


. 'Kokotoni Wilf is ar arcade adven- M 
ture wnose unaisguisec intention 
is to steal trie title of "best arcade 
ariventure program bar from ^ ^ H ^ ^ d ^ ^ B b 
Jet Set Willy". M 
As Kokotoni Wilf you must 

recover an tne pieces OP tne legendary 
Dragon Amulet (which has been scattered throughout :ime) for 
your master tne great magician, ulrich. 
Throughout ths quest VWlf comes up against many dangers 

from huge lumbering prehistoric dinosaurs, to hosti e alien 
rooots, out tne reward for recovering an tne pieces warrants 
the risk. 

The 48K program features a 
V number of major advances over 

^ ^ f l K M H R K f J e t S e t w i 1 v - T h € Q3™65 designer, 
I p k i Flite, stresses that each of the 

W' j m f m i ^ J p games 63 p us screen settings is 
genuinely high resolution, as opposed to 

s jf psuedo ni-res, ana doesn't require a title to explain wnat 
•J you're looking at. Futhermore, the sprite characters are 
/ of cartoon quality and exhibit their own personalities. 

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

Watch this space! 

48K Spectrum and Commodore 64 
available Sat 15th September. 

•UKM 



34 N E W S : Stranglers' adventure game album, Sega SC3000 computer, the 

search fcr the Enterprise and cricket for Iceland. 

n " 7V IC-20BYTES : The art of struc- A 4 C O M P U T E R CLUB: To be or not 

O / tured programming: micro intelligence. M" I to be? Paul Bond in Stratford-on-Avon. 

S O F T W A R E SHORTL IST : Tasie the nightlife with :he Arabian Nights, 

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

A "7 QUEST C O R N E R : Regular feature J I O T O S H E B A HX-I t REV IEW: The 

T* / on acventuie games. O t i p of the M S X iceberg. 

C O M P E T I T I O N C O R N E R : Your chcnce to get organised. This month's 

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

52 T f T U N G EINSTEIN REV IEW: Built-in disc drive alleged CP/M compatibility, 

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

JT "T P S I O N O R G A N I S E R : Kathleen C f l B B C S O F T W A R E : Jim Taylor 

3 / Peel cries Psion's first hardware. O U t u m s on and tunes in. 

E L E C T R O N I C MUS IC A N D H O M E C O M P U T E R S : At ast a concise explana-

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

BBC K E Y B O A R D : You could construct your own keyboard, but you don't 

have to in order to use this Richard Hines program. 

E D I T O R I A L A N D Y O U R LETTERS: The man who got his money back from 

O.ic, the mail who uigcs ui> to go casv oil ilic QL and multifaiious lips. 

7 1 " H O W F R A N K I E G E T S T O " I T M U S I C S O F T W A R E : Stuart 

/ i J H O L L Y W O O D : Tribes and chips. / / Kdl ing plays the fold. 

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

commands for your Commodore 64. 

O r D R A G O N D I S C O : Synchronised Q Q M A N I C C U M B E R : H C Derelli 

U «Jstrobe simulation with Ron Gardler. U I J drives your Spectrum up the wall. 

90 M A D J U M P : Pur some hmitfre hark into your Oric or <\tmos pro-

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

Q O Z X - f t l B A R R E L RARRAGF. t Hard Q f i 
J fc task :o pass the casks. w O ' 

yiC-20 R O B O T ATTACK: David 

. task :o pass the casks. U Hodgetts shows you how to defend. 

HELLS BELLS: I f your Dragon's got the hump this vi l l soon put it right. 

Drew Marshall's program about the dangers of campanology 

A M S T R A D S K Y D R O P : Sancwiched between the acid clouds and the acid sea, drop 

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

ICBM-64 BULLIONt Giab the 4 4 J I B B C B A C K G A M M O N : Keith 

•gold, dodge the droids with R Dunk. I I **Miles makes the first move. 

ZX-S1 SPRITES: 256 spri-.cs! Make them bouncc back or vrap around the scrccn! 

They appear above, below or at the stme level as other characters. Malachy Devlin. 

1 1 X 1 R j t i S P O N S E F R A M E : T im 1 A Q S O F I W A R E FILE: Ten pages 

I T " / Hartnell tries to help you. I H 1 3 of software for most micros. 

64 ̶ page 80. 1 C ( 5 C O M P E T I T I O N R E S U L T S : 1 Q T 

I D D w h o won the CPC-464? I 9 d < 

C O M P E T I T I O N R E S U L T S : <1 f l 1 DATABASE : Paul bone hsts 

I computer evrnts. 

Toshiba HX-1C re/iew — page 48 

Music hardware — page- 65. 

1 ? n ™ L K J o l n i D i W 5 > u u k > u k s a l a 1 O C T E X T C O M P R E S S I O N ; 

I Lm U q u a s i - e x D e r s y s t em f o r t h e B B C . I L J j 

131 
I quasi-expert system for the BBC. I £ UA l a n Tobias squce2cs mote in. 

M I C R O D R I V E F ILE: Kathleer. Peel continues this series on applications for 

the revolutionary new Sinclair stoiage device. 

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

capacity. Harnesses the speed of machine code, providirj^ sophisticated databases. 

E X T E N D E D BAS IC F O R T H E Z X SPECTRUM: Robert Newsman gives 

the Spectrum extra commands without recourse to Interface 1. 

Frankie in Hollywood ̶ page 75. 

Los-D et-ooo t*e s>zca*zCy-z 
Ptc.f*jis «£ Locfe ><s<i ,Soi 

IT-

IstiftOwil. 

Software snort lis! 
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The computer 
system that won't 
give you any 
arguments at home 

Computer complete with 
green screen VDL (GT64) 

£349 
Computer complete with 
colou r moni tor (CTM640) 

n CPC464 
complete 

with 

monitor 
datacorder 



User 
club 

C P C 4 6 4 
MFKFIFRSHIP NUMBER 

R* GSTERED 

CXFTRV D^TC 

MKM'KTTF.RAU* SEE M!M3!:B'HI=ONDP.:ONSDS TKMSOKTT 

Optional 80 column dot matrix printer L>M1J-1. 
Offers nigh perfonvmnce computerised text processing 
foronly £199.95. 

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

Menzies RUMBELOWS A N D J T H F . R 

COMPUT-R 
STOUL-S 

Trade maik Digital Research 

AMSTRAD OHl GREAT IMA AFTER ANOTHER 
I'd like to kr.ow more about th: incredible CPC464 complete computer system. 

Please send literature right away. 

NAME 

ADDRESS 

POSTCODE 

i To: AmstradConsumer Klecfonics p!c. Brentwcod House, 1G9 King s Road,-

| Rrenlwcod, Essex CM 14 ̂ EF. Tel: Brertwood :0?/77) 228388. 

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

Either way, there's going to be 
trouble. 

The new CPC464 gets round the 
problem very neatly. 

Itcomes complete with its own colour 
monitor or greer. screen VI) U. Yet it 
costs around ha'.fthepriceof acom-
parable home micro system. 

That's no: all. As well as the monitor, 
the CPC464 inch irlesa hnilt-in cassette 
data recorder, 64K cf RAM (42 K avail-
able), 32K of ROM, typewriter style 
keyboard and a very fast exten ded 
BASIC. 

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

High resolution graphics. 
Stereo sound. 

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

That'sbecause our monitor drives 
each colour on the screen directly from 
the computer. Nothinggets in the way of 
the best possible picture. Andyou won't 
have tuning problems. 

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

64KRAM. 

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

Over42Kisavailabletousers; thanks 
to the implementation of ROM overlay 
techniques. 

Pound forpound, other micrcs simply 
can't match the CPC4G4's memoiy. 

Artisoft. 
Exciting software range. 

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

As a mem ber, von' 11 en joy immediate 
benefits like the privilege, card, Club 
binder, regular magazine, competitions 
for valuable prizes and contact with 
other Arnstrad users. 

W hether you :rea games fanatic or 
interested in serious commercial appli-
cations, you'll want to join the Club. 

CPC464 gieen screen VDIJ (CTO) 

Green screen VDU. 

Perfect for data manage me nt with 
high resolution screen, 80 column text 
display and up to 8 text windows. 

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

CPC464. 
Unlimited scope for expansion. 

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

A ra pid ly e xpa n d i n g 
range of programsis 
already available. High 
quality software that 
takesadvanta ge o f th e 
CPC464's high specification and speed-
loading capability. Which means even 
complex programs can be loaded 
quickly. 

Amstrad. Join the Club. 

We're with youall the way. That's 
why there's a built-in parallel printer 
interface. A low cost optional cisk drive 
systemincludingCP/M* and LOGO. 
A joystick port. And the virtually 
unlimited potential of the Z80 data bus 
with sideways ROM support. 

Optional d,sk 
drive DDI-1 
including interface 
CP/M'and LOGO £199.95 
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No ir.ore tumbling with the game c o n t r o l r . o w you can 
have joystick control on the ZX Spectrum'^rhe Kempston 
joystick interlace allows all joysticks in the Kempston range 
(and others that are Atari compatible) to be used with the 
Spectrum. Simply plugs into the edge connector. 
No modifications necessary. ONLY £11.50 

Compatible with 7.X Interface 1 the Pro-Interface has three 
9-way D Sockets. Two of the sockels allow compatibility 
with Siticlair'Psion software whilst the third offers the dual 
facility of both Kempston joystick software and cursor key 
software. The Pro-Inteiface also features a cartridge slot fcr 
ROM based software. ONLY £19.95 

Muximuiii uicude quality leatures at a reasonable price. 
Features : Top fire button lor one handed thumb control 
. Trigger button for one hended index fingercontrol • Bcse 
lire bar tor left or light handed control fJ 8-way arcade 
quality lea! switches f." Rubber return action. J 1.5 metre cable 
Commodore and Atari compatible. Sep joystick interface 
for Spectrum compatibility. ONLY £12.75 

At last an RS 232 interlace for the ZX Spectrum allowing 
connection to any printer which follows the RS 232 protocol, 
^fhe interlace has its own EPROM allowing the use of 
keywords LLI5T. LPRIN1 ar.d COPY. We recommend :he 
Bro'her EP44 Printer lor use w.th 1his interlace. 
Interlace complete with cable end connector ONLY £45.00 

Pttpsggo 

The ultimate joystick for the home computer. Features: 
(1 Ergonomic design and nylon covered steel shalt • 8-way 
arcade quality leal switches • Dual lire buttons for left or 
right handed play (I Rubber return action for smoothness 

; 1.5 met re cable. 
Commodore and Atari compatible. See joystick interlace 
for Spectrum compatibility. ONLY £13.50 

The Kempston Centronics interlace will allow you to utilise a 
vast range oi printers with an industry standard Centronics 
input port on the ZX Spectrum. Interface E has all operating 
commands held in an EPROM. so plug in and its ready 1o 
use. ONLY £49.99 Interface S offering similar lectures as 
above bu: software routines are provided separately to 
initialise the interlace before use. ONLY £35.00 

MICRO ELECTRONICS LTD 
Full details on all our products are available cn request. 
*53nrpli>aso. Most products ere available from WH Smith. Boots. 
Spectiun Computer Centres, jocd computer shops oi diiect. 
A'.l puces include VAT and P 6c P ?lease allow 21 daysloi delivery 

Eerrpston Micro Electronics Ltd. Singer Way. 
Woburn Road Industrial Estate. Kempslon. Bedford MK42 7AF 
7el (0234) 856*33 Telex: 826078 KEMPM1G 

Trade Enqjiries Welcome I ' Iffii"-' . 



DON'T MISS THE 

•4tb>) 
If you ' re really interested in the wo r l d o f 

micro-computers there's only one place t o be i r September. 
The most popular m i c r o compu te r show in t h e wor ld . 
The 7th Personal Computer Wor l d Show at O l /mp i a 2 

f r om September 20th t o t h e 23rd. 
M ing le w i t h t he ciarTts o f t n e micro wo r l d . Find c u t 

what 's n ew and up and coming your way. We th ink you' l l 
p ro f i t f r om t h e experience. 

So if v o t w a n t t o be n t he know , you k n ow whe re t o be 
n Septerrbe-. 

Septerrber19ti - Trade/Press davonlv. 

The greatest micro 
show on earth. 

TIMES: 10 am -7 pm "Thursday-Saturday. 1 0 am - 5 pm Sunday. FEATURES INCLUDE: Business Advisory Centre. 
The Leading Edge - t h e latest innovat ions. BBC Radio Live. Top 20 Games sponsored by Webrters. Ama teu r Computer 
Club. Top 2C Computer Boo<s. ADMISSION: £3 .50p.p . Business T i c k e t - o n oroduct ion c f bjsiness card £3.00 p.p. 
Group t i c k e t -m i n im um 10 people £2.5C p.p. Children under 12 £1.50 p.p. Advance tickets available f r om : P.C.W.Show 
Ticket Off ice, 11 Manchester 'Square, London W 1M 5AB .Teephone ; 01-486 1551 (cheques payable lo Mor iLbui ld Lid). 
Access and Bardaycard payments we lcome. 

YOUR COMPUTER. SEPTEMBER 1984 '-9 



CAMEL PRODUCTS 

Cmtt/ip AtewWrcwr ltd (he W,\v W batrtfr C841)Y 

EPROM PROGRAMMER 
A T L A S T ! for the Spectrum user. Pui yotr ptograms, utilities 
Assembles i u o F-PRO.Vs fcr injtani load 1'r.iiti lie unique RO.V-SP. 

K O M - s r lorbpctrirum 
Ingenious unit for Specimm, with 2>:2S nin sockets and a Re>et button 

allow.s up to 16K of Basic or \ ' / C program to R l N or L O A D 
inufnn ly IVom F P R O M S Cabled connector a i d full «xiotidcr card. 
NOTE: Does rot disable Sinclair ROM. 129.<"5 

PROMER-SP for Spectrum 
A Ixatld new Spectrum programmer for 11 (V-/1 ?.X » r n insert icn 

force socket &. software on tape. £29.95 
PROMER 81.S for Spectrum 
The very popular IROMER-b' l for the 7.XS1 has hom nrlnph-il to 

thj Spectrum, mid the price kept low. £22.95 
ROM-81 forZXSl 
?rovides two 2* pin sockets fcr un to 8K of P.P<OM nemcr> in 

th? 8- I6K area. Can use 2516/32 or 2716/32 f 14.95 

PROMER-81 forZXtl 
At asi! A low cost reliable programmer for 2516 32. 2716/.:2 

b i ' K O M S . Requires. 4 x vv.\ baiicrics £I9.«5 
D I I O B I 1 UV E R A S E R 
Compact. Mains powered. Safe. FulK eased. Up to 3 L P ROMS £18.'.-5 
D1 IOBI2 With automatic tin er £22.45 
PR1NT-SP NEW for Spcetnim 
Centronics .nterfacc with standard Centronics cable. Plus f r » 

introductory offer, S P W R I T E text processor. £31.25 
NIKE NEW for Spcctrim/7.X81/ATMOS 
Simple to use, rechari;cahk: nickel-;admiujn back-up power supp.y urit 

providing OVE3 30 minutes extra L I F E i.i th< event ot ma II.N l iiluis. 

B L O P R O M - S P • M M H 

A uniquely sophisticated 
E P R O M P R O G R A M M E R I H h E H P B B 
In use ol various labs incl. Sinclair ^ ^ ^ ^ ^ v ] 

Eprcm programmer for the 251b. ^ r®®^^ 
2716/ 5 2/32A/64/64A/123 /128-
A , yes even the 64A/I28A from SAW HO Jwinu 
Intel. Check, 3.ea<l, Program 
Verify all or part of Epron. 

"So immensely user friendly you'll 
hardly need the manual. Dcsignrd 
for the beeim er bin includes a 
single key entry route for t ie 
p r o f e s s i o n a l . S u p p l i e d as 
firmware, :he m/c driver routine 
alone is worth more than the price wicoauvMAJir 
of BLOPROM-SP. No personality 0 " 

ICaidc, oi otlujr addition:;, just u Spcctnim. Several inbuilt safety fcamrc:. 
; On-board Vpp generation. 28p:n Z IF socket. Cabled connector ani 

cxt:ndcr phlg, ABS case. £K9.95 
BI.OPRDM.8t £ 7 0 . 0 5 
As above but for ZX81. Programs 2516, 27I6/32/32A/<4 & 27128. 
INTRODUCING MULTEPRO M £ T B A 
The liost eccnomical, sophisticated gang ;opier ill the world. Rased on 

BLOPROM. 
CRAMIC-81 
IfiK CMOS RAM with lithium battery to CO-exist in same memory area as 

orrinary RAM. £79.95 
MF.MIC-81 
4K CMOS R A M witk lithium battery Easy SAVEing, 10yr storage and 

ins:ant retrieval of programs. £29.95 
1>REAM-81 
64K Rampack w i n link options to disable 0-8- 16K. Plus HP ROM iocket fcr 

2716. 2732/276* ane 27128. In an ABS case with ar L E D indicator. £59.95 

N̂KI "i* to miii Mm mop 
CB-CI IWI rtr.ui;a[<M 

z w»n ro«tnTS«tww xro 
MM 

v. uart m »rx CAT. "Cw 
RTFTF'LK"'(I'IIUC/IAU MSAVR UKtUI 

orpc«iT H-DHMM:' 

HI N T E R ' M O N I T O R A C C E S S O R IKS 

MSB Monitor Stand for BBC. I"" 
12" \ 3.75". 

P&l' D.50 £19.! 
PSS Standard >rin:er stands fi 

OK I . Epson cic. 1 5 " x l 2 " x 4 . 5 
P -l P £3.50 £16.' 

MX 100 etc. POT Primer Output I'rav for 
I I " fatilold paper P&P £3.50 

£22.95 £16.95 

L'K. VAT extra. No VATo,t export, IMP UK. Free. 
Europe -5""u overseas h tOn.n l l .X»l»/4CML 

SPEQAL OFFER for CBM64 

fa&paUis f o r V i c 2 0 a n d C B M 6 4 

• M A C H 3 

' EPPOM CARD 
!l 2M4KSPFOMiocke1.:. 

Artdnr.wir.arR rh-inQaihtc* 

, 8Q-COLUMN/GRAFICCARD 
Digital clock 

Hixposslblllty DI 80-column scretn wi:h Hires 
CBM64-screen (also in colour) 

Crafic pictures; can be switched to b.̂ cK̂ i cnniU 

Upper line can bo lock<d(fcr commenla etc.) 

Adjustable line spicinr tor jreater carily on text scrcena 

FREE ADDED!: SOPHISTICATEDWORDPROCOSSOR 
VLTH EXTENDED MANUAL 

* Warring: Beware o/ 
(interior) mixtions 
nf 7FRO-irndiirtn| 

EXPANSION 
UNIT 

wth 2 sJolc" 

40/80 COLUMN CARD H L / F 
in VJU VIC M ink a prc<ĉ-.<raJ ccmputir̂ S • Tuui 

•10 v J3 iOtoT.is iriisaU tl 22. -cry sltifp aid-
fc!a6i9{ii;tuie.Tr>Mtout .vltwi.-.cb jg.ti'-nl 

^ ^ ^ ^ ^ ^ ^ ^ ^ ^ « ALL PRICESEX:LUDE VAT. SHIPPING CCSTS £ 1.50 
! I J i w J B h * SUPPLIER TO SCHOOLS, UNIVERSITIES AND 
• B ^ ^ H I m I • GOVERNMENT DEPARTMENTS. 

J ^ R • I I <WC HÂO GCOD DOCUMENTATION OF ALL OUR 
; C I ' , ¦ !_J' I PRODUCTS, TREE OLEHA GE. 
^ H H W I V R • ALL EQUK>MONT CAN BE TRIED OUT WITHOUT 
^ , - , I I A - ODLLOATLON: IT RETURNED UNDAMAAED WIT.IIN 
B H R T H N I L \ 10 DAYS, YOU ONLY PAY POSTAGE AND PACK NG 

149 KINGSTREET • GT.YARMOUTH NR30 2PA + TEL:(0493)-2023 
(NASH HOUCQ 

MICRO WORKSHOP 
MICRO COMPUTER 

SPECIALISTS 

THE 

(Spectrum Group Member) 

Software and hardware over the counter for 

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

Mernotzch, Amstrad. ctc. 

" COMFU'l HKS * RAMPACKS 

* JOYSTICKS x BOCKS 
x KEYBOARDS x DISCS 

* T A P E S * L I G H T P E N S 
x COMPONENTS * 

Business/Sericus Programs available 

Located directly opposite Epsom Main Line 

Station. Visit us or ring for friendly service. See 

and iiy before you buy. 

Overseas/Export orders welcotnc 

12 STATION APPROACH 
EPSOM, SURREY. 

EPSOM 21533 

8 YOUR COMPUTER, SEPTEIVBEF 1984 



LOOKING FOR A HOME COMPUTER? R 
A L L R O A D S L E A D T O ® 
MICRO POWER 

MEMOTECH MTX500 

tl® rw^i 
An excel lent choice for bo th the 
beginner and th© Spect rum owner 
v/ ishing to upgrade. 
Features: 32 K, Z80A processor 
SN76439A sound chip (the same as 
in the BBC Micro), 256 x 192 graphics 
resolut ion, 16 colours, 32 spri tes 
(easily programmed moveable objects t o make games 
wr i t i ng easier), t w o Atar i - type joyst ick ports, compos i te 
v ideo s o c ke t number pad. Sophist icated uti l i t ies to aid 
programming include built- in Assembler /Disassembler 
and moni tor . 
Comple te w i t h 5 cassettes including Draughts, Toado and 
a Head Cleaner. 

MEMOTECH MTX512 
This computer has 
the same speci f ica: ion as the 
MTX500 , but has 64K RAM 
(Random Access Memory) . 

COMMODORE 64 
QESCOMPATIBLE 
CASSETTE RECORDER 
Features: 64K, P/licrosoft BASIC, 
16 colours, 8 mul t i co loured sprites, 
sound synthesiser (producing the bes: 
sound on any micro), 320 x 200 graphics 
resolut ion, four lunct ion keys, t w o Atar i - type joyst ick 
ports, cartr idge slot, para lei printer interface. 

CASSETTE RECORDERS 
(All Recordsrs have an integral index counter. 
Acorn Recorder ( including leads) 
Mo rwoo d Recorder ( inc luding leads) 
Sanyo DR101 Recorder 
Leads for 3bove 
MAIL ORDER ADDRESS: 
DEP̃. YCO 
MICRO POWER LTD. 
SHEEPS3AR HOUSE 
SHEEPSSAR STREET SOUTH 
LEEDS LS7 I AD 
Tel: (3532) 434C06 
SHOWROOM ADDRESS: 
M ICRO POWEF LTD. 

NORTH ST FEE -

IFFDS IS7 ?A£ 

BBC MODEL B PLUS 
CASSETTE RECORDER 
AND 5 MICRO POWER 
OR SELECTED ACORNSOFT TAPES 
Features: 32K , BBC BASIC (the fastest on any home 
compute-). 8 display modes, 16 colours, 640 x 256 high 
resolut ion graphics, 3 voice sound plus noise channel, 
HS423 and Centronics printer interfaces, joysticK po r t 
bui l t - in Assembler, 10 user definable func t ion keys. 
Complete w i t h a 16 program cassette anc 512 page 
User Guide. 

ACORN ELECTRON PLUS 
CASSETTE RECORDER 
Of7 5 MICRO POWER 
TAPES 
The scaled d own version c f the BBC M i c r o ^ / 7 / \ A 
Features: BBC BASIC, 32K, 7 display nodes v \ 
( including 80 co lumn tex t mode and x 256 graphics 
resolution), 16 coiours, 9 cctave sound plus noise 
channel, bui l t - in Assembler. Complete w i th an 
Introcuctory Cassette containing 15 programs, a User 
Guide, and a book: "Star t Programming on the Electron". 

SANYO GREEN SCREEN 
MONITOR DM2112 £74.95 
PRICES CORRECT AT TIME OF GOING TO PRESS. ALL 
PRICES INCLUSIVE OF VAT. HIRE PURCHASE AVAILABLE. 
PLEASE CONTACT JS FOR 
RJ NIL ICR DETAILS. CARRIAGE 
FREE FOR EBC 



1C YOUR COMPUTER. SEPTEV1BER 198^ 



Bug-Byte Ltd Mulberry house, Canrrng 

/ / i f r o d u c i n g , l o t - t h e t / r s t m e on-screen, 

t h e e w ' / a n d w w M e s o m e 

fiAPscAUfONmetmjB, t h e < v 

u t t i m a t e a r c / i - e n e m y w h o t e a t i / f e ^ 

i n t h i s , e x t r a o r d i n a r y , M y \ 

a n i m a t e d c a r t o o n a d v e n t u r e \ 

f o r t h e S p e c t r u m . , , \ 

/ n y o u r , h i g h n o w 

j o y sticks. ^ ̶ 



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

it's worth £199. 
NlostBritish children have one thing in common the Electron is such an exceptional machine 

with the new Electron microcomputer: they speak at the price. 

price range to 

the same language. 

You see, the Electron is the first 

micro remotely in thi 

use BBC Basic, the computer m m 

language thatis ra pidly becoming 

the standard in British schools. 

