 
AiihWi'rsnunrofo-̶ 

£9.95 
£9 )5 

PBC 
/TARI (All iridriy . 

DISCO 
fc ,iiPf hnWecsn retiree St.ii 5n, 

I W fl.inwiirv lis sQie Ix-U u.vJiiSls. £9.0$ 
-J :<<.". i t : mi-

I ' l l 
<•< Cjfi l'..«-e« 10 

EVESHAM MICRO CEMTRE 
Bfidgs St, Evesham, Worccst<«hlre 

Tel. 0300 49041 
lfWJlOflWO«T-«4>irhMlt trsâ wwtp* M. utnti, M WMJIUVM 

• I G C D U N T 5 Q F T U J R R E 
COMMOOOR; 6d SPECTf lUM AWSTRiO 

Oir/s 01 siftajts 
KRAIRTN AI i:.c»: 
SULTANS 
routrwHt MM 
r.w:v ;oi f 
Mi$1Cft CM5$ 
WiWIC MINIH 
AMSvvjti: PftKtSS 
H.T/P itocn 
SWtAOiHdl 
rt. 'W V53CWtn 
»v$-n« jo«nci: 

ALL WlCES INCLUDE VM 4 PCSTAC.e. 'LEASE STATl WMCH MICRO. 
CO»/FO* TO M J C SUPPL IEG . 3COJA , LONDON RO. HITCHIN. HERTS. 

740 SIOSTfaiSlEtS a M > m waif S-20 
7«0 CiiAcavet CM fcWVi rtCAIUiCN &20 
'/AO ilLC: .H 7-<<J t:/.CH l*sAC 6 25 
740 BWllOUOilSi ?40 . t i «r wmr EO 
740 SIACH KfAO ?<0 1 P«KM STfUl 4-SO 
7.tO JUIV-. titCWHI01 SjC Mttflnxi am 471 
600 ? » I'JMItt Xlt.SR s-<» 
8 SO P-JAVJWAU; 57$ /UI0VAU1A •••vs 
160ft AirftVMlA irjAMiRAVi tiiro 
rOGO Swt/'l (JAVtS WSIIUSTIRS 7 7$ 
21 OO UIKVH rjyii, 'U 'oflO 
•9 JO OUCtSOU .<JTSiC< 85< fJfifK. 1 £0 

C O M M O D O R E 64 - AV I STRAD - M S X OWNERS 
MIDLAND COMPUTE R L I B R A R Y 

t All ih< latrst lilies OT caiscttt. ditc and caruidpo 
2 Hire your f isl wo fttmos ahwiutdv f«e. 
3 Lfc nwmbMth'o £600. 
•I hire ciuiflt trom oivy £» me. pup tor 'ull / 0»y». 
5 Mo tinrii to tho »moant erf y.u \es \ou can hre. 
6 AFL games >rigiftals with n i l itocunenution 
/Garros Buiinesi anc Edicatknal :o?h\are. 
8 Ro:urr ol post »or\-i<c giarnrvlccvl 
9 L5west new ha d ani solvate pr«cs n the UK* 
10 Join row on mjncybaci: gua'antte. 
Send cheque 0/ posia/ order for iG wiitt yojr i\-.o sctrciiois d largt SA f for luntcr 
doto/t to. 

MIDLAND COMPUTER LIBRARY 
The first and largest Commodore 64 library in the wor ld 

31 E v c n l o d o C I030 , L o d g e P a r k 
Recditch B98 7NA 

Telephone 0527 23584 

IMPROVE YOUR PROSPECTS 

with skills mat employers want - team 
tho cosy way vr.th nwwr i 11 wn w a udy 
courses frc<n keal Schools. 

MODERN ELECTRONICS 
Train few succoss in th« fastest ever 

growing industrial sector. 

COMPLTER PFOGRAMMIHG 
Th€ denary) for Programmers is 

incroasing constantly - don't miss oul! 
For free booklet write today ',0 

IDEAL 3CH00LS 
(Rcf. VC5) 
60 St. Enoch Sq 
GlasqwGI UK 
Tsl: 041-248 520] 

STOP̶REVEAL 

A ir:iqv© c^sets foi Ihe 1S'< Spectrum. 
Gcruitnolv lets vou: 
1. STOP vi tualV all prourams. BASIC. 
MACHINE-CODE and oven 
HEADERLC5S FILES prctecttil ur not 
2 REVEALS the hidden Banc in Machine 
Code piogtams. (Could clues m 
adventcre gimejl. 
3 LIS1S actual Machine-Cod^ on yui.i 
video 
Ni,v/ you con STOP. LIS I. P̂ IUUIHV. 
STUDY mo:: Soactrun pbgrums a1 your 
IIIIMIK:. iAnd :ass«tte is Uicrodriva 
compatblo). 
IncUivIo .1 O I33A33EMBLCn w con 
ev-»n st.jily Sinca-f ROM etc plus the 
mcst ^Iva-ned HEADER READI-H eve* 
wnltfln, pin; pajicti ol SECRETS Of I HE 
TRADE oxpoiniiy polest-orto ni«:hcAli> 
usflc to hide liixts/prcn'oma. ore. 

yOU CANHO! ! A MORE 
ROW£RflU C.ASSET7E 

{I:'.itn SrOP^.'RFVFAl r? proii'irn« which 
ai»'.i g<ruiino 40< long} 

FOST £5.95 FREE 
iCntoyo ivht £';. Otfler .n.'.w nht '.7> 

KERR I ! HIOH STRFIT. 
KING'S LYNN, PE20 "EX. 

DUST COVERS FOR 
AMSTRAD 

CPC464 E6.95 
• Watching proo'ed rylon. treated with 
;inti stat e inhibitor. 
• Pl;)i!dlrtgr«l-.!nv/lh «V15> IHAUCHL4t>4 
on teyhixird. 
" State single n iv.o-piixo, colour or 
mono. 

COVERS FO^OTMCP 
COMPUfERS 

BBC. DRAGON, COMMODORE inl»i¦¦0, 
pip-td ir roc or brown. GOl-0 STAR, 
CANYO. COMY, nnd TOO HO/1 ... 
oiptd in grov C3.50 SPECTHLM PLUS 
and OL h blcek C2.50 eachwithnarre on 
keyboard. 

MATCHING COVERS 
FOR PRINTEFS 

AMSTR^D OMP I. CANON PW 1080A, 
COMMODORE MPS 801, EPSON 
rxao.-nxnn .VAMNFSMAN WFTN, 
PAMTHSR DX109, TAXAN KP810. 
BROTHER IR5. All at£3.E0. JUKI G100 
at £4.50. 
48 fir. turnrour.d. first cfoss DOStace. 

BBD Computer Ous: Covers 
39 Manso Avonuo, 

Wrlghtlngton WN$ 9RP. 
Tsl. 0257 422968 

RETAILERS 
For fast speedy distribution service contact 

Drake Distribution on 0752 500951/2 

'•Ve can o'fur yuu 
24-mii! aeliveiy UK 
T(it Discouns 
Statei pack; avatehlc 
Ail !he laitfst sofm-au; 
Pericna wefkly delivery service throughout tie U< 
Cspc-i: snc.uirics wr-.tovi<IU 
48 i̶out delivery :rm he ar anged 

As io:ai!en> ouiselvps wk knexv Hi; titles that sel - ?hon= 01 Aiiic lo: J prke is" nc;*. 

DRAKE DISTRIBUTION 
Unit 45, Enterprise Plymouth, 

Somerset Place, Plymouth PL3 4DD 

SEVERN SOFTWARE 
As a rapid y growing technical unit, we supply our 
own original titles tc certain other companies to 
market on a world-wide scale; we also taka on 
(juuvsriiori and storyooard work from other 
comparies. To cope with the demand, we require: 
FREELANE PROGRAMMERS for contract w o k of 
all types. 
ORIGINAL SOFTWARE for submission to o j r 
marketing companies. 

Write to us at: 
15 HIGH STREET, LYDNEY, GLA5S GL I b 5DP 
giving us details of ycur progress to date plus 
work samples, from CRM 64., SPECTRUM, 
AMS"RAD, ATARI, CBM16 MACHINES 
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1<*ke a bite a: Your Computer's to the user friendly Classified 

Classified pages- it's the best Order Form and see how easy it 

market place to sell your new or second - is to advertise in Britain's biggest 

hand computing hardware, software selling home computer magazine- for 

and peripherals! Just turn as little as £10. 