But that's not all.Most 

children will feel at home with 

the Electron as soon as thev lav 
. * ^ 

hands on it. 
This is because it has 

developed out of the Micro that 
has been chosen by over 80% of 
schools participating in the 
Government's current Micros In 
Schools project. IT has a similar 
keyboard and has most of t he 
functions of this much acclaimed 
(but natural I v, more expensive) machine. 

So now children will be able to continue their 
computer studies at home. They'l l be able to use the 
same educational programs they use at school. And, 
il asked nicely, they'll be able to help willing adults 
take their first steps into computing. 

All this for only £199. 

A micro technologv break-through. 
And now a few 

rea sons for adults why mcijU vovve mastered monsters, 
LIE COULD MOVE <3W TO MONEV 

iVMMAOEUEWT 

The Electron is neat and compact. Yet it 
^ is last and powerful. (Full details, 

for t he technically minded, 
' are in the box opposite.) 

It produces high 
quality sound using its 
own internal speaker. 

And it offers a 
of facilities many larger 
more expensive 
just cannot match. 

For example the Electrons 
colour graphics have the highest 
resolution of any home computer. 

This is because the chip that 
controls the graphics, specially 
designed by Acorn, is one of the 

nost.advanced of its ki nd. As a result, 
the Electron delivers twice as many characters across 
the screen as its closest competitor. 

1 ]uilt to last and to grow. 
The Electron has been designed and built to be 

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

Particular care has been paid to the keyboard. 
It is electric typewriter style:robustly constructed 
with a good, solid 4feel! It has a space bar,and single 

entry keys for kev commanasT 

In other words it's comfortable and 
easy to use, avoiding the need for the 

manual gymnastics sometimes associated with 

calculator style keyboards. 
m * 

And it will grow with you via expansion 
modules, that Acorn are developing, to take peri-
pheral additions such as printers and disc drives. 
So as your knowledge, interest and ambitions: 
develop, the Electron can develop with you. 

Additionally to give yon all the support 
you 11 need to generate your own applications 
software, we've established a phone-in service 
attended by specialists to give advice,encourage-
ment and practical help. 

Argentic teacher. 
The Electron plugs straight into virtually 

any TV set and cassette player so you will be 



ready to go as soon as YOU get it home. Money Management'' through "Starship Command" 
ll comes nol only with a comprehensive user to "Creative Graphics" (whieL incidentally, includes 

guide,which describes the machine and its functions, some spectacular three-dimensional rotating shapes), 
hut also with a book that takes you step by step Naturally, with its strong educational links, 
through the basic principi es 1 educational software will be extremely 

EXPECTS LIKE WHAT MICRO?' 
AMP ME RATE THE ELECTRON 
HIGHER THAW AAJ1/ Of THE 

COMPETITION. 

,of programming. 

A free taste 
of its versatility. 

You will also rcccivc 
an ''Introductory" cassette which 

\x\W put the Flectron through 
its paces showing vou a 

little of what it can do 
with its 64k of memory 
(32k ROM, 32k RAM). 

The cassette will 
give you a taste of 

"those exceptional 
colour'graphics we incit-

ed earlier; of itsabiliiv . ' J 

to play and notate music.and 
^howyou how it might help in 

tome accounting. It will challenge you 
to a few games and will if you ask it, do your whole 
family's biorhvthms in a matter ol seconds. 

Yon will in short,through the 15 separate 
programs it contains, get a glimpse of the Electron's 
potential. But only a glimpse, for that potential is as 
limitless as your own interest and imagination. 

A widening range oI software. 
To help you realise some oi l hat potential, 

Elect ron software already ranges from "'Personal 

important for the Electron and even now 0 and 
A Level revision papers are being processed for 
Electron users. 

I low to get your uectron. 
The Acorn Flectron can be found at local 

Acorn dealers and major high street stores. However, 
il you would like to order one with your credit card. 

• • J 

or il you would like the address of your nearest 

supplier, just phone 01-200 0200. 

Icchnical S >ee lications 

Hardware. 

2M Hz6502. 

32K ROM 32K RAM (64 K total)._ 

High resolution graphics 640 x 256 max. 

Seven display moles. 

8 colours and 8 l.uahingcolours. 

1200 baud CUTS tape interface with motor control. 

Expansion bus for add-:>n interface modules. 

Internal loudspeaker. 

PAL LHFoutpul to colour or black and white domestic TV. 

KGB output, tor colour monitor. 

56 key full travel QVtKHTY keyboard with spacebar. 

.Software. 

BBC BASIC. 

Intensions include intergcr. floating point and string variables, multi dimen-

sional arrays: IF. . .THEN.. . \ i l R E P E A T . . .UNTIL procedures with 

local variables. 

Operating system uJowe ploLdruv and fill commands. 

Event timing. 

Built-in assembler. 

6502 assembly language can he mixed with BASIC. 

The Acorn B Electron. 



MK&>ul «>/. ' T7> 

Available now from most retail outlets 
COMMODORE 64 - SPECTR 
Avai lab le soon 

ORIC - BBC - AMSTRAD 

From L / U I v l L L 
(Technical Support from \Xfestland Helicopters) 
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And with nis help you may jus: escape from the 
3-D horrors of the 1,000-chamber maze. DRAGON 
CAVzS is one of over 130 cifferent tities in the f-ee 
colour catalogue tor Shan's MZ 700 series computer. 

Software for the MZ70C series ranges from :he 



p.: 
fill 

K 

Don't worry. He's on your side. 

i1 

h gh-skill dog-fighting of FIGHTER COMMAND tc 
the frightening fun of NIGHTMARE PARK. And 
p"ic3s start as low as £3.95. 
Cut the coupon and get the horrors. 
Before they get you. 

n Sharp Electronics (UK) Ltd., H o n e Computer Division, 
Sharp HOLSO, Thorp Road, Newton Heatn, 
Manchester M10 9BE.Teepione: 061-205 2333 
Plc-asc send me the f-Rbb Software cataogue for the 
SHARP M7 700 series computer. 

Name 

1 

Address 

L 

The world of 

where great ideas cometo life 



Where do100,000 DP Managers 
obtain their computer supplies ? 

- From Inmac 
Better solutions for 
professionals-raster! 

Tl itjsw t i i ys IIifcs-e ai1e duiens 0 
companies o f e r hg to supply yoi r ccmputer 
needs. They come - and they g) . 

Yet more and more computer 
professionals, are t un i ng to InmcC tcr all their 
requ rerrents. 

You don't nc-nri a computer to wcrk cut why. 
Inrrac sre themselves truly professional in 

cvery asoect of their business They dor t 
quote silly prices on loss-lea'Jers ̶ and make 
it up elsewhere. They provide competitive 
prices anc tcp-qjality ser.'ice across the 
board. 

Anc everything carried must Ps quality. 
InnicC lo jk after you' bortom line ̶ help you 
provde a mere cost effective computer service 
overall. 

Inmac carries many products tor leadirg 
name equipmen: like Centrcnics, DEC, Data 
General. Diablo. Hewlett Packard. I 3 M . NEC. 
Qume. Systime and Texas Instruments. 

In acdition you get: 

* 3 0 d a v risk-free trial. 

* 12 months' minimum replacement 

guarantee on mos: products. 

* Next day delivery and same day in the 

London area. 

Protect it! 

PRODUCTOF 
THE MONTH 

Your 5 star 
DEC 

cartridge service 
t 

3 YEAR GUARANTEE 
3C day risk free trial F'e8 Advisory Serves 

Next day delivery Otigiial DEC qidlily 

We also supply most ether maior 
mani tact j rers disk cartridges. .Just call 

us to check your -equipments. 

YDUF :omputer system is vita ̶ 
f.nd vulnerable, nmac supply a whoe range of 
safety and security devices from special !ire 
pxtmrjuisners to clever security lock?. 

0928567551 or 017409540 
INMAC (UK) LIMITED INMAC (UK) LIMITED 
Dept 822 . Davy Read. Dspt 822. 16 SIverRoad, 
AstT00r Londen W12 7SC 
Runcorn Cheshre. United Kingdom. 
WA71Pz Unitec Kingdom. Telex: 924313 
telex: b<9819 

to professional 
computer users. 

PRINT 
PERFECT 
Whatever the make, 
whatever the type of 
ptinle' oi .yptv/riiei. 
Inmac have the right 
ribbor for vourneeds. 
Precision manufact-
ured. withhign 
yield and quality 
results. Print 
wheels? Ours are 
compatible wilh D able. 
Qumc Olivetti etc. 

T SWITCHES 
Ycu won't find a larger range than Inmac ̶  
we supply everything from a simple two device 
switch up to the super soohis'icated 
Auto-TSwitch which " speaks " tc 
you and cues you 
automatically. 

CABLES AND CONNECTORS 
Just tell us what connections y)uneed:o nuke -
w3 wi l supply your r e t i r emen ts from stock today. 
We Cc-ri also c js tom b j l l dcabes to yo j r speci'i-
Cction in cnly 5 days Inmac prices can save you 
up to 20% and still give you 
next cay 
delivery, ro 
minimum orcer 
arc a 3 year rsk- : ree 
guarantee. 

The products described or this page are 
jus: a t ny selection frcm the total Inmac 
range. If you sue what yoi need here ̶ 
phone us now and we' l l deliver it 
tomorrow cr sconer. Just phone us a rd 
talk to our tree advisory service - we' l l 
do Dur oesi to neb meet your needs. 

Name 

Title _ 

Company. 

Address-

Telephone .No.. 
Postcode 

My compuler system is 

INMAC (UK) LIMITED [822 

18 YOUR COMPUTER, SE^TF.VIBFR 1984 



Mow you can play or.e of the most challenging arcade games V v-VFlSPl! U j f 'Lni U 
on your Commodore 64 home computer. Z AXXCM'sincredible ' v 1 1 ̶ ^ y 
3-D graphics, diagonally scrolling screen and supersound are Ait .d jkr 
reproduced in great detail. Everything you bve about the 
arcade game is here - and m j cn mere. ZAXXON is now more v p » 
difficult than ever befcre! So hanci onto youi joystick and keep M 
firing. Then prcctice. You nay eventually encounter.the deadly v i f ^ g i t § 
7AXXOM himself. i J F l U j L U U 

THE ULTIMATE IN AMERICAN SOFTWARE FOR YCXI ON U.S. GOLD 
U.S. Gold is stocked by all leading computer stores including: 

H I WMIVMM WHSMITH WILDINGS woounorth 

Cl.S.Oc.fdtid.. Unit 24.Tipton T-cxAtvc Ester. B««;, 1 ttoi.V/cstMkfcnds CV4SAW Telephone: 02, 0?.O7b9l TW«!3372R?. 

DISK 



MODEM. 

British Telecom Approved / f M ^ ^ | L ^ ^ 

Protek Comput ing L td , 1A Young Square, 
Brucefleld Industr ia l Park, L iv ingston, West Lothian. OSOG 415353. 

f Interface Packs including software 
<±re available fo r the fo l lowing 

computers:̶ 
• ZX Specirum 48K £24.95 

• BBC Modsl'B'Micro £14.95 
• CBM 64 £14.95 

• Oric Atmoc 48K £24 95 lava lablc September) 

• Electron £24.95 (available September) 

Features Include: 
• Two opci ating mode, 1200/'200:1200/75 
• Battery powered 
• To:all>- po-table 

• LtU Indicator 

• Compatiblewichanystaidard^-— 

, RS 232 Interface C 

HIGH-SPEED 
COMPUTER TALK 

FROM PROTEK 
Inter-compucer comnur i ca i i o r is easy in anyone's language, t i anks to t i e Protek Modem. Acoustic coupling p 'ov des 
a reliabls link between t i e computer and the telephone line. There ar= no connection chargcs, t i e unit is totally 
portable. I he flexible l ink between the mouth and ear-pieces ensures a reliable connection betweer most telephones. 

=or £59.95 
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C O M M O D O R E 

Cassette 
OT (Speedload) 

ATARI 32K 
Casset te 
or Disk 

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

Because he's absolutely unique. 
Jet-Boot Jack is the space-age jet-

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

Evil creatures try to thwart his every 
move, but Jacks special bouncing powers 
send them hurtling to their deaths! 

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

•j 

With 10 different screens and 6 skill 
levels Jet-Boot Jack will stretch your 
abilities to the limit. 

Which, after all, is what vouve come 

to expect from English 
Software. 

Jet-Boot Jack and our other 
programs are available 

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

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

i - - ' v - ' v is- \i v v - ' t ' - ' ' 
Copyright 1983 English Software 

?rogra:n wriLLenby Jon Williamsand Mark Taylor. 

T H F . P O W E R O F F X C T T F . M F N T 

The E n g l i s h So f twa re C o m p a n y . Box 43, 

Manches t e r M 6 0 3AD Trade E n q u i r i e s Tel: 061-835 1358 

{ail English Software programs arc sold according to tiic English Software Terms ofTrading, copies of whicii aiv available on request). 
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— L I M I T S — 
W H A T L I M I T S ? 

NEW RELEASES, 
The latest additions :o our range 

are:-'DARKSTAR'. 
(for the 48K Spectrum). 
Bv Simon Brattel. 
'HALLS OFTHETHINGS' 
(fortheCBM64). 
By Graham Stafford. 

Just listen to what :he authors say -
Simon, "HATE IT" 
Graham, "GAME WHAT GAME" 
Rainbow Software were 
unavailable for comment... 
WHO ARE RAINBOW SOFTWARE 

ANYWAY? 

Tired of all this talk about going to the limits, 
pure addict on, minis blowiny yrauh csetc 
e:c? Well we're not surprised. Ultimately of 
course the reason you buy Design, Design 
Software is its qual ty - and no amount of 
taking will convince you of that, you just 

have to play tne games to find out. 

rplcase supply: 
, Spectrum48K.HALLS0FTHETHlNGS.[J£7.5O 
I INVASION OFTHE BODYSNATCHA'S. [I]£6.50 ¦ 
, R0MMELS REVENGE. n £ 6 . 9D , 
I THE DUNGEON MASTER. Q¦£7.50 ¦ 
. DARK STAR. d j£7 .50 , 
I Any Spectrum. ITS THE WOOLUF. • € 6 . 5 0 
I CBM 64. HALLS OF THE THINGS. n £ 8 . 5 0 , 
I ZEUS 64. 0 £ 9 . S 5 I 
• Dragon 32/64. > 
I T^ndy Colour 32K. TUBE WAY ARMY. [D£7.50 I 

I NAME I 

I 
¦ ADDRESS 

^ I enclosecheque/p.D. for P8P includec. 
¦ Overseasorders. please add £1.50 per item. 

I I 

Sslectedtitles available from:-
HMV 

WOOLWORTH 
o:he_ large department stores and all good 
majcr software retailers, alternately, send 
t i e coupon to:-

fRVSTAI COMPIITING. 2 ASHTON WAY. 
EASTHERRINGTON.SUNDERLAND SR33RX. 
TRADE ENQUIPIES WELCOME:-
TFCL: 061 2 0 S 6 6 0 3 
DESO DESIGN STHETRxDING NAMEO'CHANDREX UD. 
The name Crystal s uscJ under li jirte. 



You are l o s t i n th» forest . YOU can Hoar OMinoui r u s t l i ngs set -the 
undergrowth. 
exits lead NORTH SOUTH EAST WEST 
You can see 
HQtmns 

You are in the ships engine roon. 
You can see a warn glow to the south 
You con i.t«r ti.e r»oi be of thp snips 
onginos. 
Exits lead NORTH SOUTH Edit 
you can see 
Nothing 

kond now on the edge o f a steei! 
. I n the d is tance you can see a 
Ship . 
lead NORTH 

You are on a rocky mountain path 
t a i t J U l d *ORTtt CAOT 
You can see 
a mex capsuuE 
•»HELP 
I can ' t Kelp you here. 

ion are standing in a a i r l ock 
Fhe inner door i s locked, 
exits lead south down 
you can see 
NotKing 
I? HE LP 
l/ou n ig^t have t o break i n . 

Special Agent Sid's First 
Graphic Adventure 
Imagine you're Special Agent Sid of the SAS.The year 

is 2510 AD and you're marooned on a strange planet. 
Getting nomeis the challenge to you from Hrglish 

Software! And 'STRANDED' is the name of the 
It's Sid s aim to find his slarship and return 

home safely. But not before he's encountered V < 
and defeated all the hazards of this lonely, / / 
unfriendly planet. And with over 35 Jv8 
graphic screens, that's quite a tall order. If , / S M Q b I 

It could be a long mission — but we I( ,' A 
know you'll want to test your skills against v 

everything that 'STRANDED' car. throw • ^ • / J ^ 
at you. ^ R f o * 

Written n machine code, game ' 
progress can be saved to cassette or di.sk. \ \ 

To make things even simpler, send us ( ^ W f ^ 
the completed coupon below together with Y 
your cheque or posta I order OR use our . 

Telephone Sales Hot Line J ^ J 

""fgSg. 

(for immediate Access/V.sa service) 

COMMODORE 
Cassette £ " 7 Q C 
(Speedload) t L V D 

ATARI 32K Cassette 
or Disk C Q Q C Find us at Boots 

Laskys, Greens 
and all good 
software dealers. 

'ST.^ANDliD' written bvC. Hughe:- and D. WoodhouscV 
All EndishSoli wax* Programsaivsol<iaccording tj til.' \ 

English Sol I ware Tcrmsol Trading, copi.-s of which arc available 
>n lvqiirsi 

R. ( P F T o : The English Software Company, 
43, Manchester. M60 3AD. 

^ ^ ^ P l e a s e rush me cassette/disk of 'STRANDED' 
for Commodore 64/Atari* 

1 enclose cheque/PO* for C (post-free) or debit 

my Access/Visa Card No. r Delete as applicable 

N A M E 

ADDRESS 

THE POWER OF EXC ITEMENT 
T i e English Software Ccmpanv Box 43, 

Manchester M60 3AD Trade Enquiries T<-l • 061-83S 1 1SX 



Rebalance this sh 
The BBC Micro can now give an 

astonishing new account of itself. 

Because with Acorn softs new 16K 

ViewSheet KOYL it develops a head for 

figures which can save you a vast amount 

of ard uous brain work. 

Imagine, for instance, that you had to 

make several adjustments to a balance 

sheet 

If you made those adjustments on 

ViewSheet it would revise the balance 

automatically in a split second. 

Or imagine that you had to add 15% 

VAT to every figure on a price list contain-

ing 500 items. 

YiewSheetcan add the tax to eacl 1 a r id 

everyone of those items simultaneously. 

And once again, in virtually a second. 

As simple as pencil and paper. 

YiewSheet is a computer-based 

spreadsheet, the figure processing 

version of a word processor. 

With 255 columns i n width and 

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

largest spreadsheets on the market 

Originating the sheet is as easy as 

originatingan ordinary worksheet wi th 
o O 

pencil and paper. 

Because ViewSheet comes with an 

easy-to-follow7 reference card. 

It enables even the mostinexperienced 

users to feed all the data they need to use, 

and store on disc or cassette, into the BBC 

Micro. 

You can nominate headings and sub-

headings. A nd you can create barcharts to 

di sp lay li gures grap hically 

len windows for perfect vision. 

The sheer size of Y iewSheet makes 

it impossible for the whole sheet to be 

visible on the monitor at once. 

That's why View-Sheet has ten windows, 

enabling YOU to see up to ten different 

sections of the sheet at any one time. 

You can summon the windows onto 



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

You can cross-reference sections, or 

even reposition them on the sheet when-

ever you need to. 

And you can print them out individ-

ually, as well as all together. 

The possibilities are virtually endless. 

By creating special disc files from 

ViewSheet you can link two or more 
•r 

spreadsheets together.Thismeansyou can 

build models much bigger than the 

BBC Micro's considerable memory. 

ViewSheetis also compatible with 

A corn soft's View word-processing 

package. This enables you to 

duce reports and documents 

combine text and figures. 

In addition, you can 

ViewSheet in 

any screen 

mode, 

making the most of the BBC Micro's 

potential. .And if you use it with the 6502 

second processor, you'll have no less than 

30K of workspace in anv mode. 

For only £59.80. 

you too can have figures like this. 

The ViewSheet ROM can be fitted bv 
m> 

your BBC Micro dealer in less than three 

mi nutes. And with i ts straightforward 
n a m 1 o ' m r i A I BT r » f »H r * n 

ence card, if 11 soon have you 
mf 

juggling figu res at lightning-

speed. 

Indeed, at only £59.80, it's 

an inva 1 n able asset for anyo ne i nvolved 

in professional or personal finance, 

forecasts, formulae and 

analysis. 

YicvSheets operations and I'uuctiuusiii brief. 

The operations supported byViewShee l nre: 
add '.tion.su b t ra t i i o ' i , in u l i i p l icat ion, d iv is ion,exponen-
tat on ami 1)racketed operations. 

A n d the func t ionsguppor tcdare : ABS, ACS. ASN, 
S IN . S G V HAD, AT i \ . COS, DEC, EXP, INT, LN . 
LOG,PI ,SQR, TA V MIN , AVV.R A ( : R M X X ,CHOOSF, 
LOOKUP, COL, IK HEAD, HOW and WR ITE . 

4C0RNSSFT 
o/> Vector Marketing, Donington Estate, Wellingborough. 

Northarv.s N\8 2RL. Tel: 0933 79300. 



Challenging* 
sophisticated 
advanced, 
extra special. 
Be the world's greatest sleuth ̶ in the most advanced and challenging adventure game ever. 
For the f i rs t t ime aver, here is an adventure ganc i i wh i c i ycu can talk wi th intell igent characters, ask them questions 
and argue wi th t i e i r conclusions ̶ all in everyday English sentences. 
Work against t ime to solve the mystery as you travel about Victorian England. Villains, suspects and witnesses al l live 
out their l ives in a realist ic manner, end you can never be sure of who or whatyou wi l l f ind anywhere. You m j s t b e alert 
because nobody s above suspicion. 
In 'Sherlock', the world of the famous p' ivate detective comes vividly to life. Time passes natural ly day turns to night, 
racing towards the inescapable deadline. v ou m i s t ensure Sherlock has suff icient t i n e for sleep, money to travel on 
publ ic transport and other necessities. 4nc you can rely on Dr. Watson to help you col ate information, or gather clues. 
'Sherlock' makesthe max imun use possible of the48K S3ectrum a i d is the result of 15 months' work b) a t e an led by 
programmer Phil p Mitchell, the authorof 'The Hobbit'. "hetext and graphics of 'Sherlock'' makes h the most exci t ing 
and sophist icated a jventure game vet devsed. 
Stury the clues, question the suspects, make the deduct iors and match your wits against t i e most dastardly 
cr imina ls in history. 
Melbou-ne l l o j se makes the choice of your next computer adventure elementary. 

A real adventure) 
• Please send Tie yourfret catalogue. 

• Pleasii sfnri TIP Spectrum 4SK Sierlock Holmes <2> £14.95 

All Melbourne House cassette software is unconditionally 
guaranteed i gans t malfunction. 

1 finning my ch?que/mone} order for £ £ 
Please debit my Access Card No. Expiry Date £ - p / p i O 
Signature Total 

Name £ 

Address 

Postcode 

Order to: 
Melbourne House Pubiishsrs 
,19 Mi lion T-ading Estate 
A)ingcon, Oxon 0X14 4TD 

C3rre5pondenr.fi to: 
Ciurct" Vaii 
liirif: 
Hertfordshire HP'3 SIU 

Accessary's cai De siepionc-c 
through an our 2Miour ansafons 
(C235J83 5006. 

AI prices m:lude VAT where 
applicable, ̂ lease add 80f for 
pest ar<l puck-
Trade enquries velcofoe. 

Melbourne House <e> \ K 3 





p r c n T n r n T a g a m e c o n t r o l l e r c u s t o m i s i n g r K U 1 * INTERFACE for the ZX SPECTRUM 

FEATURES 
* Fu l ly Programmable ^ ^ ^ v 

A Compatible with AIX Spectrum software!^ 
* Hardware programrr.ed by unique 'Custom 

Cards' that simply clip into place. 

BOGWORREGIS, 

"BOGNOP REGIS 

: HARDWARE for f 

...-
LMHX>J" 
lYWM tl** ,1 V' >'•' ' R 0 

, ICMJW; DON'T SETTLE FOR LESS 
CHOOSE AGF 

Wlf"'' IWW' PROTOCOL4 
•matinn about 

send "oe no.fi • 



Put yourself in Ihe Pilot's seat of an advanced 
AGX hypersonic fighter! You'll fly in bw ove: 

aw/e inspiring scenery whose beauty might just 
be you- end. Guarding the approach to Ihe 

fortress is an endless array of computer 
ccntrolled flak batte-ies. You fire, evade, 

fi e again . . . O n you take it? Will you survive 
the F..AK? 

-
- . . • 

mmmm: 
DISK 

£14.95 

mm 

When you help onokie rescue his girlfriend 
Gara the action really starts! Cara, held captive 

by the Grodies, needs .0 be rescued now! 
It won': be easy. Snokie will face all :he natural 
perils of the crctic. including snow moulders, 

glacier rrevasses. movinc iceblocksand falling 
icicles. Also there are ice lasers anc cold reys 
installed by the Grodies. Take the challenge! 

CASSETTE £ 9 . 9 5 

DISK£12.95 

Explore the evil and mysterious mansion's 
63 rooms, and race against time to collect the 

40 treasures it hides. You'll need quick 
thinking di id diidiidlyliidl mind in tJ ii = unique 
game that blends all the excitement of arcade 

and adventure games in one challenge. 