YOUR 
COMPUTER 

CLASSIFIED 

You'll love the results. 
YOUR COMPUTER, FEBFUARY "985 151 



BtAflH CASSETTES 
Rely on the professionals for guaranteed top runlisv computer.'audio cassettes *t(jr<3tw?lup 
budget prices. Kuckoi in bnxes at iu. ccmpicte with IBDUIV tntty caios aio library case 
Prves meivtle VAT. pes; h pac*."Q 
Length 
t; mtm ir 
10 rc>>f>s lc.10> 
12minSlc.12> 
• 5mins ic.15' 
3Crr.inslC.30> 
fiOminsic.COi 
<X>mills tc 901 

Box PocodOl 
M 
E4.40 
M.4b 
£4.SO 
£4 70 
£5.30 
il. (XI 

Qty Value 

i.tequn yo\ii( One' <>-<c>ox>a >c 
TFADEENQUlRiES WELCOME GET BEST TERMS..SERVICED PRODUCT, BUY C'HfcC 1 FBDM 
MANUFACTURERS Of- PROFESSIONAL 8RAM0 CASSETTJS. 
NAME --•-
ADDRESS 

PROFESSIONAL MAGNETICS LTD 
lOnpt CCO. Caisett? Hojse. 329 Hunstet Road. ccdi LŜO 3YV 
FREEPOST Tel- 1053?! 70W66 

COMMODORE 

MAGIC -MESSAGE 

Pi t YOIIF narnn n lhe FAN OF 

FAME bo tho HERO ot the game 

Hind the Hidden ist of words in 

Adverture games. All this is 

pessibio with MAGIC MESSAGE 

which lets yoL lock al and change 

messages in rrach ne-corie gamas. 

Sinple load MAGIC MESSAGE, 

play ii rmin part of game and like 

Mugic massages w'll appear on you' 

video. 

Post £4.95 Free 
Ofscos, Europe + 50p Others 
\Ll.bU irfcosc otdcr os magic Mi 

ZX-GUARANTEED IYCI 
Uhadderton Drive. Unaworth, 

Burv, Uncs. BL9 8NL 

• BACK JP SYSTEM FOR 4 

•CBM-64 & VIC-20 R 
The BACK LP BOArD i i the lat;sl. 
fastest. end n.»st uniqvo way to back up 
YOUf topt- programs. Win tMs txwiU vow 
con ;onncct i &oond 3BM tape dcc< 10 
vourcomputa. You ccn co>y a piojrom 
on the so:ond dock whlo it loads liomtho 
IK&T. YVJ C»II LINK-141 M'WJI, UIIRV 
lcad;ts. data bios otc This syiic«i will 
back up programs tho' voir top"; twiod 
copi;r his land to do. 

BACK-UP DC ARC lor 
CCM si FT v ie 20 
f 10inc P&P. 

TRI3SCFT (Halilax) 4*. RifAn Str»*t. Parlrirenn I «n». 
Htlifo*. West Yorkihire HX' 3U3. 

I P R O M SERVICES 

ANALOGUE CONVERTERS 
lor 7X81 a i d SPECT^UMS 

8 bit 8 chanrel inpul P23.95 
8 bit 3 chanrel cutput £25.95 
12 bil 8 rharnel input £57.95 
3 slot mothe board F13.95 
23/28 v/ay edge cards 75p, 

c o i n e : t o i s £ 2 . 5 0 . 
SAf for dWaits ot these and 

many other interfaces. 

EPROM SERVICES 
3 WcdccwDori Drive", 

Leeds LS8 1 EE. 
I el. (0532) 667133 

• W.M.IO* • JvRltUAiliftAM'M''1 vi»y I 
• ttfroMOA-Wt)-*' 
• tMU.Mwyw.rt- ' • (i •.»,'•«' **•*« - «CAI 
• (rti'MllftW tui.iir<mc<i.ii rtw". im'"« -»IT*, w t)<'«wnM iisOWiN 
-.mkoj. 

• ,¦mii cr-xxtiw<w«"•• 
wni'i1 

i [i,t|4|ui'ilu>lit SSVJIJA yi'ji 
> <xmt*ltk\vv.-nr.WTV4^n--»»it.l¦r>v.f«:9J- -. 
v»yi. Kf/Ki-A-il 

icwucv, 3 «It*- Ju; Vsc.-J- O V.Kutf VirJuD " i Ii- V «-Vic* (K W liv^ri lnw •<>w>NvKltl̂ i,rU» S-l/cAJbV. 
»Atcren r«y V.TCX .vt re MAr.' nv>Jr»c l»icu> J 
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SUPER BREAKER BACK-UP BOARD 
For the Commodore 64 and Vic-20 

Whsn a seconc ^tfM tvpe cassette un t is comec.efl :o tr,e ooard it will 
make back up copes of cossctte based software in:luding lurLo.'fmt 
loaders Basic and/or machine corif? ard data liles Priced at f 9.50 plus 
f>0n nXn t.K (Zurcpc add C1.00. clsowhere add £2.00'. A i optional 
RESET 3W TCH can a'>so te fitted foronlv £2.00 extra inclusive. Seid 
cheque'POor stanp for full details to: 

C. KENT. 15Bamhirg Close 
Drtut-sliiiliMo. Cciby. Nuitliciits NN10 9PA 

C O M M O D O R E 

SPEC IAL AGENT 
DE-LUXE SPECTRUM 

COPIER 

A itxilti purpose vet extremdv 
easy to use tape copier. Ideal 
for t ie experienced or absolu.e 
l:eghne-. 