S / \ C A S s m - £ 8 . 9 5 

O T DISK£12.95 

* * * * * * * * * * * * * * * * * * * * * * * * 
THE ULTIMATE IN AMERICAN SOFTWARE 

FOR YOU ON U.S. GOLD 
C.S. Gold is stocked oy all leading computer stores 
including: 

BOOTS W H S M I T H JOHNMENZIES WILDINGS 
DEALERS Fcr information on how to become a ( I S . Gold 
Stockist write to: CentreSoftLtd., (Jnit 24, Tipton Trading 
Estate, Bloomfield Road Tipton, West Midlands DY4 9AH 
Telephone: 021 -520 7591 . Telex: 3 3 7 2 6 8 . 
Oversees enquiries welcome. All Nmrxm Software 



S E N D S . A . E . FOR (FREE N EW S LETTER) ' T H E N A T U R E OF T H E BEAST ' 

AUOCK </* HT 

Mut.vU Carrels 

HELL GATE METAGALACTiC ABDUCTOR MATRIX 
LLAWAS 3ATTIE 

LASERZOBE GRIDRUNVER SHEE3 IN SPACE HOVER BOWER ATTACK OP THE REVENGE Of 
MUTANT CAMELS MUTANT SAMELS 

I H l • . i 

A 
\ i 
tiSitfeflHndi 

n; jd u law fia» * a us lam rem ucai u/s uxe.xsso tuiiGOi fico 'x. ai waaos tin n;a) UAHUH ran xai t»u«n reoo OMM IAJ1H3 f7K aMttiujicanm I»,IBIU2I»i mn cam iujim7 rm 
AMMUAAIAE N O M N UA2»IO DWRT UAJIOO, MOO ca.M H>?IM>» rem AR,IW LAHOB « a > ,\TAH ILMIKB C M 

ICM IU41001 AO> 

' ' - C - M VROOUVORTH A H > M I 1 II f Jchn Monies j j j j ^ 

DEALERS may order direct f rom CBS TelBSBlas 01 -960 2155 quot ing account number, LLA code number and quanti t ies Goods delivered w i th in 48 hours. 



Campbell systems for spectrum 48k 

Can YOUR Database 
Handle This? 

PROFESSIONAL FILE MANAGEMENT, DATA RETRIEVAL AND PRESENTATION n'~! 

ANY ADDRESS LISTS, INVENTORY, CUSTOMER OR PERSONNEL RECORDS... 

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

Now with IMF-PRINT and MASTERFILE version 09, 
you can format your data for a full width printer! 
Works with most popular printer interfaces. Fully variable report widths (over 100 columns) and 
lengths. Powerful numeric editing anc: column totals. Almost no reduction in space available for 
data. Many more products available. Send SAE for details! 
MASTERFILE version 09 £15.00 D .<«".t̂ ™™*** /* 

Frees in dude VA 7 out floftagt wtihin Europe. 
MF-PRINT £ 6.95 New Address: Campbell Systems 

(Dept.YC) 57 Trap's Hill. Loughton. 
F .SSCX 1G:0 ITE) England 01-508 5058 MASTERFILE with MF-PRINT £19.95 cs 

YOUR ONE STOP SOURCE OF 
COMPUTER BOOKS 

and 

SUBSCRIPTION AGENCY FOR ALL 
BRITISH AND AMERICAN 
COMPUTER MAGAZINES 

V. 

Here is you r c hance to subsc r ibe t o one or more of 
the £ 0 ead i ng magaz i nes o n 

COMPUTERS - ELECTRONICS - VIDEO 
A l so NEW Books on P r og r amm ing Languages and 
Techn i ques , G raph i cs , M i c r oe l e c t r on i c s , So f : -
wa r e Eng . , e t c . f r om all pub l i she rs . 
A l l c oun t r i e s se rved t i i o u yhuuL the wo r l d . 

Pease A/rite for catalogues: 
Computers Books and Magazines 
Haulsterm Ltd. 91 Exeter House, 

Putney Heath, London SW15, England 
Telephone 01-788 8746 

HALLA 
SKANDINAVIEN!!! 
Du som bor i Skandinavien och soker bra 

program till din hemdator. 

KONTAKTA OSS!!! 
Vi har det mesta som finns i denna tidning 
till samma laga priserscm galler i England. 
Dessutom far vi in alia nyheter sarntidigt 

som de slapps i England. 

SVENSKA MASKINKODSPROGRAM 
Ja, nu sl ipper vi aven en svensk serie 

maskinkodsprogram. 
Missa inte v&r jattesucce "SPELDORADO" 

CBS!!! Vid katalogbestallrinq v.q. medsand 5:- 3kr 
i f'imarksn for portot. 

SWESCOT 
Box 213 

121 02 Johanneshov 
Sverige 

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

YDUR CCMPJTFR. SEPTEM3ER 1 934 31 



wun isrrm 
LET AN EX-50 FIGHT FOR YOU 

j ir ic-1 owners of the world unite — you have nothing to lose 

\J but you: bugs! 

If, like myself, you bought an early Oric-1, you will be fcmiliar 

with the following scene: you've finally got Zap the exploding sevial 
attribute to load. Through the haze of colour crawl, you go 

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

gingerly floats across the screen, you eagerly hammer away at the 

spacebar, only to sae the display ping :ts way into obscurity, and 

thi alien shuttle sideways with .ts icntaclcs ever its ears. 
Before you can say 'Verify1', the move-left button has stu:k and 

the poor old 6502 has cucked under its shell like a One-Gun 

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

of complain: to Oric, consoling yourself with the thought thar at 

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

For a year, this is how my hobby wen:. But then, something 

snapped. No, not the power supply cable, my patience. Armed 

or.ly with a Form EX-50, free at any county cour, I sued Oric for 

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

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

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

Aftsr my experiences, I do not think I'll invest .n an Atrr.os. 

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

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

owners follow auit, this could prove to be very costly for Oric. 

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

bombard the public with faulty and incomplete machines. I 

wonder if Clive Sinclair .s reading this? 

Peter Braham, 
Wakefiildy 

West Yorkshire. 

ZX PANEL 

/
n the documentation of ZX 
Pnnpl in rhf July Usui?, rlie fi<inl 

sentence in paragraph 4, page 124, 
should rcac "it is moved by typing 
shifted 6" referring to moving the 
register cur>or. 

Alan Lee, 

Hertfordshire. BIPODS 
^•he ZX-81 Bipods program in the 
/ July- 1984 .ssue shows what can 
be cone on what appears to be a very 
limited machine. However there was 
one small error which caused the 
program to crish every time thai it 
was rur:: line 5 should be Rand USR 
16555 Instead of 165C-2. When this 
has beat corrected the program will 
run correctly. 

Auuihei aica lit which improve-
ment can be made is to set The high 
score to 0C00C0 instead of 003780. 
This can be done by setting the byres 
between addresses 17400 and 17-105 
to 19 decimal. I hype that you will 
con:inue to print programs lor the 
ZX-81 is they are much 
apprernfrd. 

Jonathan Casio:, 
London SWlti. 

SAVING BLOCKS 
/ J wncrs of MTX micros may be a 

Irrle perturbed by the far- thir 
they cannot save and load blocks of 
data due to the lack of Basic 
commands. This problem can be 
overcome by a short machine-code 
routine which can be easily entered 
using the resident assembler: 
LD HL, STA3T OF BLOCK 
LD DE,LENGTH OF BLOCK 
LD A,UAI A1 
LD (H FD68),A 
LD A.DATA2 
LD (.V FD67),A 

CALL «0AAE 
HET 
CATA1 - 0 TOR GAVC, 1 TOR LOAD 

OR VERIFY 
EATA2 = 0 FOR SAVE OR LOAD, 

1 FOR VERIFY 
JMuHitU, 

Leeds, 
WcH YvtP.ihhe. 

WILLY CHANGES 

/
f you did nor particularly like 
.Matthew Smith's sneaky random 

hazards feature in Jet Set Willy 
which pulverises you after a visit to 
the attic, and >ou want rn easier 
route and easier game proceed as 
follows. 

Rewinc the Jet Set Willy tape, and 

1 DRTfl 162,110, 150,30.134,4- 1 3 2 , 5 , 3 2 , 4 3 , 2 r , 162 
2 DRTR 138 ,160 ,3d ,134 .4 , 132 , 5 , 32 , 45 , 27 , 162 , 20 
3 DRTfl 160 ,31 , 134 , * , 132 ,5 , 32 , 45 , 27 , 162 ,118 .162 
4 DftTH 3 J , 134 . 4 , 132 , 5 , 32 , 4 5 , 2 7 , 9 6 , 1 6 5 , ' , 1 3 3 
!:• DRTR 6 , 1 6 5 , ? . 133 ,7 ,158 ,4 , 160,22.177. . ' ,201 
6 DRTfl 10 ,240-8 ,20 : ,12 ,240 ,4-135 ,208 ,243 ,96 ,169 
7 DflTF 32 , 145 . 4 , 145 ,G ,136 ,240 , 1 ? , 377 ,4 .281 , J 5 
3 DRTF 240 ,13-201 ,16 ,240 ,9 ,169 ,10 ,145 ,4 ,153 ,11 
9 DRTF 145,6,36,169,32. . 145 ,4 ,160 ,22/169 , 1?, 145 
1(3 PRTR 4, 56, e,e, 32, 80, 25,32, 144,26,96.0 
11 DflTp 0 , P , 0 , 0 , 0 , 0 , 0 , 0 . 162..0, 160.30 
12 DRTfl 134,2, 132,3 ,32 , 141!, 27, 230.3,32,-145,27 
13 DRTR 96,163,255,177,2,201,11,240,8,201, 13,240 
14 DRlfl 17 ,135 ,203 ,243 ,96 ,169 ,13 ,145 ,2-136 ,169 ,12 
15 ?flTR 145 , 2 , 200 , 76 , 15 ? , 27 , 165 , 11 , 145 . 2 , 136 , 16? 
16 DR7R 10,145,2,200,76.1?7,27,0,0,6,0.0 
17 DRTR 162 ,6 .254 ,112 ,28 ,202 208 ,250 ,162 ,0 ,160 ,30 
18 DflTR 13 ' , 0 , 132 , 1 , 22 , 215 , 27 , 23 0 1 ,32 ,219 ,27 
19 DRTR 96,234,234.160,251, 177,0,201, 15,240.8,281 
20 DflTR 16,24-1?, 11,136,208,243.-96, 169, 16, 145.0,76 
21 DflTR 231 , 27 , 169 , 15 , 145 , 0 , 76 , 231 , 27 , 96 , 96 .0 
22 DRTR 9 6 , 0 , 0 , 0 , 8 
90 PRINT":****JET MRS PART 3**** " 
S5 PRINT" WFLERSE WRIT " 
100 F0Rfla69l2TO716® :PERDN •T=T4-r-' J FM~0THENS«S+1 
110 POKER,N:NEXT 
120 IFTO23502THENDRINT 'DFTR ERROR" :END 
1.3Pt TFS-T27THENPR JNT"2ER0 MISSING EPFOR 1 : END 
135 IFS>27THENPPINT"Tl?n MRNV ZERO?- ERROR" : END 
140 PRINT"HWDW LORD THE NEXT FfiRT" 

enter: 
MERGE"" 

Press plav on the cassette recorder 
Once the firsr parr of tie prograrr. 
has loaded, stop the cassette and 
enter-

CLEAR 32767 
LOft.D '"CODE 

Star, the crsscitc. After the main 

part of .he program has loaded, 
enter: 

=>OKE e0231.0 
30KE 42183.11 
30KE 59901.82 

POKE 56876.4 
If you would like to save the new 

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

SAVE "JETSET 'LINE '0 
SAVE "JSW'CODE 32768.32768 
If net, to play the new version, 

enter: 

GO TO 40 
Remember when saving to change 

recorder leads. 

Software Projects, 

Walton, 

Liverpool. 

QUELLING THE QL BASHERS 
point overlooked by Kathleen Peel, and QL reviewers in 

(/general , is that QL machine code runs some two to thre^ 

times faster than ZX Spectrum and other eight-bit CPU codes. 

Benchmark comparisons be^veen one plodding Basic and another 

are £S meaningless as compsring cars by thei: performance in first 

gear. Who needs to know? I f you a;e talking speed, you ate talking 

raachin-2 code, Forth or Pascal. 

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

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

connector and interface layouts, interrupts, and documentation? 

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

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

direct proportion to the complexity and versatility of the product. 

A near perfect computer would take so long to produce it would 

be obsolete before it hit the streets. 

Wc now seen: to be entering a new phase of computer 

journalism where computers are iudged manly o:i their frtebie 

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

programs". I f Psion really has fallen down on the job, some ether 

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

superior and inexpensive p.oduct. 

The Psion software should be seen for wh?t it is, a plastic toy in 

the cornflake packet. Also, I cannot understand this fuss is about 

multi-tasking. You can do it on a ZX-81 If you run several 

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

tic your brain in knots, and there wculd be no excuse to go and 

make a cup of tea, and have a good think. Muk>masochism I call 

it! 

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

potential for software authors afforded by 125K plus, 16 bits, and 

usei-friendly 08000 eude. Lei's face ii, wiiluut Sinclair, many of 

us would be on the dole anyway, so why knock it' 

Doug Boiler, 
London N5. 
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JET SET ERROR 
Ail y letter in the June edition about 

I the Spcctrurr program Jet Set 
Willy contains a mistake. Line 25 
should be at line 36. Also the letter 
implied thai the Pokes at line 25 
would get round the code-checking 
problem altogether. This is noi 
true. 

The Pokes will reduce :he number 
of squires that the program chooses 
from 180 to 2. The two squares that 
the program will chor>se are B2 and 
C2. So all the user has to do is write 
down the cocc for the two squares 
and then he will not need th; card. 

Mark Sanderson, 
St Andrews, 

Fife. 

ROM PEEKER 
T o me; half the pteiis-.irc iif 
I owning a computer is pottering 
abcut, Pee<ing into the ROM. I was 
much sadcened on discovering that 
my latest pride and joy, and brand-
new Amst/ad CPC-464, was better 
piuuxied thai Colditz. Try as I 
might, I could t ot Pec/: into rhe 
ROM, and note; in the manual 
suggested that you could have access 
to such well guarded secrets as the 
operating system on paying the 
ransom for the Advanced User 
Manual — no doubt another £20. 

Snrrly Mr Sugar you can take pity 
on such mere 'Heginuers" as I who 
have only owned uirec previous 
micros anc yearn ro know liow we 
might examine his mys.erious 
machine. 

Matthew Lecc/i, 
Lcf-ds, 

West Yorkshire. 

ATMOS SMASH 
/ i e r e arc some changes which 

FT allow my Orir Smas.i p/ogiam 
published in the May :ssu: to run on 
the Atmoe. 

First, type in the mach ne-code as 
normal then enter the following 
loiiunauds: 
DOKE41583,6*46* 
DOKE41647,6<32C 
DOKE<nee3,e<-32C 
DOKE41679,6<32C 
DOKE42497,6*276 
D0'<C42DG9,G*29C 

Addriomlly. make line 10 of the 
scrc-cn-gcncrating urogram read; 
1000KE634,48UUL:HUKtb3K,2ti 

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

Af Ditalop, 
Buckfcstleigh, 

Devon. 

CORRECTIONS 
In the July issiifc ill* following run 
lines were left out of liitini; I fir the 
Specuum Beanstalk program: 
1300 DA"A 64.255.192.255.64, 

63,0,0 
1500 DATA 1,3.7 1 4.28.56.112.32 

The last eight lines of lifting 3 for 
July's Vic program, Jcrraan, were 
missing. They arc r.iven above left. 

EDITORIAL 
THE OVERCOATF.D FIGURE advances into the flood-

lights. He drops a package in the middle of the 

barren strip that separates East from West and 

turns back quickly towards (he baibec wire, the 

dogs and the Kalasbnikovs. From the British side a 

representative of a leading U.K. software house 

edges forward to retrieve the pa_cel that contains 

the latest computer game written by his Warsaw 

Pact contact. 

Not a setting for a new Co.d War arcadc gtmc. 

In fac: relat.ons between British software com-

panies and Hungarian programmers are par-

ticularly warm and corcial. Many of our firms have 

been reversing trie controversy over technological 

exports to the Eastern Bloc by importing games 

software from behind the Iron Curtain. 

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

software scene which is rapidly ri:nning dry of 

original ideas, program publishers such as Virgin 

Games, K-tel, Ocean, Mirroraoft and PSS have 

looked abroad. Perhaps because Hungarian pro-

grammers hsve not been subjected to decaden: 

Western influences their gtmes writing seems 

refreshingly original if sometimes a little too 

relsxec. Chinese Juggler, Bath Time and Felix the 

Cat are some of the better-known examples of the 

Hungarians' skill. 

This desperate search for originality is ar. 

admission of failure. Behind the bankruptcies and 

bell-tightening that have made this a black summer 

for the software industry lies the fact that computer 

owners have grown tired of being sold thousands of 

variations on the same program themes. 

Piracy and the skek summer months m-cV have 

•aken the blame: the real culprit h the lack of 

genuinely new software ideas. 

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

that they are beccming increasingly critical of com-

mercial games. Arcade piogiaius were all too 

similar. 

One way out of the problem would be to make 

these p'og'ams more interactive so thai the players 

could cevise new variations of their own once the 

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

flexibility costs memory and many of the best 

games at the moment are already using the big-

selling micros' memories to the full. 

Over the last three yef.rs progress ir. software has 

been carried along or. the back of the rapid 

development of new machines. Now that hardware 

innovation at the bottom end of the market has 

slowed to a trickle and the program writers' tech-' 

niques push existing machines to their limits, 

imagination now seems to be the problem. 

So, what new hardware could help them on? 

Larger memories and cheaper storage would be a 

good place to stait but the real transformation will 

occur when the User discs behinc arcade smashes 

such as Fircfox a id Dia^en'^ Lair becomc avail-

cble to home micro users. The Japanese are already 

working on a single system which would 

incorporate laser data storage with video end 

compact audio discs. 

Unless new software ideas come along suun corn-

put ing wili become a static :'ad anc everyone knows 

that fads die. Locking the stable door and then 

shooting the horse is noi the subtlest way of 

making sure that you keep your audience captive. 

How to write for Your Computer 
We called this magazine Your Computer prcciscly bccause we welcome your 
views, tips and hints and even your criticism of machines and software in genera. 
If you would like to see your name in print, whether on a Software File program or 
a ful -blooded article, here is how to co about it. Ideally, all articles should be 
typed double-spaced nn one side only of uniform sheets of paper. If listings can 
be dumped directly from a printer ̶ you can always use a friend's or user group's 
- this minimises the risk of error. In a perfect world a cassette would 
accompany the article. That consideraoly speeds up the checking process. Not 
only do you get to air your own ciscoveriesand 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 

Stranglers search for an ear in an 
Aural Quest adventure 

T H E S T K A N G I . K K S become the sxond 

bunch of punks from 1977 to stick a 

computer game on their new album. 

After Pc:e "Spiral Scratch" Shelley's 

XI.I now Thr Srranglpts, av p ining 

an adventure ?ame tor the 48K 

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

Dave Greenfield, whose keyboards 

cn Rattus Norwcgicus reminded so 

many people of The Doors, swops a 

piano keyboard for a Qwcrty when 

he gets home and becomes a made 

keen adventure player. 

The game on Aural Quest will De-

search for pieces of :he ear with 

T O P 2 0 
Game Company Machine 
. ..Arabian Intor̂ eptor CBM 64 

Nights 
—Beachhead US Gold CRM 64 
JBIuff Foundry Spectrum 

Thunder System 
•Cuthbert in Microdesl Dragon 

the Jungle 
•Decathlon Ac-lvisioo CBM 64 
•Fooiball Addictive BBC 

Vlanagur Games 
Qrort-oss Ampm 0I3C 
• : rak Aardvark D8C 
•Hulk Adventure CBM 64 

IntCi 
national 

•Jet Set Software Spcctrurn 
Willing Projects 

•lords of Beycod Spectrum 
Mid nig hi 

UMaichpcint Psion Spectrum 
iJVtugsyc Melbourne Spoclrum 

H0.USO 
•Sabre VVulf Ultirrate Spec'.rurn 
•Squirm Master CBM 64 

Ironies 
•Sub Com- Creative Vic 20 

mander Sparks 
•tornado vortex bpee.fuu 

Low Levsl 
•rrasiman New Spoc'.rurr 

Gonwation 
DZaxxan Starzone SpOC'.rurr 

bursts of Stranglers inus.c and lyrics I program using Gilsoft's Quill — a 

providing some of the clues. Mike ! sausage machine for making instant 

Turner of S:ar Dreams wrote the j adventures. 

The search for the Enterprise 
̶ mission accomplished 

E N T E R P R I S E computers nay be in th; 

shops by l lie cad of September 

according to marketing manager 

Mike Shirley. "Unlike the others" 

says Mike "we're not making any-

silly claims." Enterprise should 

certainly know aoou: silly claims — 

in September 1933 when the 

Enterprise t'nen ca.ling itself the 

Elvan was luun.-hrd rlif company 

claimed that the first Emerprise? 

woulc be in the shops by April l')84. 

Dragon alive 
but in Spain 

D R A G O N D A T A just lost the race to 
develop urgently needed r.cw pro-
ducts before the company collapsed. 
While new machines including 
Dragons with built-in diic drives and 
OS-9 operating system were being 
demonstrated at shows in l.oiduu 
over rhe summer the Receiver was on 
his way in. Now E Spanish firm, 
Eurohard SA, already producing 
Dragon components has bought 
Dragon for a million pounds anc will 
start production in Spain this 
autumn. 

Mike Shirley says "There's no 

pruduc. tint's coins out in the last 3 2 

months which puts us in the 

shallow." 

G F . D F F HO : . I . I N C , T O N ' who featured in 
our January 1984 issue as leader of 
rhe external desigr. team for the Flan 
— sorry, Enterprise his not been 
idle as he waited for his creation ro 
finally ^o cn sale. He has designee an 
infia-ied jovsliek fui the Specuuiti 
which doe, away win the need for 
wires. The stick will be sold by 
Cheetan. 

Big in Japan isr. 7 big enough or 
Sega the roK/ooasod video 
garncs company which is now 
trying to find an importer for its 

Dreams are 
made of this 
E L E C T R I C D R E A M S is a simple tale of 

boy meets girl, boy meets computer, 

computer meets girl bu the produc-

tion company Virgin Films, "You've 

bought .he record, you've flown the 

airline, you've pirated the computer 

game liww sue ilie film" sees .1 as a 

story fit for our epoch. 

"Gone vith the Wind added 

romance ro The depression-defeated 

JO's John Wayne's pugnacious 

patriotism reflected :hc war-torn 

4-0's. Doris Day ind Sandra Dee 

movies symbolished the innocence of 

the 50's While Woodstock and Kssy 

Rider caught the oeat of the 60's, 

Star Wars and Ra:ders of the Lost 

Ark delivered the heroes aliasing in 

the real life of the 70's. An apr ft m 

for tne mid 80'sis Electric Dreams, a 

contemporary fairytale about a 

computer who falls in love." Try 

telling :hat to the average 2X-51 

owner. 

SC-3000 home computer in 
3rftafn rr,e 32 K machine nas a 
real keyboard and cartridge 
slot with a price tag of £150. 



NEWS 

More new 
ROM antics 
SINCLAIR ARE NOW SENDING R O M 

Musluiî in 

S I D E W A Y S R O M C A R I > 

refit vouchors to all lustuiueis >vho 
have received the early EFROM QLs 
with 7B; PM or AM operaung 
systems, those very early customers 
with I:B or PM versions must also 
return the software package for an 
upgrade. 

A prepaid parcel label is supplied 
and a turn rnrnri rimp nf 10 days oi 
reccpt at Camberley is promised In 
order ti> achieve the fast turn round, 
customers may no: rcccivc back llieii 

own machine bat the guarantee 
period will commence from the time 
of the KOM upgrade. A Sinclair 
spokesperson saic those customers 
who would find it difficult to be 
without rhe QL fcr a short period of 
time cculd apply for tlic ROM ser in 
lieu, each case would he frested 
sympathetically. 

The QLs will he given the JM 
ROM set which b All with what is 
described cosmetic change to tidy 
things ip. l-'or those still unaware of 
ilieJMbug sta.e, the najcr problems 
are Pi, which Causes overflows on 
some 0" and 50° trigonometric 
calculations. Solutions use Rads 
instead, and '.he RS-232 interface 
where :here appears to be a timing 
problem with many of the other less 
expensive printers which do not 
u'oik with the QL. 

The one that 
got away 
IR YOU ARE sril looking :or the 
Augus: issue of Yui.r Computer ir 
seems only fair to rell you :h;ir thorp 
wasn't one. We weren't on holiday 
bui on strike. Subscriber w 11 have 
an extra issue added en at iht end of 

the year. 

The vending machine 
a difference 

with 

THIS IS WHAT the software shop o f 

the future may look like if Program 
Express has its way. Eventually you 
could sec th:m an street corners like 
cash vending machines outside banks 
although the f.r&t unite ure being 

Pools fortune 
hunters 
HAPTL.WD SOFTWARE is kicking o i l 

the new season with a new BBC 
version of the football pools predic-
tion program which has already sold 
wpII on the ZX-81 and Spectrum. 
Unfortunately, it daes nor include a 
database of this year's fixture list so 
you have :o enter that yourself. 
11 aril and is on J1 -385 193). 