" " 5 STAR RATINGS 
1. Copies 7iultip;»rt procrams 
all ir one leading. 
2. Copies Basi::, M/Code and 
ever the Headerless procrams 
tp tc bIK. 
2. Cannot j e :oolsd by weird 
rames or false Healers. IDth^r 
copiers would :rash). 
4. Can remove Autostart froTi 
Basin. 
5. You cat determine Pauses 
l>etween secticns K desired. 
Once you've oxpcricuccd this 
super DE-LUXE silk smoo:h 
copisr, you'll nevei went to use 
cny other. 

£5.95 
O/.vr/Jx Curt)f.c - 50p 

Otters • f l.50 
(Order as SPECIAL AGENT! 

KFRR. 24/25 Hi<jh Street 
King's Lynn. Norfolk. PE30 IBP 

MULTIPLY yovi MOW will" 
HHJ iKcaklli-uuph EMTREPHENEU8 ASSO 
CIAJIOV Oscovcr iwv/. hiSlin̂  SuCOftSS. Ac: 
lixuiy' and seMi ur full, frM details 
I MI REPKCfctiUII ASSOCIATION. Cop! A-l. s 
Cok Ssrwl. Mtnlair. London WI. 

47c 

EXPORT YOUR 
PRODUCT 

iVtoioi New 2ealand Mail Order 

Hotise r<?quires rvow jroduc s i " 

m.iikrt All types o l Ha tlware 

Piotjrams. Uii l i tra, Books o ic 

Send details and samples in 

Roda Imports PO Box 76-310 
Manukau City. New Zealand 

MOWF AfCOllMTS Pi* vmir hrvi<U> in rirrnrl 
Probably the be« home us< fcr your 
computer Comprdien3ve coverjge jf bjnk 
accounts, crrdit card;. HP. etc. Infxiill 
accuracy check fcr all trarsact jns. Proixl 
•:a$hllov/ for ;nv cerioc ahead. Avaibble f& 
COM 64 or VIC-20 E7 .50 or free jetols frcm: 
5ISCUS 50FT»A/ARE. FRESPOET. Windmill 
+11. 3rixhnm "Q5 Tel: 08055 55532. 

ill 

SUPERIOR SPECTRUM 
T A P E COP IER 

The NKW M'Y in th: OM.Y Copitr 
capuhic ot copying even a lull 4Ss 
Hcadctlcs.\ irnj ani. 

• Copies nruliirart programs all in one 
Uudinv. auiomaicallN'. 

• •.'opics pnframs from I to r-S279 bylw 
Io:c. (fan »our-.>? 

• Cooks llcidcrlcss liles ip ton ?ull 4Sk. 
<ho other opici cani. 

• Copks A I.I. t>y>es. Basic, Co-ic. Screen, 
Arrays Hciderl.-ss. 

• -'Juurunterd coiicst lu uic. 

(HI* SPY IS Jt's". 1.1.)5 
fLiiwpe • 50s Other m < CL50) 

t raise vrtltr as tw/A/ 

ZX-GUAR .̂MKED (Dept YO* 
29Chaidtfron Drive. Unjworlh. 

Bary. UiKtk l»L9 e.-SL. 
Tel: 061-766 5712 

AMSTRAD CPC 464 
Convert soltw-arc tu etulilt hijisiiced lonJine, md list even your 
welcome tape with CYCLONE 
S<e ako ihe tersslile fealnre* that o«r utililM oTI'cr the tJPC 4t4 

user:̶  
Zfc'DIS ̶ A comprchcnsvc ycl friendly F.DITOR ard 
DISASSEMBLER «illi "ull wric^n uistiuetions :o disaswmble ROMs. 
Features: 
* Fill 780 disassembly » ContirwotK menu * Memory search * Block 
mowmait " HEX/CM A R /P * Printer " BRK Ft. insertion * Regisbr 
insp:ctton " j Windows/8U colunn. £0.95 