England search for fast 
bowlers spreads to Iceland 

installed inside branhces of John 
Menzies. Each unit ha; a stock of 
blank cassettes, cartridges and floppy 
discs and a telephone lin.s to a central 
computer which stores the programs. 

CRL's Magic 
Roundabout 

BOINGI said Zebedee, end we.I he-
might on finding out that Clement 
Cnambers of CRL had signed up the 
Magic Roundnbnnr ilong with 
Thunderbirds and Terrahawks. CRL 
has six full-time programmers 
including Richard Taylor who lcaml 
his trade writing articles far Your 
Computer plus a Urge number of 
[Kin-timers and freelancts. 

The programs will be available this 
autumn — first on th; Spectrum then 
on the Commodore 64. In .Magic 
Roundabout Dougall has tc build a 
house of sugar while facing raids by 
Erminrruje the cow, Mr McEnry 
art! n 1 thp other characrers. "Tims 
for bed" >aid Zebedce BOING! 

You jus: ask for the game or piece 
of buanejs software you want anc 
the shop .'issi.vant rurs off" a copy for 
you. The claimed advantage is that 
the shop can never run cut of stock. 

Cheap at 
the price 
BARGAIN'S AK :•: THIN on the ground 

this autumn but some shops have 
been selling Dragons for as little as 

lilectrom foi F.170, and B BC BE 

for £350. Ring up and lell ns if yov. 
see any cheaper prices. Officially, 
Sinclair and Atom u.c discouraging 
discounting but going foi addec 
value offers instead. 

Sinclair is offering i>6 ot tree soft-
ware with every 48K Spcctrum sole 
— and for once rhis includes some of 
the best program; around including 
Scrabble and Chequered Mag. 
Chess, Survival, MaVe a C iip anc 
Horace Goes Skiing make up the rest 
of the bundle. Acorn is offering a fret 
data recorder with five free programs 
with every BBC told. 

DESPERATE MEASURES are being 

taken in the wake of England's 5-0 
drubbing by the West Indier.. 
Pea.csoft is expeorting Tim Love's 
Cricket for the Comiv.odcre 64 and 
Dragon to Iccland in the hupe of 
encouraging the Norsemen to put 
together an Eleven which Gower and 

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

die boys would have a chance of 
beat ng. Aha you say if this is 
euppo3cd to be Iceland why arc there 
penguins running around in the 
picture? "The penguins" say 
Peafcjofc "normally confined to the 
Antarctic, had escaped from 
Rcykjavic Zoo." 
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NEW TITLES FROM >Sigma Press 
Sinclair 
User Guide 

Sinclair QL: User Guide 
by Lionel Fleetwood 
Whatever your requirements, the 
Sinclair QL Ussr Guide will help ycu 
to got the most out of your new 
purchase - or to decide i: you should 
purchase a QL. 
It showB how to produce letters, 
keep records, prepare accounts and 
draw useful giaphs. Examples are 
drawn from real life and each flection 
can be used independently. 
Throughout the book the language is 
clear and jargon-free 

0 9C5104 92 7 180pp £7.50 

Programs That Write 
Programs 

by Chris Naylor 
In this thought-provoking book Chris 

Naylor explains exactly what a 
program generator is and exactly 

what it can and cannot do. 
With :he emphasis Dn the business 

user, he examines the situations 
commonly found In any program-
ming project and shows the inter-
action between the problem to be 

solved and ll;e sjftwaxe tools avail-
able to implement any solution. 

C 9031C4 43 9 226pp £7.95 

Microcomputer 
Spcoch Synthesis 

and 
Recognition 

Microcomputer Speech 
Synthesis and 
Recognition 
by Adrian Poulton 

Computerised speech synthesis and 
its counterpart, speech recognition, 
are emarging as on© of the most 
important :echno.ogies of the raid-
1980s. This book explains the 
origins of artificial speech and 
shows you how to make your micro 
speak 1o the world and how you can 
sppak hank tn it! 

0 905104 39 C 202pp £7.95 

Practical COBOL for 
Microcomputers 

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

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

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

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

to handling all types of file. 

0 905104 60 9 180pp £6.95 

Operating Systems: 
A User Friendly Guide 
by Alan Trevennor 
A 'friendly guide that uses the 
widely-usod Digital Equipment 
Corporation's operating systems for 
its examples and spans the xange of 
large irinicnmputers, allthe way 
down to the new micros. 
After describing the major com-
ponents of all operating syslems. the 
author describes how files are 
handled, erroi handling, hardware 
feat ires and optimisation of hard-
ware and cperating systems. 

0 9C5104 66 8 I80pp £ 8 . 5 0 

V MMl 
'..v - V '.'j 

Computer Based 
Learning: Practical 
Microcomputer 
Methods 
by Graham Beech 
This is a definitive but practical book 
for all those wishing to educate, 
learn or train with the help of a 
microcomputer. To instil confidence, 
there is a comprehensive review of 
existing successful applications. 
These all use affordable micro-
^ompu:ers, and so can you! 

D 905D4 45 5 302pp £8.50 

All About Computer-
Aided Design and 

Manufacture 
by James Fellows 

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

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

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

necessary when you are 
responsible l'or installing computer 

aided design/manufacture 
equipment. 

0 905104 61 7 200pp £9.95 

The Universal 
Equation Solver 

by Noel Kanfaris and 
Patrick F. Howden 

Equation solving is an art or science 
r eeded by many categories of 
people. Thi3 book proposes, in 

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

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

presented with a series of program 
listing? foT Apple and RT!C. 

computers. 

0 9C'S 104 40 4 120pp £6.S0 

A sicri(>Je new nettled 
for microcomputers 

Tne U 'MTQC i 

e a j o t r r i 

s c l v©^ 

Nod Kartwis 

OlGMA PRESS publish a wide range of books relevant \ _ L 
uto all aspects of microcomputing. Available through > The key tO better COItiputlXig 
good bookshops and computer stores. ' 
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I could 
do 

that... 
Juno's problem drew such 
a d isappoint ing response 
tnat we decided to give 
you another chance. Do 
r o t be int imidated by the 
term Art i f is ia Irv.ell gence. 
w e are simply looking for a 
program which al lows you 
to have a conversat on w i lh 
t i e computer. What we 
have in mind is a dialogue 
alnng the lines of "who 's 
there?" ̶ "JDhn" - " go 
away, John" , but the 
wit t ier or more intel l igent 
the computer 's responses 
the better. The program 
should not be longer than 
20 singie statement l ines. 
June entries wi l l be held 
over. 

We wi l l award the £15 
prize to tha prog-am whose 
quest ions and responses 
are judged to be the most 
amusing, or apparently 
intel l igent. 

TlIU IlX-A THAT or.e day a computer 
brain may be more intelligent than 
you may seem unlikely as you 
struggle with the funny keys on vour 
Spectrum. But when the f:rsr 
.•orr.put:rs were built in the 1950s. 
mar.y programmers believed that hc> 
dream of artificial intelligence or AI 
was not only realisable, but also just 
i matter of time. 

It still is, but rather more time than 
:hey thought. Nowadays we are a 
.itclc bir more realistic in what we 
cxpcct from our bits of silicon. 

(continued on page 39) 

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

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

Artificial 
Intelligence 

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

microcomputer. You've tried the 
"Wclcamc" tipc, and perhaps typed 
in the programs n t ie manual and 
one cr two listings from Your 
Computer. Now its your turn: you've 
got a great idea and off you go, 
charging through the program using 
all those teat tricks you saw in the 
manual. 

However, if the program is any more 
than about 10 lines long, the chances 
are that it won't run first time. What 
a diaaarer, your program is daing all 

the wrong things and you can't 
understand why. 

When you look bac's at your 
program you find its got more 
tangles than a plate of spaggetti. 
Frankly the chances of untangling it 
all are so slim tha: you might just as 
we.l pull the plug and start again. 

So what is the answer? Rig.it from 
the start ycu must develop a 
disciplined approach to your 
programs. Professional software 
writers use "structurcc pro-
gramming" techn.qucs. 

They first express tlx: problem 
they must solve in rerms of 
functional blocks and then disect 
these blacks into individual 
procedures and decisions. Only after 
all this do they get down to the 
relatively easy task cf turning this 
plan into code that the computer will 
actually execute. 

Ferhips this is asking too much of , 
the anuteur, niter all, all he warns to I 

do is get a result out of his program 
as quickly as possible. He is not 
intcrcst:d in winning puiiils fur 
neatness and style. However, if a 
little of this sort of discipline is U9ed, 
you may hnd that your programs 
become easier to write, anc above all, 
easier to put right when things go 
wrong. 

Try to write some sort of flowchart 
for your program. This will allow 
you to see what the program is go.ng 
:o do next Hopefully you will be 
able to work ojr how things should 
look as you go from one part of your 
program to another. Now you come 
:o aztually writing the code. 

Since you w.ll probably be using 
Basic, at least to start with, what 
should you bok for in r- well 
structured program? Well, there 
should be a series of subro.nines, 
each corresponding to one of the 
boxes on your flowchart. This means 
that the pitcef. of your program are 
small, and ;o you should be able to 
list the whole routine on your screen 
at Uic same time. 

The rou.iue should perform a 
clearly defined function, and it 
should be possible ta tesr it in-
dependently of the main program: 
you put test values in, of the scrt you 
expect, and you make sure that when 
the subroutine has been run, the 
results :irr whar ym f»vpectcd. 

To take a simple example. Suppose 
I youi program needed to calculate the 
l area of a cirelc. fhc subroutine to Jo 

this would look something like this: 

999 REM CALCULATE AREA OF 
CIRCLE FAD US R 

1000 A =3.14159"R*R 
1010 RETURN 

Although rather trivial it 
demonstrates the principle. The sub-
routine performs one simple 
function and could easily be tested. 
You would simply type in: 
R - 3:GOSUB 1000:PRIMT A 

With a bit of luck, it should come 
back with 28.274 or thereabouts. 
Oncc that is done, you cm forget 
abou: that module. A further refine-
ment woulc be to check rhct the 
value of R was within a certain 
range. If it was no: then a suitable 
error message coulc be printed or a 
fiag set so that .he main part of the 
program knew that a mistake had 
teen marl P. 

So what should a ni o i e 
sjpksticated subroutine look like? 
Obviously, since you us us. use the 
Return statement to return to the 
part of the program the routine was 
called front, control must pass in en 
orderly fashion from the f.rst state-
ment to the last 

There should be no jumps from 
the subroutine, except :o oilier sub-
routines, arid thnv should be r.o 
loose ends when you have finished 
the routine. This means there should 
be no For Ke«t loop3 still un-
completed. In this way the sub-
routine ran be easily pul ed apart 
should anything go wrong. 

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

1C0 FOR I = 1 TO 1C0 
110 GET KPS 
120 f= KP$<>"" THEN 350 
130 NEXT I 

This is a simple reaction test 
routine. It gives the player a certain 
length of time to press a key. If the 
phyei docs then the program goes on 
to find o n which key was pressed, 
it not the program continues with the 
routine. 

However, you have iust jumped 
out of the middle of the loop. Better 
to use a Rcpeat-LTn:il structure. If 
your Ra»ic docs not have this 
command, then you will have to 
make do with the following fudge. 
99 PCM KEV PRE33ED? 

100 FOR 1 = 1 TO 100 
110 GET KPS 

- 120 IF KP$<>"" THEN I = lOO: 
KP = 1 

130 NEXT I 
140 IF KP - " THEN GCSUB 1COO: 

FEM KEYPRESS ROUTINE 
150 FETURN 
In line 120, I is £Ct to itf. limit vnluc 
and a flag is set. As I has reached 
100, :hc compu:er exits from the 
loop and, by looking at :hc value u" 
K?, now ".ests to see if a key lias been 
pressed. If it :s 1, then the computer 

[continued on page 39; 
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FULL NAME 
ADDRESS 

Win a Fabulous 
SINCLAIR QL COMPUTER! 

Swoppatape 
PO BOX 18 • HESWALL • WIRRAL • MERSEYSIDE • L601YN 

TIRED OF YOUR OLD TAPES? 
NEW G A M E S TOO EXPENSIVE? 

JOIN THE FASTEST GROWING SWOP CLUB 
AND YOU COULD WIN ONE OF EIGHT GREAT PRIZES! 

1st The New Sinclair QL 
Runners up will receive the following 

(compatible with their own computer) 

2nd Disc Drive Unit 
> <» 

3rd Alphacom Printer 
4th Protek Modern 
5th Voice Synthesizer 
6th Stack Light Rifle 
7th Triga Command Joystick 
8th Light Pen 

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

POST CODE 
. MODEL MEMORY COMPUTER MAKE 
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(continued from page 37) 

Ii:siei.U uf trying JO copy some vague 

ccnccpt like "intelligence" which 

includes everything from perception, 

recognition, logic, intuition, and 

guesswork to conmonscnse, wisdom 

ar.d perhaps even emotions, AI limits 

itself to wry tiny specific areas. 

These arc often cslled expert 

systems brrnme, ike a human 

expert, they have detailed knowledge 

but only in a lin.itec area. For 

example programs have iccn wiiue.i 

that "know" as much as anybody 

about blood diseases, chemicsl 

analysis or oil prospecting, and 

which can be u<ed by anyone who 

understands the technical terms. 

Expert systems are becoming 

increasingly common in hospitals, I 

laboratories and industry. 

It is a strange fact that it is much 

easier to program a computer to be a 

world expert oil obtseurc diseases 

than it is to jet it to understand an 

English sentence. But it is precisely* 

in these everyday activities tha: the 

secret of cur intelligence seems to lie. 

Recognising people and places, 

being able tc pick ojt one 

conversation when several people are 

talking at once, or even iust moving 

across a room without failing over or 

hitting something arc th:ngs we take 

for granted but which, so far, hava 

defeated the most sophisticated 

programs on the largest computers. 

Pail of the problem is finding the 

right way of programming. In Basi: 

you tell the computer what to do at 

every point m the program: it is an 

imperative language. 3ut to 

rccogDise some rare blocd d.sease or 

a badly pronounced word we can 

hardly spell out to the computer how 

it should find hf answer; if w: 

could, then we would not need the 

computer Instead, programming 

lunguugea und technique* have to be 

developed that enable the computer 

to find its own way to rhe solution. 

One of the firs: languages used in 

A1 was Lisp, short for List 

Processing. 'I "his grew out of rhe idea 

that a lot of our knowledge is hased 

on lists of rhings — words, facts, 

ideas. So, tne language .s builr 

around the easy handing of lists. 

More recently, the language 

Prolog has been gaining in 

popularity. The name comes from 
Programming in Logic and moves a 
step closei to imc ligenccby building 
in the same ideas of legio that we use. 

If you wsanr ro try your hand a: 
turning your micro into some exper 
system, Lisp is available for :i 
number of home machines including 
the BBC. Prolog is still limited to the 
more expensive professional micros, 
but will dmthlless filter dawr. 
eventually. Another language that is 
becoming increasingly popular ir the 
AI field in Logo, better known for irj, 

turtle graphics. 

For the real enthusiast who wishes 

to ma:<e AI do something :here if 

always the micromouse competition 

which combines AI and robotics. An 

independent microcomputer-
controlled device has to find its way 
to the centre of a maze in the shortes: 
time. It is allowed several tries and 
can therefore gradually learn the plan 
and use its intelliger.ee to work ou. 
the quickest route. This is all good 
fun but clearly AI has rather n long 
way tc go before we produce the all-
singing, all-dancing intelligent 
android. 

How to produce structured programs 
(continued f;orr. page 37) 
goes to the kcyptss subroutine. Of 

course KP would have to be set to 

zero before this routine wss used 

again. 

So much for the subroutines, what 

abcut the main program. This 

shculd start at the beginning, go to 

the end, and rhere stop. Control 

shculd flow from the fust line to the 

End statement calling subroutines as 

it goes. Avoid Go:o like the plague, 

especially the eomputed Goto. 

You may think this is a recipe fir a 

very djll program; if ycu can not 

change rhe direction of the flow of 

the program how will it do anything 

different? Thar is simple, your main 

ionline will ci.ll subroutines accord-

ing to what happens, just like the 

keypress example given above. 

The beauty ot subroutines is that 

as Ions a s they have been written 

correctly, they alwavs pass control i 

back to the point they were called 
f rom, p r e s e r v i n g the linear f low of 
the program. 

Ideally all these subrourir.es should 

be placcd aftci the main program, 

fenced off from it ov in End state-

ment. However, as . an- sure you are 

aware, .itasic interpreters took for 

l.nes from the top down. So if you 

require speed, your most often nailed 

subroutines will have to he at the 

beginning of your program. This 

means that die very first lirr of ymir 

program will have to be a Goto state-

ment which will skip the subroutines 

and :;iurt esccuring the main 

program. Hardly pretty, but 

effective 

There is so much more that can oe 

said about gooti programming 

technique; this article has 

concentrated on just one aspect: 

making sure you know where your 

program is goir.g. Tracing the path 

taken through your program when :t 
is bain; executed is vitally 

important, a task made z lot easier if 

ycu have some sor of trace 

command in yuui Basic vocabuary. 

It cannot be emphasised enough 

that if yo.i jump around all over the 

pi ice unc leevc loose ends hanging 

around, sooner or later you are going 

to be tripped up. Perhaps you wi 1 cet 

away with it to start with, but as your 

programs beoome more .nvolved the 

problem will get worse. You may 

also have a tough time if you want ro 

add a bit to your program at a later 

date to cnhance ic. You will lravj 

forgotten exactly how you wrote it. 

Should you start to use machine-

code, exactly rhe same principles 

apply, only more so. Losing control 

of a rnachinc-code routine will 

usually result on the machine 

hanging up as the processor blindly 

blunders on rhrough ymr roHp 
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THOUGHTS & CROSSES 
37 MARKET STREET, HECKMONDWIKE, WEST YORKS. 

Telephone 0924-402337 
COMPUTERS 

Bt&B £399 
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BBC 6 with CfS £469 
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If you have 
anything of 
interest to tell us 
about your 
computer club 
why not contact 
us on 
01-661 3144. 

Local 
news 
Harrow 
LUG is the asronym for 
Lynx Users Group. It takes 
over f rom NILUG, as Mr R 
Poate is closing dcwn 
operations. Are you a Lynx 
user feel ing out In the 
cold? Contact Mr R B 
Jo res , 209 Kenton, Harrow, 
Middlesex. Telephone: 
01-907 3406. 

Burnley 
The International Sinclair 
User Group was formed in 
August 1983, fo l lowing the 
closure o l Tim Hartell 's 
National ZX User Group. 
SUG now boasts membe's 
in Eire. Germany, Spain, 
Malaysia and Saudi Arabia. 
Membership br ings a 
monthly newsletter and 20 
per cent d iscounts on a 
wide range of software. 
Contact ISUG, 189 Rosehil l 
Rosd, Burnley, Lancashire. 

Truro 
The Truro and St Auatol l 
Colour Genie User Grcup 
keep the flame burning In 
the Tandy Shop, St Austel l , 
Cornwall on the f i rst Friday 
of every month except May 
and July. 50p per meel ing 
to cover expenses. For 
more detai ls, contact 
Janine Al lan, Flogholeth, 
Point Road, Carnon Downs, 
Truro, Cornwall . 

Shrewsbury 
The 32K Vic-20 Users Club 
shies away f rom gross 
commercial isat ion, but has 
been set up to give more to 
1his minor i ty group of 
users. Anyone who wishes 
to jo in can submit and 
request programs, iust 
paying the postage 
required. There wi l l also be 
.a regular newsletter. 
Contact M Valentine, 101A 
Underdale Road, 
Monkmoor, Shrewsbury, 
Shropshire SY2 5EF. 

COMPUTE 
If Shakespeare had been 
born 400 years later, 
would he have been a . 
printed circuit bard? Paul 
Bond goes in search of 
micros in the great man's 
birthplace. 
I F ALL. 7 I I I : Y E A R were playing 
holidays, ro sport would be as tedious 
to work. Thus the great bard nf Avor 
on nude-ration ir rrvrMtion; never, 
theless, since it is that time of the 
year when most computer clubs 
experience o slight drop in attend-
ance, due to tie "playing holidays", 
it was understandable that the 
Straifcrd-upon-Avon computer cluh 
should have less than a full house 
when Yow Computer paid its visit. 

John Williams, editor of the club 
newsletter, was in control of things 
on the evening of our visit, as club 
secretary Chris Parry was occupied 
with technical rehearsals at tne heal 
Shakespeare Theatre, whare he is in 
chitrge of stage lighting. 

The club wss formed ir May 1983 
to promote gieaiei interest in 
personal computing and to help its 
members use, learn about and under-
stand personal computers in general. 

There were 98 members at the last 
count, encompassing machines 
ranging from Nasront Ills to 
TI-99/4As to ones wnich have 
onpyprf grp:Urr commercial success 
on the open market. 

John Williams has about 33 RML 
480Zs in his cgrc at the Suuih 
Warwickshire College of Further 
Education, where he is computer 
technician. Nevertheless he has 
managed to avoid being roped in to 
the teaching evenints which tie club 
runs apart from its regular meeting 
on the second Wednesday of every 
month at the Wesley Hall, opposite 
Trinity Churcn, St rat ford-on-Avon. 

A Mctaodisr m nister from 
W ellcbovrns, the Reverend 
Farthing, has beer, giving a scries of 
exhaustive lectures on Z-U) machine 
cuds, and other members teach Basic 
at various leve's. 

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

? 
| £ I , MM/ M M / 

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

S. rat ford-on-Avon is becoming a 
hit of a haven for would-be computer 
users, ii would seem. There are 
summer schools nt the afore-
mentioned South Warwickshire 
College of Further Ivduratbn, 
attended by people from all over 
Great Britain, who wanr to revel in 
rhe local scenery and cultural 
heritage at the same time. 

Sisrens Carol.ne and Julia Tate had 
the advantage of a BBC Micro at 
home aid had to admit tlut they 
were keen games playeis, though 
they didn't subscribe to any of" the 
popular myth , about girls 
particularly liking Pac-Man. Neither 

did Gtrolinc'f computer class at 
school find it necessary to segregate 
boys arxl gtrls in orde- to make sure 
that girls get a fair chance. 

Adam Tate, who denied any 
familial connections with the 
previous two was the proud owner of 

He was more rhsn happy 
wirh rht» implementations of Space 
Invaders and Wumpus Dn this 
machinc, anc spoke of rumours of 
the machinc'3 coming back into 
production in much the way 
NcwBrair. owners are known to do. 

An exalted use for the humble 
BBC, not immediately thought of as 
a laboratory too'., was revealed by 
Barry Lancashire from the National 
Vegetable Research Station, at Wells-
bourn:. Nevertheless, 'his, is th* 
micro recommended by tie Agri-
cultural Foed Research Council 
(AFRC). Th: NVRS acet it for 
image analysis of crops photo-
graphed from the air by a radio 
controlled video camera suspended 
by gimbals from aeroplanes, kites, 
ba.loons, balloons-cum-kites. "We've 
tried everything except Microlites," 
said Air Lancashire. 

The BBC is also used for transient 
waveform analysis af infermation 
frcm pressure transducers. 

As far ss image analysis goes, Mr 
Lancashire sa.d. "It's no' the image, 
but the way of getting it. Colour and 
t o i t c can be confused: pale grecr, 
foliage might be confused with pale 
dry soil, for example. Tnfra-rec. 
p h o t o g r a p h y seems most 
successful." Despite its cost-cutring 
exorcises the KVKS, whose-work is 
valuable to third world countries, 
finds itsc.f facing the axe from z 
govrrrmcnr morp concerned with 
defending people than with feeding 
them. 

The club itself also looks forward 
to a more hi-tcch approach: facilities 
for ontiol projects are ro be 
provided by a local company, Sl-Plar 
Electronics; Club info From Chris 
Parry nn Stratford-on-Avon 68080. 
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EDUCATIONAL SOFTWARE 

[STUDY AIDS FOR GCE & DEGREE STUDENTS ! 
RIGOROUS MULTIPLE VHCXCE QUESTIONS SFTBY SPEOALISTS 

r/Aff BASED TESJC m OirrcriCNTIAL CCOHNG 
4 SKILL LEVELS • REVIEW. TESTS RANDOM TBS J MOOFS 

PACKAG: INCLUDES PROGRAM, SVJDYNOTES & READING LISTS 

SEROUS SOFTWARE FROM THE UMVEPSITY COLLEGE OT NORTH WALES 

CURFENT TITLES INCLUDE: 
1 HYC1 TUDCH ENGLAND. by Proleaaot D M Loiules 

HVO> STUART F.vJGl ANfl II, A 1 (lyor 
1 HY03 fcfllTISH HSTCHY I;m4-I8I5. by L'r A.. . Oo/ii-i 
1 HY04 MNE1E6MTH CtN IUKY ENGLAND Robftita C;i ining, 
1 HYOO ENGLAND IN THE /K3E OH rOTAL WAH by DT A J C-o/inr 
J HYCG FENAISSANCE EUFOPE Dy Dr. JP. Camlrg. 