SYCLO^IE — "Dramati.alK cut loading time". DUFl-ICATE software 
at l p ( j 4 TIMES origind rtcord speed, wi h added frcilil cs of 
removinj/addinf. protection O-vr IS n#w Fariliiij»c in all, inelttding 
enhanced CAT and I . O A D , are offered with this very useful program. 
£6.95 
PRINTF.K PAC I - a vrry effective pac for the D.VU'l, EPSON RX80 
uttdMiitlut Jtin eiifut sciecn mil lexe Utiui>s ̶ M.my fc<iUuc.s £4.95 
(incL pAp). 
Buy any two titles and i,et a superb real tim? alarm clock program on 
cassette, FREE. All for«ign orders welcome — Europe add £1.00 per 
title ̶ rest world £1.50 per liile. 

• * • • 

NOW AVAILABLE TAPE TO DISK CONVFRTOR. 
MANY FEATURES £7.95 (bid. p&p) 

PRIDE UTILITIES (YC), 7 Oialton Ills., 
Oialton, 1.11(011, Beds. Ll'4 9UF. 
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B L A N K T A P E S 
+ D I S K S 

C D C C T E A C H YOUFSFLF MACHINE CODE IESSONS FOR 48K 
r n L CsPECTRUM V/ITH ROYBOT ASSEMBLER'DE3UC.GER 
asSFf/IRI FR tif^itjrvrt (rt hpjinr><>'«. ii •! s. itshto fr\i ofnfpssioAaK P/«nt.= it .aori 
mcrocnve s jfXfirtfd.Disessenbljr plus advanced ""esttng'Deousginc faculties for 
slapping through program co:ie or turning to a selected pctnt witn fuifdispav of 
>n:grn&l working of the CPU.'nemory. All nt imocsqver nnexaos dee ms . Direct 
nstructioninput. assembly, execution and full dyna-nic CPU 3ispbys. cn iceai 
system 'o j on-loe learning and tcstinq. 
Cnsse.te C7.9S ROYBOT Dept. YC2. 
Microdrive C 12.75 iSHjIlbrdricRonrl. Rayloifh. Esso*SS69Nl 
Overseas CI 00 Tel: Raykigh 02681 7*1663 fo- loa'lots 

Hatinq trouble hiding whit ytu ntfid 
in the High Street? 

Wc car help you Eiar.ple;: 
56-ivay exlension prin er cablu U0.S8 

RS232 pinter cabl; loi SpeiUum £ 1 2 99 
Taps intc'for.c unit fnr romrondr.n SI and 

»'ic-2] C15.99 
Pt-slaij.1 incljdcd. Cheques payaile tc: 

Bridge Computer Suppios 
33 Cephas Ave., Lonrinn El 4AT 

S H A R P M Z 7 C 0 

S O F T W A R E 

I Arec se lec t i on o f a an t c i , 
u t i l i t y , c d u : a t : o n a I a n d 

business. Callers 'vclcomc or 

send SAE (28}«) for e. i t t t loju e 
to : 

Sheldon Software C:ntrc 
2065 Coventry R ind. ' 

Sheldon, Birmingham B26 3DY. 
Tel. 021 / 4 2 5339 

C O M M O D O R E 64 A M S T R A D - M S X OW N E R S 

M IDLAND COMPUTER LIBRARY 
5 All the luwst Mitts on c.ssm?, tliic and c»iudge 
2 Hire vour lirsi ;wo pamfs ab,i>iut»v free. 
^ I to morr'.hu'nltp CC.OO. 
A Hire charge fr<n\ only f l nc p£jp lor full ? d3>s. 
•j Ho Unit lo ihr amount of gonotyoti ;on h ro 
6 All gtmcs onghals with full cocunentatiot. 
7G-:imoj. Busioeis anri Ed jcaibniil s.nft«v.ni-
8 Roiun of post fce-vce guararteot. 
9 Lowest new hard aivd software ptices in the UK. 
10 Join now on monoy buck tjuHamee. 
Svtxf chi'WC or potto! or do- for E6.v.th your p>/o St/uct-w or l,vfc SaC fo- (vrficr 
ifctc'ls to: 

MIDLAND COMPUTER LIBRARY 
T h e f i r s t a n d l a r g e s t C o m m o d o r e 64 l i b r a r y i n t h e w o r l d 

31 t v e n i o d e U l c s e , L o d g e Pe r k 
R e d d h c h B98 7WA 

T e l eD h o n e 0527 23584 

S P E C T R U M K O P Y K A T 
Sinply the best Coayinj an/ 16/48IC 
Spjcl'cm program is as eas/ 
LOADiig & 5AVEin£ your own 
prograns. Evon uns*opp3ble programs 
can now be backed-uo onto a fresi 
t*p« Oily •:& g*. 