J HY07 C1CTH EUROPE. Fc-thcomhfl. 
JHYC8C17TM EUROPE Forthcoming. 
J MY09 C10TI I (TUROPE by Dr. A.O. Oyo'. 
J HY10 EUROPE 17QS.-G70.by Cr IA Tabo:. 
J HY11 EUROPE 1370-'9C>0. oy Cr I A TalDOt. 
J HY12 THE FRENCH REVOLUTON. by R Axworthy. 
J EGC1 ANTONY g CLEOPATRA od by D". Mcrgaretle Smiir. 
J EGC2THE TEMPEST, oc. by Paul D.ivieE. 
J EG03 I ENFEY IV PT 1 oil by PJUI Davie:. 
J CCO-4 WANCriCLO PAHK, <K!. by Dr Margs'E.H Cmi«P. 

J EGC5THE TRUVPET MAJOR. ;d b, Paul Da/iss. 
J EGCe JMB POEMS- cJ. by Pau Davics 
J CG07 I-AM LET. ec. bv Dr Margarotle Srn'th. 
J EG08 CHAUCER PROLOGUE Ml b- Me Jores. 
JSC01 A' LÊ EL 50COLOGY ny Jchn Eorland. 
J EM01 'V LEVEL ECONOMICS. Forthcoming. 
. pvot -OVA1 LCV : L r IYS IOG D E F I N I T I O N S jy D:. D. wiiyin. 

Please lick tin: boxes for titlre reeuired ai L9.95 per litlo I nc. P & Fi anc 
Spcc'v U< iflDC,'0)or <Spoc:rum >".3K| ideltlei cr sen! S.A F V>: furthoi deti Is. 

i sneicsft cu'quu.'poilal orcer -or i payable to 
Th« Uni«crsi y College ot MorthWal;s 

MP.'MNS.'WISS_ 

ADDRESS 

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

FIELDMASTER high quality 
programs are for the serious 
user of the l omc computer. 
The very latest progremming 

techniques have been used to 
create clear, easy to use soft-
ware that r rus: be the finest 
value available. 
W e have a p r o g r am f o r all y o u r needs : -

P owe r f u l s p r eadshee t , fu l l f u n c t i o n 8 0 c o l umn w o r d 
p r ocesso r , ve rsa t i l e ' c a r d i ndex da t abase , a c c oun t s 
m a n a g eme n t , and even a l o go & pos t e r p r i n te r . 
For applications in small business, education, the 

professions, industry and the home, etc. 
Prcco f rom £21 -95 to £ 8 4 - 9 5 inc VAT ta^c and disk. 

F r cm you r lecal C0 " n p j t e - s h o p or d i r ec t 
f r om us by ou r f a s t ma i l o de - se rv i cc . 
A o o e s b / B c i d w t l e u i i ie. 
For a FREE copy of o t r software guide, oacked 
wi th program information, just wri te or lelephone. 

Qieldmoster) 
F e l d Y i a s t e r S o f t w a r e C o m p a n y 

Deo i YC, 07 Oakwooc Park Road. Soutngata . London N 1 4 6QO . "el : 01 886 6 7 09 

a tiivimoii i/ Yuuiy fcecuomcs Llfl, 6stafclis-«1 1970! 

50s/sd/ddisks-}- box-£50 plus V A T and P T P 

50 d/sd/d disks + box-£75 PIU, VAT AND p I p 

25 s/s d/d disks + box - £29 P I U S V A T AND p I p 

25 d/sd/d disks-l-box-£39 plû  VAT aad P I P 

Every order of 25 or 50 conies packcd in 
the same rigid plastic storage box with 
four dividers, and all disks carry our five 
year guarantee. 

To order, just clip the coupon below. 

We accept orders from all government bodies, schools, universities, libraries, armed forces 

We despatch on receipt of an official purchase order. 

I f y o u c a n ' t r a i s e a c h e q u e w i t h o u t a n i n v o i c e p l e a s e p o s t o r t e l e p h o n e y o u r o r d e r a n d w e ' l l s e n d y o u a p r a f o r m a b y r e t u r n . 

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

Please rush me (qty) b:>x(es)with 50 s/s disks at £59.50. 

(qty) bnx(es) with 25 s/s disks at £33.65. 

(qty) empty box(es) a: £ 11. 

(Priccs includc VAT and T + I\ I enclose clicquc for 

or debit my Access card no. 

Name Signature 

Address 

(qty) bax(cs)wi:h 50 d/s disks at £87.25. 

(qty) box(es'with 25 d/s disks at £47.15. 

To Disco-Tcchnology Ltd, 

20 Orange Street, 

London WC2H 7ED 

|J?cstcode Telephone PCW'8'W 
xim 

i 
© Certain Ariwrtisnn Ltd 0 -930 1612 

Half a box is 
better than one? 
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Star* 
chart 
Alcatraz Harry 
*8K Spectrum: 
Graotiio adventure: 
£1.99: 
Mastertonic: * * • 
Alcatraz Harry is bent on 
escape, and so travels 
around Alcatraz Dicking up 
escape gear. Once Ihis has 
been accomplished, you 

i thread your way through a 
nine-f ie ld to a hole in lhe 
outer fence. Nothing very 
taxing, not bad for the 
n o r e y . 

Ii Psycho 
Shopper 
8/16K Vic-20: 
Arcade: 
£1.59: 
Mastorton'c: * • • 
Breathes new life into the 
Frogge' concapt It 
provides not just one but 
four dif ferent busy 
thoroughfares to cross 
v/ith the added 
rompl ieat ion that you must 
pick up objects on the way. 
The game cl imaxes in a 
supermarket where you 
have to dash across the 
f oo ' a r d raid the shelves. 

Maze Gold 
Unexpanded Sic-20: 
Maze game: 
£5.95: 
Visions * • • 
A ponderous variation on 
t i e "naze theme. You jump 
f-om character space to 
character space col lect ing 
gold bags and dodging 
nasties. If your interest 
holds out you can then exit 
to anotner s c e en for more 
cf the same. 

Horace Goes 
Skiing 
Dragon 32-
Novelty: 
£ 5.95: 
MoioournG Houso * • • 
A two-stage game in which 
you must l irst g t i de 
Horace across a road and 
back before vou aet a 
crack at the slalom course. 
Not surprisingly the road is 
packed wi lh speeding cars 
and juggernauts. 

Evil Dead 
• CBM-54 
• £ 6 . 9 9 
pPa'ace Software 
• • • 

A WH:LE BACK: THRRS wts a flurry of 

ccncern at the possibility that video 
nasties woulc spawn a generation of 
ecually unpleasant computer games 
— computer nasties. 

At the time you might have 
wondered if home iwnpv.ter graphics 
were capable of the sort of gory 
special effects video nasties trade in. I 

'1'hc Evil Dead woulc confirm pur 
doubts. It is a spin-off from rhe 
horror film of the seme name but 
there is nothing here to keep even the 
most unwcrldly 12-year-old awoJw at 

nig.it. 
The computer version is said to 

folbw tie plot of :hc :11m. Ashley, a 
naive teenager, together with bur 
chums is trapped in an isolated house 
inhabited by the spirits of the 
unciead. 

Translated to the compiler screen 
the game .urns out to be a distant 

(continued en page 45) 

Invasion 
M^OK Spectrum 
•£6 .99 
M Argus Press Software 
• • * 

IF YOU ARF. fad up with zapping 
aliens in real time with amaz.ng 
graphics, sound rhe works., then 
here's something that niigiit be mure 
up your srr̂ or The Rrds are com ng 
and it's up to you to defend your 
homeland. 

The invading hordes cntci from 
the top of your 8-by-.2 grid which 
represents :he homeland. You have 
eight armies undet your conmsnd 
wilh which to attempt to repel the 
foreign hordes. Scattered over the 
map ar; 14 cities which you m.tst 
defend, lose the lot anc it's the firing 
squad for you. The unkindesr cur of 
all is also meered out if you allow any 
of the invaders to march off the 
bottom of the map presumably 
bccaisc they then threaten sone-
hing vital, like rhe Presidential 
Country Retrett. 

Each turn you are given 10 
resource points per town v.ndcr your 
control, These can be used tc build 
new un.ts cr allow ones you already 
have to attack. Attacking seems to be 
a good idea in this game, so these 
supplies arc vital. You can then give 
each army or.c command, either 
change its strength or move i.. The 
effectiveness of an army is affected 
by lis morale: if ii gen. Oad'.y mauled, 

its morale sinks; at: easy victory and 

its morale and effectiveness rise. 
All this leads to some tricky 

decisions for would-be Patons. 
Trying to defend every inch tends to 
be an expensive and rr.oralc-scpping 
cxcrzise. 

However, the choices and 
strategies open to you seem some-
wha- linked ard once the right mix 
of the two mentioned above ha; been 
discovered, I doubt if the game has 
that much more to offer. 

SOFT 
Tales of the 
Arabian 
Nights 
• CBM-64 
• £7.0(7 

• In iercep1or Micros * ' * • 

AT THF. START of Arab.an Nights a 
voice thiough the TV speaker sets 
the* seen:; for the opening wrcrn: 

I "Imrahil began his cues, on Sinbad's 
ship, sai ing the perilous waters of 
the Red Sea " I.i all th;rc arc eight 
d.fferent screcns and each is intro-
duced by a few lines of computer-
generated speech. Sounding rather 
like someone speaking under water, 
the voice is notably indistinct but it 
adds considerably to the enjoyment 
of this .V.ani," Miner style game. 

In the first screen you have io work 
your way round a gallecn, colkciing 
golden jugs by climbing t ie masts 
and jumping from platform to plat-
form. At the same time there ate 
hazards to be avoided ir. the form of 
octopuses, eaunuuballs, and a laige 
flying bird — possibly a roc. bellow-
ing this you find yourself on a raft 
floating down a crocodik-intested 
river. 

Later screcns include a fortress, a 
deser landscape, end an Arabian 
city. Since the gam- diaws inspira-
tion from l he Arah::m Nights, 
naturally there are also pa.m trees, 
flying carpets and rurbanned genies. 

The interest in tliid sort of game 

lies in working ou- the correct route, 
in finding the right sequence of 
objcUs to jc Lollu-ieo auJ jumps to 
be taken. In this respcct Tale; of the 
Arabian Nights is fairly demanding 
although :t docs noc requ.re the 
degree of accuracy and tortuous 
attention to detail that make Msnic 
Miner so engrossing. 

Nor are ths graphics as fir.ety 
dru.vn or ts wittily oiriginal as T IE.Y 
are in Manic Miner. Nonetheless — 
compaiisons aside — the ^amc has a 
hig.i cnterainncitt value. 
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Available from computer software stockists nationwide, including r/M John Menzies 

F o o t b a l l M a n a g e r 
Designed by Kevin Toms 
This outstanding game of skill and 
strategy is now widely available' 
ana you can join the many 
thousands of satisfied customers 
who have purchased the game. 
This is no five minute wonder-
you will be playing this game 
for hours over rrtany weeks 
(v/e know - our customers tell us!). 

Some of the features of the game:- Kevln toms 

• Matches in 3D graphics • Transfer market 
* Promotion and relegation • F.A. Cup matches 

8* Injury problems * Full league tables 
• Four Divisions * Pick your own team for each match 

• As many seasons as 
i ™̃¦ you like 

- ! ̃ - s r T ^ r n . • Managerial rating 
i f m \ g I f * 7 skill levels 
I ' i! A ^ • Save game facility 

Visions coming soon for 

B B C ' B ' (Endof March) 

Commodore 64 
Oric 48K, Dragon 

etc. 

Prices: Spectrum 48K £6.95 
ZX8116K £5.95 

(N.B.3DGRAPH OS ARE NOT INCLUDED IN 
THEZX81 VERSION! 

©.•erseas orders crfci £150 

To order by mail (o&p free) ssnc cheques or 
postal orders to: 

j4ddictire Games 
7A RICHMOND HI! I .ROURN0VlOUTH.Bh2 6HE 

Dealers! For urgent stocks send 
your headed notepaper direct to 

our address. 

'ZX81 Ohai, 

Commants aboutthe game torn press 
and o u customers 

'FCOTBALL MANAGER is the besl game I 
have yet seen on the Spectrum and my 
aersoral favourite of all the games on any 
micro... To the ordinary person if is an 
excellentview of whqt c cn be done in th© 
•'ield of computer games .. The crowning 
glory of this game is the shorl set pieces of 
match highlights wh im show little stick men 
running around a pitch, sheeting, defending 
and s c o r i n g I t is a compulsive game but 
people who cannot take game sessions of 9 
hours or so, which happened or o r e happy 
Sunday, will Oe grateful to krow that there is 
a 'save to tape' option. FOOTBALL 
MANAGER has everything it could. . : The 

Homecompinng weekly 16.8.« 3 

nrinndtor. Addict ive Games, certqinly 
deserve the name." Raing:19.'2C (Practical 
Computing - August1983). 

"When I first rece ved this game I spent the 
best part of the weekend playing it. Since 
ther I have returned to t more often than 
any other. The truly addict ive quant / of this 
game is the remarkable way it mirrors h e 
real football manager's problems... 
"fPesonal Computer Garres - Summer mz) 

"I am writing to say what a g rea tgame it is. I 
have spent over 45 hours on it." (Mr. D. 
Fearn -Gloucestershire.) otioii from the Spectrum version 



Star* 
chart 
Gravitar 
Oric-1 /A tiros 48K: 
Eal-em-up. 
£7.50: 
Severn Software 
• • • 

With four contro s: rotate 
left, r ight, t h r j s t and 
tractor beam, you have to 
guide your irr.repid 
space3i ip around the 
screen picking up fuel 
pods, avoiding the gunfire 
from enemy emplacements, 
and avoiding a low ' ly ing 
spaceship. If th is wasn't 
bad enough, you've got 
momentum and gravity to 
cope with. The game cal ls 
for patience and very 
delicate control. 

Crusoe 
*8K Spectrum: 
Adventure: 
£6. CO: 

Automata * * • 
In this graphics adventure 
you take t i e Dar4. of the 
wp.ll-knnwn r.astaw?.y 
trudging rourd a desert 
island with 75 items to 
track down. The prcgrem *3 
nicely presented wi th 
several screens 'or you to 
exp ore. William Bones has 
left plenty of c lues st rewr 
around the place for you to 
solve, " h e text appears in 
Tresure Island script, v/ith 
suitably rustic messages. 

Classic Racing 
0ric-1/Atmos 48K: 
Boerdgarr.c: 
£7.95:" 
Salamander 
• • • 

For one to si:< players, 
eacn p aver has a s t abe of 
16 horses of unknown 
l o rn . Your job is to 
attempt to f ind out wh ich 
horses are most suitable 
lor what sort of going ̶ 
and whic l ais II os l suited 
to the glue factory ̶ in 
time for the big meet ings 
at tne end ot the season. 
With less than six players, 
the computer plays the 
othar stables. A whole 
season of 16 meetings can 
provide a long and 
absorbing game, 
"ortunately you can load 
anc 3 a v e ganea at any 
D O i n t . 

Bozo's Night 
Out 
• CBM-64 
MC6.90 
• Tasksef 
* • • 
Bozos NIGI-T OUT puts you in 
charge of Bozo, an inveterate 
drinker. It is your responsibility to 
guide hint home after a hard night in 
the pub. Getting him safely home 
racks up z scorc of five pints, where-
upon you can pic< him up at the pub 

relation of Atic Atac, in which you 
have to move from room to roon 
fighting off hostile beasries. The 
difference between this and Atic Arac 
is that there is nc ultimate goal: your 
object is simply to stay alive for as 
long as passible. 

To cope with the monsters in your 
path you have a supply of destructive 
energy which can be replenished by 
picking up a weapon. .Alternatively, 

you can attempt to saut them out by 
closing windows anc doors. 

Once attacked the mosnteis split 
into part:? which in turn enter the 
fray. As your four friends are also 
likely to mutate into monsters you 
find the house soon fills up with a 
variety of Ev.l Spirits, zombies, pink 
things snd dismembered limbs. 
Clcartng the screen becomes uphill 
work. 

The Evil Dead sports some 
excellent graphics particularly in the 
way die character? arc animated. A 
computer nasty i' is nor: anyone who 
fears, or hopes, that it might be a real 
sickener will he disappointed. But 
there is enough variety .n ii to keep 
the interest alive for a good. few 
playing hours. 

Lords Of 
Midnight 
M48K Spectrum 
• £ 9 9 5 
• tfeyonc/ 
* * • 

Tut- LORDS OF MIDNIGHT is a 

graphics adventure based Icosely o.i 

Tolkien's Lcrd of the Ringi. Saying 
this is rather like saying a Porche 921 
is a motor car based on the Model T 
Ford. This prograrr. is simply in a 
different league from graphic adver.-

door the following night. 
Bozo has a choice of wo roues, 

along the street or a shortcut through 
the park. On the pavement he is 
threatened by policemen, muggers 
and ladies of the night, while the 
park contains as assortment of un-
pleasant creatures and ma.evolant 
plants. Using the joystick you reed 
to steer Bozo. 

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

It might have been more rrallstir 
and exciting .f Eozo were given a 
chance to defend nimself. 

Gems of 
Stratus 
MAmstrad CPC-464 
• £ 7 . 9 5 
MKuma 
• * * 

GEMS OF STRATUS is one of rhe first 

.iidepeudcul softwaie releases foi the 
new Arnstrad compurer. The game is 
an adventure with giaphics wh.ch 
uses rhe Anstrad screen windows to 
good effect: you put your commands 
.nto one windew and rhe machine's 
replies come back on two others and 
the view of your present location is in 
t fourth. 

Movement is by use of cursor keys 
and full use is made of the keyboard 
suffer which, once YOU have made a 
map, allows you to move .very rapidly 
around the maze of rooms: you 
simply hit the appropriate cursor 
keys the required number of times, 
and sooner or later the machine 
catches up with you. 

Your object is to find the hidden 
trove room and "the hidden wealth 
of AM". Well vvc have to admit wc 
never found them. 

'ITir gamp is rather frustrating, but 
if the clues were loo easy the game 
would <oon lose its value. 

:cxt description. There ia no tcdioua 
discovery of keywords like many 
adventures, the whole thing is menu 
driven, difTerer.t options being avail-
able depending on location. 

The game proceeds by you giving 
nsi-uctions in turn to the various 
characters under your command. As 
you are moving them, you can find 
objects, recruit tncr. and other 
leaders, which you can then in turn 
move, and cf course you can dc battle 
with the forces of midnight. 

Once you have completed a 
character's actions foi the da/ , you 

go on to another. When all your 
characters have been moved, you 
press tie Night button, and the 
computer sets to work moving the 
forces of darkness around and 
working out the outcome of battle. 

At the start cf the game, you. 
Luxor, the Moon Prince, are 
standing with your three chums 
surveying the Lar.d of Midnight; the 
forces ot I)o<.md,irk the Witchking 
are preparing to jive the land of the 
free — the good guys — hard time. 
If you've read Lord of The Rings. 
the rest of the plot wi.l be fairly 
familisr re you. There arc two ways 
that you can defeat Doomdark: 
caprure his ring of power, or defeat 
him in battle; neither is a pienic. 

Beyond cla.m to have crammed 
30..00C locations into the game. The 
effect is trucly breathtaking. Whi e at 
any of these locations you car. look in 
eight directions and the computer 
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^BBC MICRO 
- USER SUPPORT -

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

MAGAZINE INDEX 

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

BUT ITS NOT TOO LATE TO JOIN FOR VOLUME THREE 
BEEBUG PUBLICATIONS LTD. PO BOX 109, HIGH WYCOMBE, BUCKS 

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

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

ADDRESS TOTAL USER SUPPORT TO ALL BBC 
! AMOUNT ENCLOSED MICRO USERS. 

PLEASE MAKE CHEQUES MADE PAYABLE TO BEEBUG PUBLICATIONS LTD. 

AND SEND TO:- DEPT4 PO BOX 109, HIGH WYCOMBE, BUCKS. 
(DISTRIBUTION AGENTS FOR BEEBUG) 

MOW 
lAP 

'HUGE RANGE! 
s^ixmm ' 

mass . * 

^ r i a j j ^ ^ l i m h 
A PRJOGPAMS 

M/C coMP(ie&, 
tPVeATTOA/Al-

ropscwutt 

rtpstiews, 
D'SCOOtif Off£&\ 

LIFE ^ 
^BMBe&f'P 

r.S'OO . 
SOP ./A/C/J/Oi" 

I 3*0®® , 

•it ssid t" foi rrw,ia.M<« a cetail: 
Pr<pS: A.CO FRY AĤS. FRSA and¦ 

£HN A PFY, H* 

• Thefirsttrvesoftwarclibrery tobe set upln 10s 
world̶andstill the largeit • Urriva lied tape 
Slock «.you'd iwp&et from ou heart atari • Rin 
Dya 15-bi'l computer 12 million bytes of program 
a-<J da a or disk!) wl h thehehot six less arte hut 
more JMendly mere humans! • Often imitated 
Isomctmc3<itrtio$l lc thi; oiler -flatter* incJjetllj 
liul nuvet ̂ uallsU • h luiiLly, Itluf-.l aurvlue ̶  

atth3end of 3p;ioncifioodi>d • Fro® membership 
of our Discount CluC: coundsoff seripher&ls ard top-
of-tlra-chjrt tapes • Any ooding p-oljlcms < 8'Clt 
auloYtaticallyCi-acS tod • Shoonowopon in»<l :o 
Post Office! fcr rerta' aid d«scouit sales ol lap« and 
pe'iphe<-ais • Benches throughout shev/orlj 
• Na complicated schcmey no<orni*ilni<«l Ic 
tucsrlitv -rert what and *h->n voultke • Printed, 
ill JS rated magazine "Comajterchaf pacts in more 
than any mere typeo newsletter • <ee-est-ever 
ratec • ACCESS holders ;an pin by tel«phoie or 
0730892:32 • NO R VALcanotferall this.... 

To: SOFTWARE LIBRARY, Famham Poad. West Liss Hcnts 3U336JU. 

NAIVE Machine 

ADDRESS. 

Spe:ial offer from this issue: LIFE MEMBERSHIP C5 
[normally £9.50) Oversea* (Europv onl/> f10, u-
lo n ocai r>rarch in W. Gernany. France Hollanc. 
Belgium, Scandinavia, South Af-ica. IroUnd̶  send 
Int. Reds Co.ocnand we'll forward yoursriQulry. 

YC-
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NEWS 

f 1 ff ¥ T 
I B 

The crystal ball 
The Adventurer 's Notebook 
is a new volume from 
Duckworths. Priced at 
£3.95, i1 includes ready 
made maps and notepads 
for use when pla/ ing, a 
hictory of advsnture3, s 
personal list of the best, 
and a useful set Df 
synonyms and suggest ions 
for when you're stuck. 

Salamander Software are 
bringing our their Dan 
Diamond tri logy in a single 
package fcr the Spectrum. 
The trio consis ts of Dan 
Diamond, Lost in Space 
a i d Fishy Business 

If you've a disc d rve , 
look ou: for Infocom's 
Sorcerer ̶ the seccnd in 
the Enchanter series ̶ 
a i d Seastalker ̶ thn 
latest Tale of Adventure. 
Retailing at around £40 
each, they're worth going 
into the red for. 

Ccmmocore have 
secured the publ ishing 
rights to the magnif icent 
Zork tr i logy, I r foco r r ' s 
earlier masterpieces. Disc 
only but well within your 
pnr.kef at t i e new low price 
0" £11.95 each. 

A helping hand 
HDbbit players new have 
the excellent Melbourne 
House "Guide to Playing 
The Ho t b i t " (£3.95) so r o 
help from me as well ̶ 
fair's fair! 

Fo ' fans of Micrograf 's 
BBC Adventure, H in t ' s 
Gold:̶ At the plat form bul 
can't cross the lake? 
LLEB GNIH: I AUt i POHD 

In the Gloomy Room but 
can't locate a hidden 
treasure map? 
KOOLGELGEP 
TFGKOOI I OTSP ERIF 

For Phipps' Colditz 
Prisoners:̶ Hacksaw 
breaks hying to ouen 
grate? 
(REVIRDWERCS HTIW) 
ETARG WERCSNU 
Yours in flame and 

frustration. 
HUGO NOFTH 

BBCB 
H £7.05 
• Program Power 
W I T H A 7 I T L K like that and a unssicn 

to recover 12 treasure? for an evil 

wizard, you mi^ht think you'd be 

plunged straight into a mystic wocd 

or into an eerie underground 

labyrinth. In fact you start off en 

some school playing fields. 

Exploring this iaih/r unisml 

jumping off point, you'll find, 

among ether places, a tuck shop, 

chongini; rcomo and dining hull. 

What on earth can you do with a 

schocl dinner (except perhaps to use 

it as s weapon, it mine v,eie anything 

to go by). 

Fuithe- searching may result in 

you getting wounded it may he 

only a cut finger but it could finish 

you off" before you've barely begun 

your quest. 

A lamp is soon located which c?n 

only men.i une ll.iiig— you'll si only 

l>r going to plarcs deep, dark and 

dangerous. However, when you do 

go down, things are not at first what 

you might expect. A Brutish Rail 

(yes, Brutush) underground station is 

the first of several surprises. 