IT CAM EVEN COP/ ITSELF 

NEW 
M I C R O D R I V E K O P Y K A T 

Trinsfer yo>jr cassette bised software 
onfo tfe ZX Microdrive RELOCATES 
orcgrams. Stops & reveals program.; 
ESSEfOAL for M'D t anster. Onlv 
£4 95. 
Both with FREE Header Reader 
Oeipouhod by Ooturn of r»oat. 

M E D S O F T 
PO Box 84 . Basingstoka. 

Hants 

Z80 ASSEMBLER 
?IHxi,/ty IIWHOT for 
A MSI U O CPC My 

H> liter • itl tt .t r of 111:1 BUyS EX MOV 
• Ul I SCREEN EDITOR vith bloc< 
comma ill- :n«l 4rin$ MlRll 
* )ISASSI Mi l l I R * HEX CUM? 
• Alio** freely mixed BNSIC'M.xhire: 
Code (similar u IIBC BASIC) 

• ' r n fm i n t a l s_> column l i u i rp 
•<rilh nun beriaE ard tit o 

• F/ELSE/ENDir v i l l i >e«i»K alowcJ 
* 'firttir option 
* Svmtol ubk Jumr opt on 
* Cokwr oilput 
* Su|tvsi fast — appro* 5.0001 nev'min 
• CorapfctxnMV-.' itiMruci'On raanuil 

£13.50 ( i ic. p&p) 
!tsl<l C1 Ity ovcrjofS ordors 
Tr.-tth En¦iiirt«r. VSolCO^O 

A R N O R L T D . 
P . O . B e x 6 1 9 , L o n d o n S F . 2 5 

6J. 

10 x C IS £4.50 
10 xC20 £'..80 

3M errcr free disks 
5'*"s.sd.d.'»0T C1. 9 5 
5%"d.sd.d.80T E29.95 

Ss/irf /VM SAE fo- faff 
ranpe. Cfcpves • P0's tc 

CAROUSEL TAPES 
PO Box 5. Dursley, 

Glos. GL11 5TX. 
Tel. (0453)46893/844061 

Spectrum Repairs 
£ IK inOlli jivi.1 ul lubuur. parts, .o&p 
r-it 7.X>1 f n r i l l Fostreliabk service. 
IAv rc¦nir 24 hr-;i b;.' qualified ergtn 
tM'rs St'itti coiiiputer only to: 

HSCOMPl i lKR SfeR VICES 
̃T l f On-iutnl. Wnrloi, Pr:stoi. I.ancs. 
PR't I BR. Tel. 0772 K32fi.s6 nrl>;54«7 

T h e P u b l i s h e r s t a K e a l l 
r e a s o n a b l e c a r e t o 
e n s u r e t h a t c l a s s i f i e d 
a d v e r t i s e m e n t s a r e 
g e n u i n e , b i t r e a d e r s 
m u s t s a t i s f y t h e m -
s e l v e s t h a t t h e y w i l l b e 
o b t a i n i n g w h a t t h e y 
r e q u i r e b e f o r e e n t e r i n g 
i n t o t r a n s a c t i o n s , p a r t i -
c j l a r l y i f t h e y i n v o l v e 
l a r g e s j m s c f m o r e y 

" ShT /FWJT CLASSIFIED 
ORDER FORM 

C ossified Kates 
Linooo: 50p per word (Win 2) wo rd t l -
prepayable 

iffopp »dvvi*iivrJ thoM (.vtnpMe tht torn 
provkM An KOCr CAKTAli. Pht.no 
(ov'ts n 'J vvrtft Na'»r o/tj adJiv** io l't 
pot) fo< H Oivd in odv<fthrr\rnl. Rox Hum>cr 
it /«fii««rJ i> C4.0} ox.Ua. 