There are over 100 locations and 

acme 50 problems to solve in this 

enjoyable text adventure. Response 

to input is immediate and althougn 

there arc one or two spelling errors, 

it doesn't mar what is an enteriu.nin? 

program. 

Paradox 
| Spectrum -18>< 
M £7.50 
• Runoscft 

Tin-HI: H A S B E E N a surge in the 
number r;f Spectrum adventures, due 
mainly to the availability ofGilsoft's 

"The Quill" adventure generator 
Paradox is such a Quill pcoducec 
program, and a' pietty interesting one 
it is ICO. 

The environment you are invitee 
to roam is divided up into four main 
areas: the Tunnel — where you srart 
— the Gamesboard, the Crystal 
Palace, and the Magicians' Rooms. 
Ore feature o'th.s adventure is that 
it only tells you of exits other than 
the on; thot Icada back tc where you 
have just cone from — and even 
then, you can't always guarantee that 
you'll he .--.hie to return tne way you 
came. 

The Tunnel is what you would 
anticipate various interconnected 
chambers where you'll find useful 
objects or surder death. Ycu can't 
atlord to fiddli around tco long — a 
raging thirst dives yoa to find water. 

The Gameaboaid will provide 
clues and riddles — unless you solve 
them, you won't gain access to the 
Crystal Palace 

| With 150 different locations and 
puzzles and paradoxes a'plenty, this 
Tex adventure may »vell keep you 
occupied until Christmas 

B Spectrum 43K 
• £8.95 
• SCR Adventures 
For THORP WHO like their text 
adventures meaty. Castle Hlackstar 
should prove toothsome fare. It s a 
complex, puzzlc-rich quest thai 
challenges you to score a maximum 
of 240 points which are gained by 
finding and returning treasures, 
performing certain acions and 
accomplishing the main objective, of 
your mission — to find and return 
the losi orb to the Lady Artemis. 

You *rari your journey in the vale 
of Castle Blaclcstar. Wander too far 
from the path and you'll be lost in a 
Juiest luuie. Experienced adven-
turers will be well aware rhat the best, 
way to map out a maze is to drop 
objects along the way so make sure 
you find som: before goinr; on a 
forest jaunt. 

Then: are plenty of intriguing and 
unusual objects and puzzles, many of 
which will undoubtedly have you 
reaching for the aspirins. As a small 
tast: of what's in store, diff.cul ies 
along your way include an invisible 
hand, eagle eggs and a water-logged 
boa:. 

Original and challenging puzz.es, 
fast respense, a comprehensive 
vocabulary and plenty of arrnrsphorp 
make Castle Blackstar a worhy 
contender for your hard won gold. 

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

Wizard's 
Challenge 

Castle 
Blackstar 
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TOSHIBA H O M E C O M P U T E R H X - I O 

TOSHIBA 
Graham Bland looks at what the vanguard 
of the MSX invasion has to offer 
Jfii A BID TO REPEAT rhdr success in Japan, a 

number o f manufacturers recently ;mnnunced 

their ment ion to launch M S X systems in the 

I J . i t Toshiba has emerged a$:the pace setter in 

the race to customise a micro for the more 

•sophisticated British market: The HX-10 

Home Computer seems likely to hear Sanyo's 

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

M S X shelves this month, albeit by a narrow 

margin. 

Toshiba's machine ;'is. unexciting when| 

compared with.other systems from rhe land ef 

the rising $un. The HX-ll) does not have any cf 

the goodies promised with some other MSX ' 

rriierDs such as video interlacing, robot arms, 

and music synthesisers. But whit it will have is 

a- nicre hptrpetitife pri^-tay. 

Cosmetically, the. HX-10 appears functional 

rather than glamorous — a slab-like dark-biown 

box, not exactly uglyf bu: it is hardly inspiring 

either. Tlx; overall construction is very ! 

workmanlike, ? so id heavy micro that looks as 

if it could take a good basiling and has the 

endearing habit o.̂  staying put w i f e you. are 

typing. 

wf 
i 

<a 
2 

II 
3 A 

% 5 f A 
5 j 

M 
7 p 

Interfacing made easy 
Communication with the outside world is 

relatively simple. At the back of the machine 

are phono socket connections for output to TV 

set or monitor, and a D I N socket to hook u p a 

cassette m-^rrli'r Alstv hidden round the back 

is the bus connector which is ominously 

marked "For Only Toshiba Use". This expan-

sion bus connector will come into use when 

disc interfaces become available, as well cs 

RS-2^2 driver? and rhe like On the side of the 

machine arc two D-type joystick scckets i-nd a 

Cemror.ics printer socket. 

The all-important cartridge slot is accessed 

from above. How often this slot is used will 

depend on how many U.K. software houses 

opt for cartridge media in favour of cheaper 

and more popular cassettes. 

As keyboards the HX-WVs is a long way 

ahead o f those found on thef S-Ord M-5 and the 

Spectrum, but cot quite in the league o f the 

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

sents a reasonable compromise between low-

cost and usability. O f the 73keys. five are pro-

grammable function keys — or soft keys 3S they 

are sometimes known. 

A rich set of foreign characters are available 

from the keyboard using the Code key, 

including French, Spanish and Greek, as, well 

as graphics chsracters which are prcduced 

using the bright-green Graph key. The minor 

points wmch annoyed ire while usirg the 

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

the cr?mped cursor keys and the absurd :olour 

scheme acopted, green, blue, fcrown and White. 

In Japan, Toshiba was one o f rhe few com-

panies to oiler a 64K machine. Seemingly, 

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

u neasly 16K computer. O f rhe two systems 

that Toshiba had available in Japan, they wisely 

adapted the 54K version instead of the 32K 

model. 

Ifths promise of 64K seems mouth-watering, 

prepare for a sudden loss of appetite when you 

switch on the HX-10. After the copyright 

message yt>u ire informed that there is only 

about 2SK. available to MSX-Basic programs. 

Graphics support immediately claims 16K and 

the rest o f the inissir.g memory is squirrelled 

away for some undisclosed purpose - perhaps 

lying dormant awaitiug the arrival of a disc-

operating system. 

Displayed at the bottom of the screen ar^ the 

values of the first live function keys. The 

second five values may be displayed simply by 

holding down the Shift key. To remove this 

display, the command Key Off will do the 

triiek: You can assign your own character 

strings to any of the function keys. For 

example: 

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

will -print o it the amount of free memory every 

time function key number 1 is pressed. 

MSX-Basic is v^ry nearly an 8-bit I B M PC 

basic, ottering a nice spread of arithmetic 

functions, good graphics and scund and s few 

orher elegant ronches wl'irh must make it one 

of the best home micro Basics around. 

Al l arithmetic is calculated to double 

precision — up to 14 decimal places — which 

does tend to slow programs down a bit , but this 

trade-off is acceptablc i f accuracy is the most 

important consideration. Data types can be 

declared as binary, hexadecimal and octal as 

well as the standard chatacters, integers etc. 

Entering programs displays both a weakness 

and s t r tn^h in the Basic. Unfortunately, the 

interpreter does not chcck lines as they are 

entered. To compensate; there is an excellent 

fall-screen editor. It is a shame that the 

designers could nor. combine both these 

features in the way Atari has on the SpOXL. 

As mentioned earlier, the HX-lG's character 

set is fairly complete. There is a f.tll range of 

scientific symbols, a music note> signs for 



integration and differentiation and so 

These characters, plus, the foreign ones, pcmt 

to the possible. cduca:ior,al use? rial M S X 

systems might have. 

Program output can be formatted iti slag the 

Print Using statement. Tliis is a fairly flexible 

and powerful statement which is particularly 

useful for making nitmcric output lock nice, 

for example, the results of a tax calculation are 

to be displayed to two decimal places, the 

following statement will ensure a uniform 

output: 

1 0 P R I N T U S I N G ' V # # . * # " , T A X 
Other optbns allow field fillers, + or -

signs, and the insertion of a stringvariable into 

a constant string. 

Powerful sound chip 
The sound available from MSX Besic is also 

quite impressive. At the heart of every M S X 

micro lies a dedicated sound chip — General 

Instruments AY-3-8910 — the same chip used 

by the Oric Atmos and Memo tech M T X ' 

series, in fact. It is capable of producing three j 

notes simultaneously over a range of eight 

octaves with an optional noise channel to 

produce helicopter and explosion noises. To 

kic>. this chip into life, you can use one of two 

Basic commands: Sound or Play. 

Sound is the most f.exible of the two but 

much harder to use. It is little more than a 

specialisec Poke instruction; values are sent to 

one of the sound chips' 13 registers accc33i'olc 

from the Bask:. Not having a manual available 

sound chip quite 

The Piay. unuinand is much more straight-

forward, Yoiiare restricted to musical notes in 

tiiis case, with instruccions.being given to the 

sound chip via the Music Macro 'Language. 

Music "is set out in a character string, writh 

letters like C, F auU G# curfcspoJlciiag to the 

same notes as musical notation. 

Note length, octave, tempo and other features 

will, w:th. practice, allow most tunes to be 

played. M music played using this command 

placcd in a music queue for summary 

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

HX-10 car. continue to perform some other 

task. 

With 16K. of youi precious memory dedi-

cated to graphics support, you get the feeling 

that the graphics capabilities of this machine 

ought to be quite good. Though not in posses-

fVIEW 
HX-10, I can only hope that this 

well documented There arc no 

icV 7/fp arid otpiei sounc 

these from MSX Basic 

•iiketlie 

a btf 'pjt i 

resolution 

M S X Basic's 

four's 

to 3 2 
mstriic-

Lp a sprite thinks to the 

provision of a special variable called Spritc$ 

Sprites are placed on the screen using :he Put. 

Sprite command. A number of these graphics 

statements such as PSt-t, Cirde, and Pur Sprite 

hi-ve rhe option to specify absolute or relative 

coordinates 

By putting the word Step, in front-of a set of-

co-ordinates, the shape or point is placed 

relative to the last point addressed oh the 

graphica scrccn. This ipeeds up •the mo /enteiit 

of sprites etc. across: trie screen as tiiera is no 

need to wast:: time calculating the object's next 

position. 

Text and graphics 
There is, however, no easy way to put text 

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

open the graphics screen as a namsd file (GRP:) 

and use a Print* statement to send a character 

string to the scrccn. This is l.atdlv convenient 

particularly as the character string .will be 

placed at the last point addressed on the screen. 

Possibly the best feature o: this Basic is its 

interrupt statements. Rather than polling for an 

] eveat suvdi as the suavxbaj btiug pressed, you 

i can set an interrupt which will cause a branch 

| to a subroutine when the event occurs. The 

following short program will print cut the 

product of 1Q0 by 100 repeatedly until the 

spacebar is pressed, wheu it will print nut 

" H E L L O " : 10 strig(O) on 

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

Interrupts may be set up to monitor the 

function keys, sprite collision, time intervals, 

and trap events such as errors and the produc-

tion of a Ctrl-Stop signal. This feature of the 

language ma.<cs up for the omission of a While-

Wenc. statement. ! J 

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

able system to use. It does have its 
drawbac<s but these are generally too 
few to worry about. It is much better 
than the ll-fated Spectravideo --
almost an MDX computer but not quite 
— baing curiously faster with the 
obvious advantage of a full-pitch 
keyboard. 

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

plentiful software, lov/er-cost systems 
and peripherals, every micro owner's 
dream in fact. It vsill probably be nex-. 
year at the ecrlicot before 3oftv/are 
houses hava the courage to reduce 
MSX software prices, cepending, o : 

course, on whether MSX takes off in 
the U .K . 
Judging by the Toshiba MSX system, 
the de c i s o n to p u r c hase one 
ma n u f a c t u r e r ' s s y s t em aga i ns t 
anothar may well rest on a single 
factor ̶ price. 
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Database: 

Name: 

Adoress: 

Pocket-sized 

Re-usable datapocks 

Own program language 

Speedy data access 

Software library 

Rugged constructor) 

Battery powered 

Permanent data s'.orege 

PSION'S ORGANISER is a truly pocket sized 

computer with a built-in database facility. Once 

yoa have slotted in an 8K datapack you can use-

it to s:ore over 10,000 characters permanently. 

Af:cr creating your daiubuM: you can Lheu 

access its information in a mattei of sccontis. 

There is also scope for writing programs — 

using the machine's own language, POPL. Or 

you could buy on - of a range of specialist 

pi u^ianis supplied j u program packs. 

Not least of the Organiser's merits is the "act 

that the datapaths are inexpensive and can be 

re-used up to 100 times. 

In this month's competiiion Psion is giving 

us iliuc Oiganitcis as piizes. Each comes with 

a Utility Pack and u 16K datapack. In addition 

the winners will be able to choose one of lour 

program packs: Finance, Maths, Science or 

RULES 
H T i e winners o ; the competi t ion 
wil l be :he people who number the 
Organiser 's f ea t j r es correct ly 
and, ir tne view ot the editor, 
m a k e t h e m o 3 t o r i g i n a l 
suggestion on the use of the 
database. 

BTne names cf t i e winners wi I be 
pointed in th2 November issue of 
Your Computer. 

¦ A I I entries must arrive at the Your 
Computer offices by the last 
working day in September 1984. 

>Each person may enter the 
o omp e l i t i o n on l y once . 

^En t r i es to the competi t ion cannot 
be acknowledged. 

> N o employee of Business Press 
International or their relatives may 
enter the competit ion. 

R T i e decision of the editor is final. 
BN o corespondence on the result 
of the competi t on wi l l be entered 
into. 

B D u s i n e s s P r e s s I n t e r n a t i o n a l 
assumes no responsibi l i ty or 
liability for any complaints arising 
from this competit ion. 

Link-Up Communications. 

To enter you need to pu: eight of ihe 

Organiser's features in order of importance. 

Then as a tie-breaker we vvould like you :o 

suggest an original way of using the database 

lacilitv — what sort of information would vou 

store in ihc Organiser's datapack? 

Put a 1 against the feature you consider most 

important, a 2 against the second most 

important and so on until you have filled all the 

boxes. Now think of ati original database anc. 

send this coupon to Your Computer, L-221, 

Quadrant Hoi.se, The Quadrant, Sutton, 

Surrey, SM2 5AS. 
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DIAL 100 AND ASK FOR FREEFONE EINSTEIN FOR YOUR NEAREST STOCKIST 
ICP/M is i trade nark of Digital Research Int 

E!irie*t:nfn 

The tide of'genius' is not bestowee 
lightly on man or machine: tiipsc extra-
ordinary qualities and powers.of intel I set 
are rare 

Einstein had them in full measure. 
And so now does the new micro 
computer rrom Tatung, designed and 
built in Britain and appropriately 
named - Einstein. 

Einstein was created by Tatung, one 
of the worl d's lea di ng e 1 ec tron ic co m pa n ies, 
and given the capacity and the remarkable 
capabilities to compete with computers costing far more. 

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

For those whe have outgrown their existing primitive 
maehinc, the spied and capacity o" the 500K built-in disc drive will 
make all the difference. And for the small businessman, the ability 
tc store and retrieve all information in seconds will be as important 
as Einstein's built-in flexibility, which allows the system to grow 
as the business develops. 

BUILT-IN 80K MEMORY 
Total memory capacity 80K RAM divided into 64K 'user' memory 
and 16T< foi colour graphics J i cduc t i uu . 

BUILT-IN DISC DRIVE 
SOQK 3"feornp?rt floppy disc 
drive. Potential for massive 
extra storage with a second 
500K disc drive internally. 

BUILT-IN 16 COLOUR 
GKAT111CSI ligh resolution 
graphic animation from 
32 spr.tes (definable shapes), 
16 vivid colours. 

BUILT-IN EXPANSION PORTS 
Connection to both TV and optional colour monitor, most 
printers and other computers via RS232C interface. Also twin 
joystick ports, 8 bit user port, exclusive TatungPipe. 

BUILT-IN FLEXIBILITY 
Powerful Crystal BASIC. Multi-lingual p usability to run CP/M.r 

BUILT-IN VERSATILE SOUND 
Sound synthesiser facility includes chromatic music with three 
voices. Substantial speaker with volume control. Provision for 
speech synthesiser. 

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

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

And for under £500 is sheer genius. 

^ ^ O T A T U N G 0 binstein 
SHEER GENIUS: AT WORK, AT HOME. 



You W O U L D N C V N U guess it from the name, 

bat :he Tatung Einstein is a British micro. 

Made by a Taiwanese company based in 

Shropshire and named after a German, Jewish, 

American scientist, the Einstein is the usual 

electronic cocktail o f exotic components from 

around the world. Disc drives tiom Japan, 

Basic from Torquay and chips from all over the 

shop. 

I opened the hex will: some apprehension. 

Here \V:i3 a n-id-priccd, mid-range computer 

complete with a disc-drive. The last time I 

looked <t a cheap system with integral discs I 

had lo spend ihree days soldering wires before 

it wculd work. The Eins'.ein presented absolu-

tely no problems. I timed myself and it :ook m ; 

less than two minutes to unpack the micro, 

plug ii in, connect it to my TV and get l 

picture. 

It too.c slightly longer to retune the TV to 

optimise the display but, before three mir.utc.s 

were up. I had managed to insert the system 

disc that come!- with the machine, and load the 

directory. A number of things helped, JHor a 

start the plug was already connected. Many 

micros come without plugs so you have to nunc 

around or one to "borrow" for the compatei. 

But, most of all, 'he integral disc saves 

worrying about cables, interfacing and the like. 

Albert E.nstein woulc never have won a 

beauty comperiticn and neither would hi3 

computer namesake. However, the design of 

the machine is elegantly utilitarian. It is 

moulded out of a fairly tough-gauge plastic so 

you can comfortably sit a monitor or TV on 

top. I would net recommcnd this though as you 

would have to sit much nearer to the screen 

than is good for y:>u. 

Above the keyboard are two LEDs tha do 

little more thai tell you that the computer is 

working and what mode the keyboard h ir. 

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

3 in. Hitachi-style microfloppies which are 

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

A button below the slot imposts the discs for 

you when you need to swap them. 

There is a space on the right-lianc. side of the 

machine to add an extra disc unit. This would 

be almost essential if you were using the 

Tatung as a workaday business computer but a 

bit excessive for die home user. Between the 

disc and the potential disc is £ grill which I 

thought was probably there to helpaircool the 

insides. It turned out to be a loudspeaker, loud 

being the operative word. 

1 thought that the Oric was u touch strident 

with its built-.n speaker hut the Einstein is 

positively in the Motorhead ckiss. In front cf 

this is the keyboard. Topped by a row of seven 

function keys, the keyboard contains no sur-

prises. 1 don't like to see the graphics characters 

printed on the front of the keys, it looks messy, 

and most people only use them occasionally 

anyway. However, it does seem to be de 

rigueur in micro circles. I doubt if anyone will 

miss the Tab key. which thi: Hinsicin docan i 

have. 

Along the rear cf the micro a_e a number cf 

interfaces. I f you are wing tc make use of them 

1 would suggest tha: you find a permanent 

horn.' for the micro. They r.rc not the sort cf 

things that take kindly to being constantly 

plugged in and unplugged. There is, of coarse, 

a printer port, an interface for more disc units, 

up to a total of four drives and a user input 

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

D6wn tile right-hand side of the mach.neare 

two more pcrts. Ostensibly these are for joy-

sticks, but are actually analogue to digital con-

verters. If the Tatur.g Einstein has ore obvious 

application, it is in the scicncc laboratory. With 

all these ports around the machine it would be 

excellent for the control and mon.toring of 

experiments. It is £ pity :he micro is named 

after a theoretical scientist, when it has so many-

output port. Just what you need to run a pewer 

station or a cruise missile launcher. 

Right :n the middle of all these ports is .some-

thing called the Tatung "pipe". It 30und3 like a 

copy of the Acorn "tube", but is much nearer 

in concept to the port on the back of the 

humble Spectrum. lake Sinclair's port, the 

pipe ;s not much more than £ simple extension 
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5S EINSTEIN 5 

the analogue ports is the idmost 

R.S-232 port, though it us^s a I T N 

socket so you will have to worry about solder-

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

bes: of all, a volume control knob Until I 

found this, I actual.y had a neighbour come 

round and complain about the noise. 

Nobody will be surprised to discover the TV 

output on the right-hand side of the micro's 

case, but I was disappointed to find that there is 

no monitor output. \ omputcr with as many 

user pcrtsas the Tatung Einstein could do with 

a simple RGB output as wed. There is a spedal 

Tatung colour monitor to go with the Einstein, 

ujs.iug £-240, but because there is no RGB 

output you annot easily use any other manu-

facturer's monitor. 

a "soft machine", that is its 

and operating system are not 

actually resident a all. They come on :lisc and 

are loaded into the machine in a ritual the user 

mus" perform each time he or she uses the 

micro. Yet there is an 8K R O M which includes 

the machine-code monitor system. Th s makes 

The F.insrein nn atrrnrtive n ir to for the 

enthusiast but hardly ideal ior the beginner. 

Should you want :o develop machine-coce 

software, von coul:l do so without ever entering 

trie disc operating sys.em. But most people will 

want ro use Basic at some, time and it 1ms o he 

loaded from disc. To do this you must first 

load the disc operating system or DO.v 

XtalCos is the operating system used by the 

Einstein. Because it comes supplied on disc, 

there if. no reason why you couldn't use 

another operating system. No others are avail-

able at the moment, but should XtalDos mark 

II appear, or should some enterprising pro-

grammer devise a version of CP 'M for the 

micro, you will only have to pay for rant disc 

cs i< remarkably similar to CP/M, so 

uch so :liai 1 managed tc ge started knowing 

only CP/M" and not XtalDos. But XtalDos — 

proncunced crystaldos is nor CP/M and will 

not run all CP/M software. This is a bit 

naughty because on the computer's box is the 

boast: "Ability to run CP/M software". There 

are more thai 5,000 CP/M software packages 

available so you could be forgiven fcr t hinking 

thai buying an Einstein gives you access to a 

huge bac.< catalogue of programs. 

The Einstein does have the ability to run 

some CP ' M software, .1 is just that you cannot 

buy genuine C.F/M fot it yr-i Whnr is nore, it 

will not be cheap when it is available CP/M 

system discs generally cost around the £50 

mark. Furilier to this is the fac: that, as yet, 

there is no CP/M standard for 3 in. discs. This 

means that even if there was a true imple-

mentation of CP/M for the Einstein, you would 

not be able to stroll dowr. to your neighbour-

hood store and buy a software package offthe 

shelf with any confidence that ii will run on 

your micro. 

I hope that scineonc doss implement CP/M 

just as soon as the 3 in. standard is decided 

because, quite frankly. XtalDos is a minority 

operaring system. There will never r̂ c enough 

(continued on page 55, 
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Spa House, 11-17 Worple Road. Wimble dor, London SW19 4-JS Tel: 01-947 8552 Telex: WOWICO 8955888 

Aiphaom 32 Prnter 
Biolliei HH15 
Brother HR25 
Da&y Step >000<20CP3i . . . 
Diablo j3C ;aPI) . . . 
EP44 Personal £lec. Printer. . 
Ju<i 6130 
Quc-ii-Dciia Daisy wneei Krinte- . . 
Qume 11/40 IRQ! 
Qume 9'45 (HO) 
Oime Letie Pro 20 
RiChO FP1300 
RiCho FP1600 
Smith Corora IR1 Daisy Whno Primer 

£59 90 
£335 CO 
£55500 
£246.00 

£' 320.00 
£19500 
£335.00 
£23500 

£'190.00 
£'590.00 
•T.qQnr 
£899.00 

L''239.00 
£-7500 

iimmmm 
Coinnicdoie 170' Cobur Monitor. 1175.00 
Sanyo 2112 Qieai Sueeu 15M1Z . . 5:65.00 
Sanyo 3125 Col. Med Rej 4C0PIX £17500 
Sanyo 3t15 Col V.Hi Hes 800PI . . . . 139900 
Conmodore 154' Ois< Or ve U 5652 
Oric DISK Ortves i 229 00 
Sinclan MicoUnves SSOjWJ 
Ke/hoard £MUlvJ 
Sirclair tntatacc '1 ?.!»n 00 
Conmortnrp C2N Cassette £3b UJ 
Soiware: Wordstar i.2bO.'JU 

$aflii Accounts . £295.00 
All send ng soltwfiic remc3 available . . f?OA 
Taiormadc software -.vrirtftn bv our inhcuse software 
team ROA 

Keywards. cable, inlerlaces. tractor feers. slunt fends.disks, 
soltirare.up g ades listing paper, ribbors. dasj wiecls 
available for mos! p oduuts. 

i r f s _ •= 3 1 

* Guarantees avaiable 
* Wholesale prices! 
* Export facilit ies arranged 
* Superb stock of computers and peripherals 
* Express delivery 

RING 01-947 8562 
Official supplies to tte U.K. government departments, 
Briliah Tslccim end many mulli-riaiion-j organisation*. 