Display rotei per sc< (Mh 2«c) 
On» im»Hl«n : C9.0> 
Th'oo i t t o r i i o n i : t 8 .7 ) 
Si> insertions : £6.53 
Twelve insertions : LB.03 
0>zptoy odvevao's $no«>dt»ovtK itpornc 
copy ardpnfetdbiy rtsart spKc o< phone 
10166! 3030 

M e t h o d o f P a y m e n t 
CneQues e c. snoui3 De made tavoDlo 
to Business Presc Intjrrtational Ltd, and 
crossec. I enclose herewith 
chaquai'PC lor 

Please debit my Accesi.'Viso Bo'Cloy 
Cord.'Ameiican Express'Dmors Clublnti 
•a: b o low 

/ i 
1 1 

Post to : 
Cut out the Drde' form and retjrn 
to^etha will your remittance -o: 
Ciasswriau OtipanTioni. Yojr Compiler, 
Ro^m H211, Ouedrant Hoj&e. The 
Quadrant, S.itton. Svrrey SM2 5AS. 
1011 661 303$ 

Please insert the following advertisement in Your Compute ' Classified Section 

LINAGE LINAGE 

£10.00 
£12.50 
£15.00 
£17.50 

£20.00 
£22.50 
£25.00 

No. of inselions -ecu i red[^ ]Box No. requi 'ed YES/NO 
fJAMF iP/eoto inctutfy initials/. 

ADDRESS 

Payment by credit card please state address card is registered 

Daytime tel. no 

THIS FORM SHOULD BE RETURNED BY JAN 25th =OR MARCH ISSUE PUBLICATION 

Company Regiitered Ntmbe;: fS>537f£ngf*ndi Rc&sitnd Cfict: Qusdrarx Hojso. The Quadrant, Sutton, Surray SM2 54S. 
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Hot* 
lines 
Acorn Computers 
Telephone: Cairbridge 0223 2101'.1 

Atari 
Tetephone: Slouflh C753 24&61 

Amstrad 
Telephone: Brentwoort 0$77 228888 

Commodore CBM 
Tcophono: Norlhan-pton OSOO 205252 

Enterprise 
Telephone: 31-739 4282 

Oric 
Telephone: CamDrldflO 02205 5141 

Sinclair 
Tolsphcno: Cambridge 027G 685311 

Tandy Corporation 
loupncne: dirmnflhom 021 556G101 
oxt 33 

Toshiba 
Toluphona: Camborloy 0<78 62222 

Clive, does this mean 
mai we're going 

BUST? 

Rubbisn, man! We're head and 
shoulders above the rest. 

Local, national and 
international micro 
events are updated 
here. To publicise 
your event, phone 
Paul Bond on 
01 661 3472. 

LET 
Short (or International Trade S)x>w 
for M<;mc Cocr.putcrt, Software m d 

I .cisntc Electiooirs. Fron February 
17-19 at Olympia. Phone 
R.ckmanswonh (092}) 777000 lui 
marc informal i oa 

Microprocessor 
Development 
Show 
You' l l need a busincfa card or a 

persuasive dad to uct ir.ro ths ii> 
depth hi-tcc'n ex pa. At Wembley 
Conference Ccntic from I'Ktxuaiy 
12-14. Details from l'rojcct 
Piesemattons Ltd. 01-2-12 3621. 

Not Sir Give demonstrating the perts of your body most likely to 
be removed by articulated lorries white driving a Sinclair C-5, but 
one of 'The Clives' awards designed by Davie Reive and presented 
by Ouicksilva and Bug-Byte. We v/on ours for the best show of 
1984! 

Apr icot & Sir ius 
Computer Show 
From February 5-7 at Kcosingcor. & 

Chefcca Town Hall A chance to 
your hands on ;.n up-market 
machine Detail* I'rcm Paradox 
Group 01-241 2354 

INDEX OF ADVERTISERS 
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Llamasoft 94 
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Micro Peripherals » 9 
Micro* 53 
Microtusiness 32 
Microcoid 101 
Micropower 144 
Micropride 59 
Microvitec 44 
Mikrocen 80 
Miles Better Software 112 
Mirage So'tv/are 110 

N 
Na:ional Software Librar/ 76 
NeA1 Generatbn 100 

PV "ubco 106 
Pictjresque 92 

Q 
Guicksilvo 7 

S 
SMT 109 
Swanloy Electronics 60 
Saga Systems 75 
Seine Software 92 
Sinclair Research 104 
Software; Library 106 
Solo Software 101 
Swesr.ot HO 

"he Mlcroworkshoo 66 
" I K J I J I J I I . S ft. Ciosses 20 
"oshiba 59 
"ymac 96 

U 
US Gold 6, 18, 38, 70, 90, 

102. 116.122, 139. 142 
Ultimate Play the Game I6,17 

V i s i o n s t o r o 

W 
Walker Computers 
William Stuart 
Wintersoft 
Wizard 

77 

112 
72 
124 
143 

GCE Tutoring 
Gilsoft 

H 
Hdndic 

143 
60 

71 

Oasis Software 115 
Ocaan Games BC 
Oc^an Soltware 4, 5 
Ox:ord Ccmpj te i 

Publishing 34 85 

Your Computer Ch ps 134 
Your Computer Classified 136 

ZX Micro Fair 66 
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COMMODORE C16 ANDPLUS 4 
T AS VEGAS 

•I1-"-. '• 

O U T O N A M M B 

FLIGHT PATH 

^TURBO F A S T L O A D E R 

LAS VEGAS Las Vegas brings al) the 
challenges of a delaxe arcade fruit machine 

direct to your fingertips Many exciting features 
include, gamble, cancel, collect, nudge and number options, 
with a. three row display and maximum payou; of 20$. 