Aprico* 256K lx51bl»0 + Munlur.. 
Apnco- 256K 2x3<5 Q'D fMontor 
Apnco: 256K 2x?20 C/O - Montor . 
Apnco; 256K I0NB HD D - Mon.tc 
Conmodorc 61'* 
Conmcdoro VIC2) Sla-'ter pach 
ConmodorcSX 64 t Per tab e) . 
Epson cxio «nxao +cable 
Epson Portable PX B . 
Epson Portable ?:< •> FAM 
Kayp'0 7.. . 
Kaypro I0MI1 
Cue Atmor, «8K 
Sarvo MDC555 2<iGCK 0.0 + Mom or 
Sinclair i t Spectrum 43h 
Sinclair 2x81 . . . 
Sin JS 1 128K1.2MB 
Siriis'V 256K 1 2 - 10 GVB 
Telcvideo 

£1349.00 
£1499.00 

£2379.00 
£52.18 
£08.69 

. £009.00 
£1599.00 
£6-19.00 
£799.00 

nyy.uu 
£2099 00 
£45.00 
£899 00 
£ OC.OO 
£33 iO 

£165Q.0C 
£29 50.CO 
. POA. 

h --1 h "M 

AradexDRBODO . . . 
8r.;the- HHC . . 
Canu i PV/l'.W (NUlt 
Commodore MTS SCI 
Corimudore 1526 Prnter 
Epsor =IX3CI 
Epson ̂ X8L F.' I. . . . 
Fpfinr. PX8C 
Epson 3X100 F/T Pinter 
r^nn - a I CO P.'" 
Manneimam Tdly foTBO 
Mannesmarn Tally t.'TlGO 
Mannesmarn Telly kTl80 
OH Microlinn P r n l c r 
OKI Microlina R3A. . 
OKI Microhm 9? (P) 
OKI Microti OS 84 (P> . . 
n<*lix 10 (N 01 
Seikosba GPtOOA. . . . 
Sakasla GPIOOYC . 
Stinwa CPS) F/T 
SUr Gemini lOX 
Star Delta 1). . .. . 
rrr: isfio <Pi 

'RvV Telephone for s, cucla'ion or your coifig 

All prices JxcUding V.A.T. 

f799 CO 
$13000 
f2yyou 
£175.00 
$250.00 
£199.00 
£22500 
£32500 

. £34500 
£425.00 

. £'99.00 
£399.00 

. £599.00 

. £259.00 

. 1399.00 

. £399.00 

. £635.00 
£499.00 

. £179.00 
1175.00 
£ 185.00 
£209.00 
£319.00 
£4 69X10 

urn!'one. 

PRICES THAT'LL KNOCK 
YOU OFF YOUR FEET! -

rrrffPi e d u c a t i o n a l i w h 
S O F T W A R E 

BBC MICRO B 

FRACTIONS 
Tutorial cassettes with an unlimited number of exercises 
Introduction 6.95 And available in September 

Addition 7.95 Subtraction 7.95 

Subtraction 7.95 Division 7.95 

TOPICS in English foi 6-9 year olds 

Multiple choice programs designed to improve \occbulnr>. 
spelling, word power and comprehension. Each program 
has five topics of 10 excrciscb. 
Topics 1 and 2 6.95 Topics 3 and 4 6.95 

QUIZ 
A competitive general knowledge gatre lor individuals or 

teams. 

Quiz 1 " 6.95 

TOWERS OF HANOI 
Lea n and develop logical skills in an attractive game. It can 
be .set to suit all ages. 
To vers o f Hanoi.. 6.95 

MICRO-NINLRS 
Develop wore power and solve clues with an intriguing word 
came t6.y> 

All cdutalional text has been prcparcJ or have been set wilh 
the irtvirfi of I H A rc.vh(»is V/orri gnnp itm .vi iricn hy 
graduates and programs by rrofessicnals All prices includc 
P&P and V,\T. 

Please writ: or phone tor f irther detail; 
or send cash with order io: 

MXRO-JENN SOFTWARE LTD 
81 fiQ'. IIIRKI.fi HhA I H UOAI) 

HAROLD WOOD. ESSEX RM3 M.R 041»23-42R0 

The name of the 
Game... 

.. IS COMING! 
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(continued from page 53) 
XtalDos systems in circulation 10 justify a large 

software base. 

There is or.e other possibility. The Einstein 

is physically able to rur. MSX Dos. The micro 

has mcst cf the right hardware anil it would be 

a lcgical direction for Tatung to move in. 

Despite my severe u\sr~vations about 

mir.ori.y operating systems, XtalDos is jolly 

nea:. So isXtd Basic, th; native language of the 

Einstein. It has met with a degree ol acclaim 

from programmers but is not a good language 

for beginners. I found rhar ir ron rained a lot of 

commands that could be found elsewhere but 

are not standard. 

Xtal Basic may he better than other Jasics 

but there wil". be precious few games listings 

publisher! in it and there will be hf.rdly any 

good books about it. But, again, because X:al 

Basic comes on disc and not ROMs it is an 

option. There is no reason way standard 

Microsoft Basic could not oe implemented on 

the Einstein cr. for rhar matter, Forth, Puscil, 

Prolog or Logo. Any vcrsiors of these 

languages developed for CP/M could be 

adapted fairly easily, though it might .lot be an 

economic oroposal. 

The sys~em disc mni-s with a lew example 

programs which don't snow the Einstein off to 

its a est advantage. I realise that Tatung must 

have bent over backwards .0 trim the costs to 

ach.eve the s.ib-£500 price tag, yet it would 

have been so much better if the supplied soft-

ware was more imaginative. The Othello game 

was easy to beat and the snakes game down-

right boring. 

I may he asking a lot but for this price I 

would like to have z second disc containing a 

word processor and a spreadsheet. This way 

you would be able to buy a complete system, 

ready to work or and for a good price. 

Xtal Basic is not new, I remember seeing a 

version ages ago on the Sharp W7.-80K Tt bis 

a lot more commands than common or garden 

Basic, complete with 'hings like Deck and 

Dofce which are two-byte versions of Peek and 

Poke, strictly for the enthusiast. However, Xtal 

Basic is very good at handling rh? sound and 

graphics of the Einstein. 

Sound is often the Cinderella feature on a 

.compu:er, so my heart naturally warms to 

Tat.ung's serious treatment of it. The Basic 

commands and the sheer volume and the flexi-

CONCLUSIONS 
I The Finstfi in does not fit into thQ 

current spectrum of available micros 
very we I being neither a good enough 
gamco machine nor a powerful 
enough business system. The cop-oi t 
answer is that it is an educational 
comouter but mat is one role it is 
particularly u rsu i ted to f i l l 

• Anyone purchasing the Einstein may 
have to reconcile themselves to 
owning a gnet .0 machine. I carno t see 
the dedicated software base evpr 
getting large enough to be anything 
else. And as for CF/M conpat ib i l i ty , 
somoorc is going to nave to copy cach 
package across into the Einstein disc 
format and. in many cases, rev/rite the 
su f lwa i i lor the 40- or 32-column 
screen. 

• In my opinion Ihere is a serious design 
fault. Had the disc drive ocen a 
standard 5<A in. unit, then users would 

bility of the hardware are all plus point loi 

T:inmg Unfortunately, the other half of the 

sound ar.d visicn equation is noi so good. 

For a start, the colours are dinjy. The red is 

more like a washed out pinky orange than the 

cclour of the people's flag aid the blue just 

isn't true blue ft all, hut :i w--rdy p irp e tint. 

The Fasic commands controlling graphics 

are extensive and flexible enough and 32 sprites 

should keep most zappers 111 aliens lor days. 

Apparently, the Einstein uses the same video 

chip as MSX. machines. I f that i> the case then 

the Japanese invasion will be nothing to fear 

because the high resolution isn't all that high., 

the colour not very colourful and the sprites 

none too spritely. 

Mavirrmm resolution or. the screen gives 102 

by 256 pixels — hardly high resolution for a 

£500 micro. There are 16 colours but, because 

they are so dull, 11 is difiicult to tell some of 

them apat. Although they are easy to control 

from Basic ii isn't enough fiir I (>84:s model. 

While the graphics might be a litilc dis-

appointing from the point of view of the games 

player, they aie not all that useful for the 

business user ei:heT. You can select either 40 OT 

32 columns across the width of the screen, bu: 

both sets of characters do not look as attractive 

as those to be found on other micros. More 

import artly, 1 found my eyes were feeling the 

st'ain after about an hour's use. So wore 

processing which anyway should really have 

80 columns — on he Eirstein might not ie <1 

serious proposition. 

The colour resolution ol the lunstein is only 

to the nearest character position Tha is 

cclours sre defined on a by 24 or 40 by 24 

have immediate access to all the 
available CP/M so'tware. I realise 1ha1 
this would have added to the cost but 
it w o j l d also add greatly to the ut lity 
of the machine. 

• There is one o n e r prcblem that wil l be 
famil ar lo owners of ihe Sharp micros 
which have a lot in common with the 
Einstein, thanks to versions of Basic 
not stored in ROM. Should Tatunq ever 
be tempted to mske changes to Xta 
Basic ̶ the installed version is 1.11 

then software may no longer be 
transferable between machines. 

• All Ihese reservations aside., the 
Einotcin io a very low-coat way ol 
buying a disc-based system. It is fcuill 
f rom reliable tested technology and is 
unlikely to have the teetning troubles 
of ths CL. It is especially suited fot 
control purposes and wil l th ' i l l the 
hacker w i lh its Xtal Basis anc 
extensive rrachine-ccde monitor. 

1 
grid. This is about the same ason ihe Spectrum 

— hardly impressive. Drawing a diagonal line 

results in the chunkiest graphics you have ever 

seen because he lit pixels fill the whole of their 

row within a character space. 

The manuds don't help much either. They 

are so unbelievably boring thai I thought they 

must have been wrirteri by Jeffrev Archer. 

The "DOSMOS" booklet, now there's a 

name to conjure with, is much more useful than 

the introduction book vei every hit as dull. It 

contains inform:.t ion about the machine code 

monitor r-.nd how .0 use the disc operating 

system. A third book is supplied with the 

machine called the Basic Reference Manual. It 

is the programmer's bible, yet suffers from the 

sume shortcomings as the other two books: i. is 

dull, contains no index, and no sensible 

appendices. I: should at least contain a section 

full of memory map diagrams, screen address 

diagrams and the like. 

I was impressed by t ie inclusion of a quick 

referer.ee carc., similar to that sent 011: with the 

Dragon 32. However, it turned out to be not as 

useful as I expected with no adequate descrip-

tion of the Basic keywords. Tliis would be 

espscislly useful as curuiin Xtal Basic keywords 

are slightly exotic. 

Although . have reservations aboui mis 

micro, it does compare favourably with other 

systems ir. the same price range. The machine 

siis uncomfortably between computers like the 

BBC Mi:ro, which is definitely a home 

computer with business possibilities, and the 

£700 ACT Fl which is a business computer 

with home possibilities. You can now buy a 

BBC for around £350 or le:«. '.1 hns better 

graphics than the Einstein, similar sound, 

bci:cr Basic and better manuals. But it doesn't 

have discs, nor does it have as mudi memory as 

rhe Einstein which corrus with a lull 64K plus 

16K of video RAM. In practice this means u 

fi4K memory, because thu video RAM lies 

parallel to the main RAM. 

Although the BBC has a wide user base and 

all the advantages that brings, add-ons are 

expensive The Einstein will be able 10 use 

standard udd-ons thus reducing costs consider-

ably. If you want compatibility wi:h educa-

tional users t he BBC would be a better buy, but 

hackers might choose the disc-based system. 

Compared with the Sinclair QL. the Hinstcin 

is not very rucy, but its 3 in. discs are a sight 

more standard than Sinclair's .Vlicrodrives. 

They are also more useful, more likely 0 last 

and can hold more — 19(>K per sice as opposed 

to 100K per cartridge. If you want to play 

games the QL will be a better be. bui for 

ser ous use the Tatuig shculd win. ;_] 
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Oh Borzak *•?!' 
He's just fallen In the bog. 

Oh Borzak •a?!1 
He's just been hit 

^ by a piranha. 
Borzak the amazing bug eyed beastie from 

^ Betelgeuse is our Number One, maybe he will 
be yours. 

> Borzak runs, jumps and ducks on the way to 
his spacecraft, on 48k Spectrum and 
Commodore 64 with keyboard or joystick 

^ ^ control. Price £6.95 including VAT. 

W 'Oh Borzak*"?!' Don't curse too 
loud if you can't get him back to 
his ship. 
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P S I O N , T H E S O F T W A R E C O M P A N Y that 

produces much of the Sinclair Spectrum 

official software and the bundled software — 

Quill, Archive, Abacus arc! Easel — for the 

new S.nclair QL , has branched out into the 

computer hardware business, an aret that has 

seen many recent failings by boih large and 

small companies. 

The excursion into the apparently risky 

hardware manufacturing side of the business 

comes about by the desire to produce what 

Psion describe as a new type of computer 

product railed the Psion Organiser. 
The Psion Organiser is a calculator-sized 

pocket computer featuring a 16-character 

LCD display, a 36-key keyboard and ai 8K 

plug-in Eprom memory pack or catapak. The 

calculator-type kays are protected while in the 

pocket by a sliding cover which, when 

withdrawn, exposes :he plug-in memory 

underneath the keyboard and the display-

contrast adjuster control on the right-hand 

side of the display. Complete withdrawal of 

I he cover gives access tc the PP3 9 volt battery 

compartment. 

The computer is based on the Hitachi 

63C1X CMOS 8-bit processor, which contains 

4K of on-chip ROM. This is supportsd by 2K 

of RAM for :he calculator working teg.sie-s, 

system variables and ar: 8K F.prom for 

program and/or data storage. 

For £130 the user gets a bare bones 

calculator with a 15 character ulphs: numcric 

LCD display — no scientific functions with 

parenthesis limited to a depth of two - - and a 

built in database facility, capable of seaichi.ng 

the 10K of character storage — 8K Eprom — 

for a specific number or character string 

witnin five seconds. 

The Organiser is activated by using tile 

On,'Clear <ey and powers up with the d.splay 

showing the time, date and month. The time 

may readily be adjusted as indeed it needed to 

be. The machine provided for review stopped 

Kathleen 
Peel tests 
the pocket 
computer 

that fi l ls the 
same space 

as £100. 

the real-time clock from running when the 

machine was switched olT, the replacement 

machine hed r.o such problems. 

The Moce key selects the current operating 

mode, that is: 

Enter for general purpose free format data-

base entries and editing. 

Coll for performing calculations. 

Off which the user Executes to switch off. 

Each individual process is performed by ase 

of the Execute key — calculations are entered 

in the normal manner aud die Execute key-

pressed instead of the more usual calculator = 

or Enter key. 

Data is simply :yped while in :hc Er.ler 

mode using 'he alphanumeric keyboard, each 

file being saved using the Scve key with die 

display indicating whe:her the data is saved in 

da:apak 1, or 2 i f two da:apaks are installed, 

according to the user's choice. 

The database needs ro be fairly static, data 

changcs simply overwrite the existing dati: in 

memory to make ir unreadable and the new. 

file is written into a eleen crea of menu ry. 

Fast changing databases will become 

ex:remely wasteful of memory. 

The database in each dalapak must be 

consistent; the user can store telephone 

numbers, train timetables and appointments 

together within one datapak but there is no 

way of restricting a search to a specific 

segment or groups of lilcs in an individual 

datapak. 

Find2 string$ will find every occurrence of 

stringS within ,.ll the databases in datapak2. 

Therefore as an electronic notepad, the user is 

required to .sceo with the Organiser all :hc 

necessary databases separately wh.ch could 

(continued or, page 59) 



GET TO GRIPS 
WITH 

ARCAL 
ACTION! 

Protek Comput ing Ltd, 1A Young Square, 
Brucefield Industrial Park, Livingston, West Lothian. 0506415353. 

QUICKSHOT II £11.95 
New inprovec design • Trigger - Top Fire Button • Auto Fire • Built in 
Stabilizing Suction Cups • Tor jsewiili diiv Lu npuiui with a p i n D' 
type connector. (Arari Compa:ible). 

QUI CKSHOT I £9.95 
New improved sî mfc • 3 Fast acuon fire buttons • 4 foot long cord • 

Arcade Lcr.trj; • l-or use w:t i any cempjtcr with a Pin 
D'Tvpc- ccnncctbr. (Atari Compatible). 

BBC JOYSTICK 
SET £1V.Vi 
Contents: Ouickshot IJoyscick • 
Prorrk RRC Jn^rirk Irrprface • 
In ar attractive Gif: Box. 

BBC JOYSTICK 
INTERFACE £11.95 

Simply plugs in • Compatible 
with any Atari :ype Joystick, 
e.g. Quickshot and Games 
Master • Suitable for use 

with all standard BBC 
Software. 

ZX SPECTRUM 
SWITCHABLE 
INTERFACE £19.95 
Nopro>ran-ming required •Simply 
ptû S m • Nc additional software • 
C6rnpaublc.ii il <-• flick of j s-.̂ iich 
win Protek'Cu'ScrKeys) Kempsron 
AND 5inclaiI" JOY:UCK 5ofi>•• ai 
Corpaiiblevvli!- any Atari Tyiu 
joystick e.g. Quirksnn: or Ganes 
M.I-.L IT 

ZX SPECTRUM JOYSTICK 
SET £29.95 

Contents: Quickshot I loystick • 
Switchable Joystick Interface • Airliner 

̶A - u l l Flight. S imu l a t i on 
Program (16K) - I I an DTLRD-iiw 

Gift Box. 
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(continued from page 57) 
beccme expensive in terms of datapak cost, 

and add considerably to the amount the user 

has -.o carry around. 

The 8K Eprom can store about 200 names, 

addresses and telephone numbers. A search 

nay be conducted using the Findn string$ 

function, ever/ record containing 3tringS will 

be displayed, otherwise the computer keeps 

searching for a match. I f thers is nc match, 

the message "not found" is displayed. I f a 

stringS is net given for the search, the 

computer will step through every file within 

the database. 

By adding a program pads — £30 Finance, 

Mathemati:s or Science Paks tre available — 

the Organiser is provided with futther modes 

cf operation: 

Copy for copying between datapaks. 

Cct xised to access prcgramg. 

The Organiser :s also capable of performing 

the same trigonometrical and scientific 

functions as found in the more comprehensive 

calculators. 

And lastly a procedural language POPL :s 

added. Each procedure is limired to a length 

cf 200 characters, with an individual line not 

exceeding 100 characters. POPL suppor:s 26 

variables and can pass parameters between 

procedures — there us Goto a label and 

looping facilities. 

Under normal conditions, rewriting code :.3 

r.ot a problem as the program s:or£ge media :s 

reusable. With the Eproms it is not and once 

written to, that space cannot be re-used until 

the datapak is re-foimated which clears the 

whole of the datapak ready for a fresh start. 

The Organiser may be expanded to 

incorporate two 16K liproiv. datapaks, these 

cost £20 each tut increases them i.n memory 

storage capacity up to 40,000 characters. The 

user may install 8K Eprom datapaks which 

cost £13. but either way strikes me as being 

pretty expensive for storing data. 

The datapaks may be reused up to 100 times 

by reformatting — wiping clean all of rhe 

Eprom; remember YOU cannot selectively 

erase. This will cost £3.50 if done by your 

local stockist or the large user may purchase a 

Formatter for £45 which can reformat two 

datapaks in 30 minutes. 

The manual supplied is 1/4 A4 size of about 

50 pages t>f text and diagrams. Most details 

arc explained twice bu: for those who so far 

have shown no interest ;n computing, the 

documentation will be difficult to understand. 

The average computer user will find no 

problems other than :he programming 

requirement of learning yei another language, 

POPL. which can hardly be of use in any 

other context. 

The RS-232 expansion unit, which costs 

£25, permits the user with a modem to 

downline load data via a telephone line tc a 

remote computer. Computer to computer data 

transfer is also possible. 

CONCLUSIONS 
• Al though very simple to operate as a 

database with a s ingle integrated data 
file, the Orpaniser oarno: handle 
separate databases residing on Ihe 
same datapa<. 

H¦The database being searched needs to 
be lairly static, if it is going to cnarge 
daily as a stores inven to7 might do, 
then the neccssary changes to Ihe 
database are going to use up the 
avalable memory space extremely 
quickly. 

• Program development is l ikely lo 
suffer the same fate. It is not possiole 
lor a user to write and enter £ program 
without faults, and the Organiser wil l 
allow ihe user to work on only cne 
procedure in RAM at any one time. 

> ¦The Organiser is going to be very 
expensive to run a3 a computer. The 
development ot software which is 

always subject to change and revision 
does not lend i t se f to the type of 
storage mec ia enp l oyed in th is 
computer deslon. 
¦The use of Eproms as the storage 
media imooses restraints on the 
programmer, a requirement for a local 
Eprom fonoa-.ting service and fairly 
substantial power recuirements on 
the hardwfcitj Jeiriyner. 
¦ The Orgar iser appears to fit Ihose 
types o : market v/here data security is 
essent ia l and, of course using 
Eproms gives a very high level of 
security, but logistically I 'm not sure. 
The data typed in is secure, b j t 
whether it can be entered correctly 
using the calculator-type k©yboa'd 
and very small screen cisplay w i : h o j t 
a lot of oarefu checking at the t ime of 
data entry, which the average person 
is ur l ike ly to per'orm. is doubtful . 

What the competition 
hasn't been waiting for. 
Latest vers ion o f F o ^ h f o r t h e B3C 
(Is n o t rehashed Fo r th 79 C o d e ) ^ 

Ln i qucS t a c kD i sp l c y U t i l i t y 

^ H I ̶ I I •Wil l i f o r © 
[ 1 J BBC 

S O F T W A R E 
t MULT I F O R T H 8 3 

M i c r o 

15k Ep rDmtype ?71?R 

[Vulti-tasking operating system 
for Rea -Time use. 

Here s the Forth Eprom tor the BBC Micro the I makes all others 
out of date 

It's N^ult Fo r th83 f rom Davd Hushandwhnna^bu i l t his 
reputat ion -or Quality Forth products wi th his ZX81 Forth ROM, 
Soedrum Forth -I/O Cartridge and now New Mu ti-Fortn 83 for the BBC 
Micro. This s not reheshed Fortn 79 Code, but a completely new 
version of the Forth 83 Standard. It's un iq j e in that t Multi-lasks, and 
therefore the user can have a number of Forth prog'arrs executing 
simultaneously and transpaienlly of edd i u l f er. 

Mu l t -Fc r th83s i t s i n the sideways ROM area of the BBC along 
w i th any other ROMs in use. It is compatible w i th the MOS and 
specially vectored to enaole a system to be rezorf ig j red. It contains a 
S:andard 6502 Assembler, a Standard Scieen Ecito', and a Ur ique 
S:ack Display I t i l i t y 

Wi th this Forth. DEvidHusbsndhas provided the BBC Micro w i th 
capabilities never before realised. And being 16K rather than 8K is 
twice ths sizecf o:hor vo'sions. Mu l t i -Forh 83 is supplied w i t h an 

extensive Man j aK 170 pages p l us )anda t£45+VA it is s tperb value. 
Order it j s ing the coupon add i rg f2 .30 p&p(£5 for Eu'Op?, £10 

outside) or if you want more informat ion, tick that box instead. Either 
way, it wil l pu tyou o r e s :epaheadof the competit ion. 

Pifc-cW send ne lyxiui-rortnsa ror Micro, i VAI luxeSysteni nc. Disc ISO 
Chcctos toSkywave Soflvwre Readers' A-'C (cr ewer Visa Ma ) 

Name. 

I 
Address. 

.PuMtuUi. 
SUBIECTTOAVAIlABIlirY. :ORI.CC SOiVA'AKDS 
Ser-d toSkyw/ave Software, "3 Orzor Roa<i. Oo-rremoun. 
8H' 4PW, Dose t, England. 'el: {0202}30?385 

'Anc -nore infcrrr-atior-.: 
• :V1.ilt--Forth83 
• Z>8MorthROV 
Q] Spectrum "orth-l'O Cartridge 

b l i y v % / a v i » 

SOFTWARE 

srsc I 

i 

MULTI-FORTH 83 FOR THE BBC MICRO 
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Jim Taylor hits the road 
and learns a new word 
i n t h i Q I n n k '^MSM 

F R A K ! A N E W W O R D enters the English 

language, courtesy of Oi lanlo and Aardvark 

Software. Use it when you're frustrated, wher. 

you drop your toast jam eide down or simply 

when you lose yet another lift playing the 

compulsive new game with :he title Frak! 

It's a bold change for Orlando, the 

progiammer who brought you the classic 

sfcoot'em-up Zalaga. There's no frenzied anc 

murderous action in rhis latest offering, just 

supeib graphics and a .viLly variant, of the 

platform game. 

You are casi in the role of Trogg, a caveman 

form of balloDns floating up and daggers 

drifting diagonally across the screen. As you 

climb ladders and hap along platforms it's 

difficult to avoid them. Each time you lese a 

life a cartoon-style balloon emerges frcm your 

mouth as you utter the fatal word 'Frak!' 

The garnep'.ay in Frak is consistently 

entertaining and, although quite a simpi: 

idea, provides a real challenge. But the garni 

is remarkable chiefly for the quality of its 

graphics — they are undoubtedly superior to 

anything else currently available on the BBC. 

Trogg is drawn in great denil even down 

to the stubble on his Neanderthal ch n. The 

monsters are original and colourful and thi 

game scrolls with exceptional smoothness. 

Frak! ma<es most other games ook 

prehistoric. 

For instance, Microdecl's Arena 3000. This 

is supposed IC take place hi 3000 AD, but 

games don'-, seem co have come along much in 

all that time. What yoi'. get is a version of 

Robotron, the rush-your-little-man-around-

tke-s:reen-shooting-everything-.n-sigh: game. 