K.B. On.y C.16 £6.95 
ZODIAC This is an enthralling arcade adventure in which the evil 

powers Df hell have scattered the signs of the Zodiac n -.he four hundred 
-.ambers of t:ie abyss. Struggle to collect t.iese signs and at the same time try to 
hilate everything in your way. How long car. you stav alive? 
K.n C 16 £695 
tace Petch around the screen, movin? ice blocks to alter the maze, however, beware of the 

nasty monsters who are constantly chasing Pelch asyou attempt to collect the bonus cherries. Also if you 
can touirh the edge of th© maze the monsters will suddenly burst iir.o flames, but look out they'll soon bo back! 

J.S. or K.Lj. C.16 £6.95 
MOON BUGGY You must ski llfu.ly manoeuvre your jumping patrol vehicle over dangerous moon craters as wellaslargs 

boulders and cunningly placed miiicu. N_>t only this but avoid the hcvermg alien spaceship as it bombards ycu from above. 
J.S. or K.B. C.16 ££.95 

3D TIME TREK Ae eole survivor of tho ?lanot"Cori l l ian"your euc3t ia one of anger and revenge. Thestarshipyou are flying is full of 
the latest inboard computers and extra pewerful sensors. Also included are full 3D graphics, to add unbelievable realism to this 
fantastic journey through time itself, and beyond. 
J.S. an J K.B. C.16 £6.95 
SKRAMBLE Earth has been overrun by the Cobrons and its up to you to battle through the six ferocious and testing sectors. 
Adversaries include meteors. UFO's ar.d deadly fireballs. Fly through an armoured nit.y, th^n an elaborate maze and finally the 
command base itself. 
J.S. or K.B. C.16 ££.95 

FLIGHT PATH Flight Path Is without doubt the best flight simulator on theU/16 and Amstrad. The mar.y elaborate features include; 
Altometer, flaps, directional headings, crosswinds. fires, ground warning lights and reverse thrust to name but a few. Also included 
are smooth graphics as you take off. cruise over mountains, ar.d land once again. 
J.S. and K.B. C.16 L6.95 ' 

OUT ON A LIMB This is a fantastic and in parts outrageously funny game. Based on the fairytale of Jack and the Beanstalk. Out On A 
Limb is full of tho most otrangc and eccentric characters you are evsr likely to meet. Firstly, climb the slxlkui i i jump onto the clouds, 
then enter the giant's castle searching for treasures. However, watch out for vacuum cleaners, musical notes, televisions and potted 
plants, all of which chase you Tound the many and elaborate rooms of the castle. Once the treasure is collected the single exit wil l be 
openec, and then ? 
J.S. or K.B. C.16 £6.95 

Mail Order: 8 HIGH STREET H03LEY SURREY 24 HOUR CREDIT SALES HORLEY 02934 6083 Pa /ment by: P.O-- ACCESS - VISA 

AVAILABLE FROM YOUR COMPUTER STORE 



GIFT FROM THE CODS 
"The Power of Destiny' 

• Number 1 Blockbuster from the "MEGA TEAM% 
• Spectacular arcade - adventure played in a multitude of ways 

and at many different levels, 
watch the secrets of the Labyrinth unfold as our Hero, ORESTES, tests his skill 

against the power of GOD and MAN. 
• Stunning animated graphics take you beyond t ime.. . 

into the "FIFTH DIMENSION". 
"INTELLIGENT" controls allow ORESTES to perform an astonishing repertoire 

of feats from the command of joystick or keyboard. 
• Discover the key to "AGAMEMNON'S puzzle, through the power of 

intrigue and illusion! 
0:ear Software is availabe fromselected branches of WOOLWOitTh. W H SM I i l l ( ^ P l *J.¦.I.UN.Hiqi USKYS Rumbe l ows . COMET. 

Spectnjm Shops and all good software dealers. Tratfc enquiries welcome. 