As such, it's net bad. Everyihing happens 

quickly enough, the graphics are reasonable 

even if the figures are a little small and the 

with a belly worthy of a champion darts 

player. Trogg's for.e, though, is the vo-vo, 

with which he can knock the various monsters 

off their perehea. 

On the first screen his opponents are the 

Scrubblies, large purple creatures who just get 

in the way without being at all aggressive. On 

the second screen, should you ever get there, 

you will find Poglets squatting or. logs and nn 

the final screen are Hooters which have the 

prominen: facia, feature suggested by their 

name. 

Throughout the game there is danger in the 
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movement ic. pretty smooth. But irx 

completely unoriginal and, ultimately, pretty 

boring. 

I f that other arcade classic, Pengy, is more 

your style :hen you will be spoilt for choicc: 

there arc no less than "hree versions in the 

recent releases In Pengy you arc a penguin 

who must push arounc. ice-b.ocks to crush 

your enemies t.ie Srio-Bces, z s well £S 

performing other tev:ks such as lining up 

special olocks. 

Visions1 Pengi is a very good version of t he 

game. 'Poor old Pengi is locked up ir the 

freezer again!', ar.d your job is to line up the 

ice diamond b.ocks and crush the nas:y Snow 

Bees, rotur.d mor.stcrs with large noses. 

Pick up a penguin 
A bonus in this version is that the perimeter 

of the screen is ekctrified sothtt Pengi can fry 

Snow Bees if he can lure them onto it. The 

gam;: has good colourful graphics and moves 

very smoothly. The music is sprightly, keys 

are user-definable and there are up to 30 

screens. 

Competition comes in the form of Pcrcy 

Penguin from Superior Sof:ware. The icea is 

virtually the same, but the eyernrinn larks the 

sophistication of :he Visions version. 

The Sno-Bees ire again blotbish creatures,, 

but they now have large floppy ears which 

give them an incongruously cuddly appear-

ance. Therms no electrified fence, the co.ours 

are not so vibrant and the movement is 

slightly ier.<v. 

Better thin both these versions, though, s 

Program Power's Rubble Trouble which 

represents a great leap forward in the theory 

and practice of Pengy. 

In this game there art nc penguins and no 

Snow Bees. Instead, the post-holocaust 

scenario gives you a eaveman battling it out 

with the Krackats. 'mutated turtle-like 

creatures' who hatch from the reeks whirl-

have replaced ice-blocks. 

The principle i> the same — crush your 

enemies — but the innovation is that the 

boulders bounce back if they don't get l 

Kraclot. They move so quickly that you're • 

likely to splat yourself if you're not csref.il. 

Tha graphicE are excellent, widi a blanti 

caveman and very nasty green Krackats 

.Movement is very smooth and when you lose 

a life ycu ascend to heaver, with a hale. It 

doesr.'t take too much irnagina:ior. to turn ii 

tired old game in o something which seernj. 

almost original 

Original is not an adjective whic.n could be 

applied :o Simonsoft's Super Fruit. It is, of 

course, c one-armed-bandit simulation, and ;: 

very good one at that. It provides all the 

expected options and has excellent grap.iics 

ar.d sound. The main virtue of this program, 

though, is that it moves particularly smoothly. 

II, for whatever obscure motive, you want tc 

play i fruit machine on your BBC, you are 

unlikely to fine: anything better than Uiis. 

There haven't been too many motor-racing 

games available, on the- BBC, but Superioi 

Software has just brought out Overdrive while 

Program Power is now offering Stock Car. 

Overdrive is a mult.-stage 3D race through 

ice, snow, desert and riverside. You must 

first quality for the race by finishing in the top 

12 — no easy task to begin with. You begin on 

the black track heading atraigh: as an arrow 

through the green fields to the red mountains 

in the distance. Accelerate quickly or yen'11 

get flattened by the other vehicles coming 

from behind. 

Grtph.cs are good and the mctor noises are 

most convincing. The game is challenging 

encugh to keep you at it for quite seme time. 

Stock Car's graphics are much cruder — 

blobs on d track seen from above — but the 

fun of the game is a little more robust. As in 

the real thing you try to jet ronnd rhe rr?rk 

first whifc causing as much damage as 

possible to other competitors. 

There is a choice of six tracks and ycu can 

also get optional hazards such as oil slicks and 

skids. Playing agair.st the computer can be a 

bore, but competition with another humanoid 

ie much more exciting. 

Ghouls, from Program Power, is not only 

exciting but infuriating as well. You have to 

rescue your power jewels from a creepy 

mansion on. top of a hill. There are four 

spcoky screens to battle through, although I 

have yet to meet the man who has successfully 

completed this game. 

Ghoul dodging 
You arc required to jump over gaps, walk 

on macic platforms and dodge the ghouls. It is 

all pretty diff.cult. Although your little yellow 

man is plucky enough he's ready up against it. 

The grotesque red blo'o of a ghoul descends 

slowly from the toy of the screen; when you 

snuff it l.e acluallv smiles while the sound 

prcduces a derisive whine. Everything about 

this excellent game is calculated to have you 

ma.<ing frequent trips to the keyboard and ihe 

drinks cabinet. 

Jet Power .'ack, also from Program Power, 

is just as well made, with excellent graphics 

ariL sound, but is not such a compulsive game. 

Your task is to collect i ie l pods scattered 

arounc th^ spacc garage in which Nogrob the 

Terrible has imprisoned you. On your back is 

a turbopack which allows you to -hrust 

around and avoid, if you're lucky, such 

opponents as the "nasty space Googjies". 

There are five screens ar.d a great variety of 

creepy space monsters to overcome until you 

get through to Wilfrid :he hideous Yugg 

monster at the very er.d. Inventive and 

colourful graphics give this game it3 high 

quality, but you should be warned that die 

thrust controls take a considerable time to 

master. 

Landscape with tanks 
In Dynabyte's 3D Tan'.s Zone colour has 

been saci ifieed fji higli-iesoluiiou — 10 good 

effect. The game is a Battlezone variant. 

Through the windows of your command 

centre you scan the landscape for enemy 

tanks, get them in your sights and then blast 

them to bits. Very satisfying when it comes 

off. But there are also aerial invaders tc cope 

with. 

Helicopters ard fighters come zooming in 

to bla3t you with their rockcts. So you have 

two sets of controls; one for your anti-tank 

guns and another for arri-airerafr cannon 

Both a: the same time can be pretty hectic, hur 

the program does allow you to practice on 

each one separately. The game is by no means 

original, but is implemented skilfully. i i 
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drive, joysticks, datacassettc, 

printei; audio and video 

displays. 

HEALTHCARE 
FOR YOUR H ARDWARE 

When your Commodore 
64 seems dist inctly unwell 
if s hard to know what to do. 

Which is why you rieedi 
61- Doctor. 

This special program 
will fine the fault by a 
scries of short diagnostic 
tests. And tell you exactly 
where the problem lies. 

Included are tests for 
RAiVLj&yboa rd, d isc-

• So as well as saving yo u 
pounds in havingsome-
one check through the 
whole system for | fault, 
64 Doctor will give you 
peace of mind. 

You can give your 
system a check-up by 
visiting any good compi:ter 
store including selected 

branches of Lastvs, 
W.H. Smith and Boots. 

fvl. Hoc t o r lapp i n r VAT Disc £19.95 inc. VAT 

h-jfticu-p.Goditord lioiiii.Whih'hoiisplndvstrinl Estate, Ipswich IP! 5NP.'V>l: C4734f>272l 

MICRO 

BBC Micro 
" , V ^ ZX Spectrum 

unexpanded VIC 
Electron 
ZX81 
Apple 
PET 
Commodore 64 
Dragon ibookony) 
All software for the 
above computers. 

MICRO ENGLISH (BBC,-Electron) Complete 0-!evel FngFsh lang.iage 
self-tuition or revsior C O J I S O OF 2 4 pfocrnms. includes ''Sp-rink-ano-
S >fiir programs; 2 disks/la pes. 
£ 2 4 . 5 0 . 

IVICRO IVATHS 2« program evition or SDlf t j i t icn course lo 0-L:-JVH! 
£24 .RO (««i«pt 2>:01 ̃ 12 00j 
BRAINTEASERS !BBC. Electron. CBV1 64. Spectrum. Dragon. Vc) 
£b. 9b. 
"The bauK is a cofect/vn of 2$ prcqram Hs'ings, each cne &n interest/'/)e 
and amusing d/allenge. . You'll like ttm" ELECTRON L.SEF 
ANIMATED ARITHMETIC Teacheisusing rroving cdourpicUrestno: 
words! Ages 3-fl. ̃6.50 (disc f 7.SOi 
MASTER MATHS {Applo, Po! arid CBM 6-1 only). BO program O level 
course or teacher's aic. amazirg giaphcs. 
" . . . the programming standard is high ". TIMES fcOUCA TIONAL SUP 
Inmcd ia te cispatcl" Mbro Maths. Micro Erglish and Master Maths 
Phone or senc orders or requests tor tree catalogue I2CO pngremslto: 

_ Wor'd feodets in Maths eiucationaf software 
I Q I idistribu'ers in 24 co :/n tres) 

26 Avondale Ave. 
Staines, Middx. 
Tel: 0784 58771 24hr*.order* GENEROUS T^ADE DISCOUNTS 

Thenio?t CCnipk-tO compulsivo and ontarlsininy football 
ma r 0 fjem e r t iq o ne ftver 
• 4 division? • F-\Cup •rurcpeanCip •Europecr Cup 
Wimers Cup •Replays vPrcmotion/Refegaion 
• Transfers *Susrensions • Iniules •Substituea 
• Nameteam * learn selection *Nane piaveis •Choose/change "earn formation 
•Weekly league fahies ^Fixtures/Results ta'jle * Reserve so jad •Spy on otter 
clubs • Vlinufe-hy-miniJtecjcal 'ccts *Goal K ops feature 
IF WE DON" DESPATCH YOUR ORDER ON THE DAV WE RECEIVE IT YOJCAN 
HAVE THE GAME FREE! 
PCPKSOFT. 4fl QUEEN STRFFT. 8ALCERTON. NEWARK. NOTTS Tel 0636 
705230 
Rush me Tho Boss 'or my 4£K Spectrum i enclose o cheque or PO for C6.95 
Name Address .. 

nr Fluw; you 
»nce$$ rumbar 
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Have you ever wished :hat you could sperd 
more time with your computer and less setting it 
up and putting it away? Your valuable hardware is 
at risk en the floor or the kitchen table and the 
leads lyng everywhere sre a hazard to all and 
sundry. 

Ihe simple answer is the attractive and 
practical MICROMAT. Its teak veneer top, 
measuring 34" x 26' will take a monitor cassette 
or disc crive, joy stick and keyboard up to the size 
ot a BBC computer. A q jick release cassette rack 
is provided, there is space fo' magazires/ 

manuals and transformer storage at the rear 
of the trolley. 

Slots provided in the wcrking surface take all 
thewresto a Mains Distribution Unit neatly hidden 
under the desk. This unit is complete with 4 plugs 
so that just one lead to the mains is required. 

The MICRCMATE has a strorg tubular Tame, 
is easy to move around and is an attractive picce 
of furniture for the child'en's bedroom oryourown 
study. It comes ready for assemoly. a job which 
takes minutes but will give years of reward. 
The cost is only £69.95 + £6.95 p & p. 

= i 
= i 

i 

n 24 hour answering service (05436 77156) 
Visa, American Express, Access and Diners Club 
accepted. Please remember to leave your name 
and address and credit card number. 
Belcntieisi ro IICUSUCS Limited reserve re right ic a-te- F.OF!ftil*c6<<iiiowttwul notice 
Owwu ar<j lugfetruion oraeMRn iopimc re 

M r /M r s /M i s s : 
Add 'ess 

Signature 
Card N j rnbe r : . 

Postcode. 

........ „ HI ease make cheqjes payable :o Dolcol Leisure Industries Limited 
_ _ B e l c o t Leisure Industries Ltd., Cinder Road, Chase Terrace, Nr. Walsall, Staffs WS7 8XD. 

Wmz 

AREYOU 
GETTING YOUR 

WIRES CROSSED? 

LET MICROMATE 
TIE UP YOUR 
LOOSE ENDS. 
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% H I U A k l f W k i V South London s Largest Specialist 
V k M O N o l O K t Micro Computer Centres Offer 

I N T E R E S t f R E E 
C R E D I T Micro Computers 

^nH Peripherals _ 

In addition to offering computers and 
peripherals a: low, low prices, Vision 
Store now offer Interest Free Credit i.e. 
paying over 6 or 9 months wi th no 
interest charge. To take advantage o f 
our /nterest Free Credit Scheme come 
to one of our stores where our friendly 
staff wi l l help you complete the form. 
Then subject to status, after paying the 
deposit, you can take the goods away 
with you. It's as simple as that! 

COMPUTERS 
COMMODORE 

I Price I Deposit Payments 

CBM 64 Bu i i n eM Pacluiyt? 
including 154? disk drive. 
£01 dor matrix pinter and 
£2C5 worth of F?EE software 
£629.95 
Interest Free 
Deposit £ 7 /.9b + 6 inortl ify 
oaynents of £92.00 

CBM 64 
CRM '.4 v.virh 
Cafsette 

CBM 1541 Disk Drive 
CBM 301 DotMat'ix 
Piinttri 

CBM 1526 Letter 
quality dor printer 

CBM 1701 Co our 
McnltO' 

£204.95 

£2' 9.95 
£2 i 9.95 

£225.95 

£339.95 

£229.95 

£24.95 

£33.95 
£27.95 

£30.95 

£3995 

£31.95 

6x£30.00 

6 x£ 36.00 
6x£32.0 0 

6 x£ 32.50 

6 x£ 50.00 

6x£33.C0 
SX64 Portable Compute' 
irx"l jd/n^ Disk Drive and 
Colour Meritor plus 
£210 of FREE Software 
£799.95 
Interest Free 
Deposit £2C5 59 - 6 month!/ 
pa ren t s of £99.00 

SX64 Portable Compute' 
irx"l jd/n^ Disk Drive and 
Colour Meritor plus 
£210 of FREE Software 
£799.95 
Interest Free 
Deposit £2C5 59 - 6 month!/ 
pa ren t s of £99.00 

SX64 Portable Compute' 
irx"l jd/n^ Disk Drive and 
Colour Meritor plus 
£210 of FREE Software 
£799.95 
Interest Free 
Deposit £2C5 59 - 6 month!/ 
pa ren t s of £99.00 ' • W 

VIC 2fJ PACKAGE he 
VIC20T2N 
Cassette Jo/stict 
Game Cassette 

Game Cartridge 
Usual P-ice: 169.95 EK9.95 1 f 1 7.95 6x£2200 

ATARI 
Atari flOOXL 64K computer 
with FRZC Software 
£249.99 
Interest Free 
Deposit £33.99 »- 6 northly 
payments of t. 36.UU 

630X. with 1010 
r . i w r f Dfck 

830X. with 1010 
Cassette Deck 

8'JGX. with 1050 
Ufak drive 

>050 disk d w ; 
J020 Co/cur printer/ 
plotter 

J027 Letter quality 
printer 

f 7C.9 9(1 AxP?i no 

£299.90 £35.90 6x£44.00 

£5J9.90 
£299.90 

£5 7.1Q 
£35.90 

6x£6ZOO 
6 x £44.00 

£ i 99.90 £ ? 9.90 6x£30.00 

£2^9.90 £35.90 6x£44.00 

BBC MODELS £399.95 
NOW AVAILABLE ON 
INTEREST FREE TERMS 
£99.95 Deposit -f 6 monthly 

payments of £50. 

BBC I Price I Deposit Payments 
BBC Model B - corrpurer 
cassette deck and cables 
£439.95 
merest ree 
Deposit £4995 - 6 monthly 
payments of £65 00 

^mr, 

BEC B with Disk f/F 
plus tOOK Comana 
Disk Drive £689.95 £9595 6x £99.00 

Cumana CSX100 Disk Drive 
£185.95 
nterest 7ree 
Deposit l 29.95 6 nonthly 
payments of £ lh> 00 f ^ ^ ^ 

CUMANA 1 x2D0K 
Dish Dri/e CSX200 

CUMAIMA ?x 100K 
Disk Dri.-e CD2C0 

C UMANA 4 0/30 T 
2x200KCD400 

CUMANA 4 O/BOTR 
2x400KCD800 

£229.95 

E359.9.1; 

£539.95 

£579.95 

£37.55 

£47.95 

£71.55 

£99.55 

6 x £3200 

6 x £5200 

6x£ /800 

6x £80.00 

Micravitec Cub RCiR 
Colour Monitor 
£229.95 
Interest =ree 
Deposit £44.95 - 6 monthly 
payments of £30.00 

S/.NYO K " RGB 
Monitor Std £249.95 £33.55 

TORCH ZB0 Dsk Pack 
inc C/PU Pruorams 
Perfect Speller 
Perfect Writer 
Perfect Filer £859.95 £259.95 i 

PRINTERS 

DOT MATRIX 
Epson RX80 rjrnmmm 
Dot Matrix Printer n ippwi i 

£259.95 J mm m m , 
Inteest Free 
Deposit£37 95 4 6 nonth 
payments o f f 3 7.00 

EPSOM R>B0 F/T £299.95 £59 55 6x£4000 
EPS OW F>80 £439.95 £49.95 6xE6500 
FPSOM M<t 00 F/T £489.95 £b7.f;S 6xc72 00 
EPSON F> 100 F/T £579.95 £53.55 6x£86 00 
SEIKOSHA GP'OOA £179.95 £23.S5 6x £26.00 
SFIKOSHA GP500A f j 79.95 £23.55 6x£26 00 
SEIKOSI I'1 GP550A f?79,9r. £37.55 6 x F. 32 00 
SEIKOSKA GP700A £349.95 £49.95 6x£5000 
SHINWACP8C £279.95 £39.95 6x£4000 
STAR DPS 15 £319 95 6xF4600 
STAR GEMINI I0X £259.95 £35.95 6x£44 00 
Brother EP44 £239 95 £35.95 6x£34 00 

DAISY WHEEL LETTER QUALITY 
I Price I Deposit; Payments 

Smith-Corona TPI 
Daisy Wheel Winter 
£259.95 
Interest Free 
Deposit £37.95 + 6 monthly 
payments of £37.00 

JLKI6 00 
BROTHER HR15 

£439.951 £"9.95 
£455.951 £53.95 

6x £65.00 
6x £67.00 

Momotoch MTX50C' 32K 
c m o n a c Interest Free Depcsrt £ 19.95 + 
1 1 / / . 7 3 6 morth/y payr>ents of £30.00 

Memotech MTX51; 64K 
C "7TO Q C ' r r < J r K r rree Deposit £39.95 + 
t z * 6 month.ypayments of £40.00 

New Additions - Just In 
Sanyo MBC 555 
16 bit business comDiner 
I28KRAM 
Twin 160K Disk Drives 
Detachable Keyboard 
With the following FREE software: — 
MS-DCS - cpe-atingsystem 
Wordstar - Word Processor 
calcstar - Spreadsheet 
Infostar ̶ Database 
Spellstar ̶ Spel l ing Checker 
Worth £1,400 FREE 
Interest Free Depos t £340+9 monthly 
payments ot tVC.UU 
£1,150 inc VAT 
(please nore Monitor is extr?) 
Cash Sales Only 
Sinclair Spectrum 48K 

nc. Free games 6-pack wortt £56.70 
Sinclair Interface I and Mien Drive 
ii It. 5 FiwfJfijyidiic. 

Anstr ;d Computer 
inc. cassette I green screen monitor 

Acorn Electron 
Commxlo'e Vc-20 
inc. 4 Game.* Cartridges fvvonh E39.96J 

Brother HR5 Printe/ 

£125.95 
£97.93 

£259.95 
£199.95 
£99.95 

£159.95 
SOFTWARE 
Dont forget-

are I nnrlor's larges- *to:kisr of Mlrrn Computer 
Software. Over I.OOO p-ogwmmes m stcx:k for qznrx*, 
educational and business. Continuous demo'istrations. 

EXPORT 
Al, our hardware arid software s available T^x-Free to 
overseas customers, please ienc for our comprehenswe 
list. Plcosc conuict our Croydonofficc. 

MAIL ORDER 
\X>v s<wJ our vUmlr rarrjp anyvohprp in the t JK hy FRrr 
Injured Securicor Ceiive'ry. Fleas? contact ou' Croydon 
office. 

Interest Free Credit available to Mall 
Order Customers. Phone or write for 
details. 

All Prices Include VAT VISION STORE 
VISIONSTORE KINGSTON VISIONSTORE CROYDON 
3 Eden Walk Precinct, Kingston, 96-98 North End, Croydon, 

Surrey Tel: 01 -546 8974 Surrey Tel: 01 -681 7539 

64 YOUR COMPUTEF. SEPTEMBER t 984 



320 US 

generated by law freqency oscilators or 
LFO's : velocity and pressure sensors fitted to 
the keyboard , and by performance controls . 

One special kind of modifying signal is an 
envelope — so called because of the way it 
shapes sound. The envelope's parameters, 
attack decay, sustain and release — ADSR — 
are set up by the mcr. When applied to the 
amplifier, the envelope shapes the volume of 
:he sound applied to its input in the following 
way — having played a note, the attack rate 
controls the time taken for the sound to reach 
a maximum level. Decay is the time :akcn far 
rhe sound to reach a sustain level. T h e sound 
will remain at this sustain level until the key is 
released whereupon the sound will die away at 
a rate dependent upon the release setting — 
3cc figure 1. 

A collection of control settings is called a 
patch. Before the advent of the micro-
processor and cheap memory, a change of 
patch involved twiddling all the control knobs 
to their appropriate positions — a somewhat 
time consuming activity, particularly during a 
live performance^ 

These days life is made easier because 
patches are stored in memory and may be 
instandy recalled. Modern synths also allow 
patches to be saved to and loaded from tape. 

(continued nn next page) 

MUSIC 
HARDWARE 
Kendall Wrightson opens 
the lid on electromusic. 

Key on 

Key off Key o f 

MAJOR ELECTRONIC MUSICAL instrument 
manufacturers such as Yamaha, Roland and 
Sequential Circuits have not been slow in 
incorporating the latest technology into their 
machines. T h e rate at which 3ynthe3i3cr3, 
sequencers ar.d drum machines appear is 
almost as staggering as the facilities they offer. 

Most home computers have sound facilities. 
T h e better ones, musically speaking, like the 
CBM-64 can produce reasonable results if you 
have the patience a n l aptitude to write your 
own programs. 

Dedicated synths involve a lo: of clever 
hardware as well as software and the more 
professional musical home computer packages 
either include extra hardware such as voice 
cards to transform the micro into a svnth, or 
use the micro to control a dedicated syndi as 
we shall discover. 
Synthesisers utilise many techniques to 

create imitative sounds. The most common 
method, known as subtractive synthesis, 
involves control of the frequency of one or 
more oscillators from a music keyboard, guitar 
or computer. 

T h e oscillators produce wave forms of 
complex harmonic structure, like triangle, 
sawtooth and square waves. These wave forms 
are then modified by a sort of special tone 
control called a filter. 

Varying the filter's cut-off frequency 
removes harmonics of the complex wave form 
— hence the term subtractive. However 
harmonics may also be greatly emphasised by 
increasing the filter's resonance or Q . 

T h e filtered tone then enters an amplifier, 
Below: CBM-64 and Drumtrax. 

Figure i. ADSR envelope. 

. serial. 
but wi l l sound uninteresting to the human 
ear, because it is static. This is overcome by 
generating modulation signals which can be 
routed to the filter, the amplifier and the 
oscillators. These modulating signals may be 
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(continued from prcsiou3 page/ 

Other methods of synthesis include 
frequency modulation techniques or FM , 
additive synthesis and mors recently, the 
sampling of real sounds. However, ihe 
terminology described above may be applied 
to any method of synthesis. 
Simulating drum sounds electronically is 

extremely diff icult . For this reason con-
temporary drum machines use samples of real 
d rum sounds. The sounds are digitised 
through an analogue to digital converter ̶ 
A DC ̶ and stored in Eprom. So when you 
hit the trigger pad or press the button, he 
Eprom's contents are clocked out through a 
digital to analogue convener, oi DAC , undei 
microprocessor control. 
Real time recording on a drum machine 

means hi t t ing pads or buttons to an 
accompanying metronome click. The data 
piovided f io i i i this activity is then stuied i n 
memory. Thankfu l ly , t iming errois can be 
automatically corrected i f desired. 
Indiv idual rhy thm patterns are each 

assigned a number so that they may be 
chained together to form a "song" . 

For those o f us wi th no intention o f hi t t ing 
buttons .n time wi th a metrcnome, some 
machines offer step time programming. I n 
step time, a number o f beats lo the bar is 
chosen. Then decisions arc made regarding 
which drums should sound on which beats. 
A home computer could mai<e step time 

p r o g r amm i n g eas.er by d i s p l a y i n g 
information on a monitor. Software is 
becoming available for the Apple He, which 
links via RS-232 to the D r umuk t o r machine, 
to perform this very task. 

MPC Electronics went one step further by 
incorporaing a ZX-81 as an integral part o f 
the percussion computer. The ZX-81 is 
connected via an interface unit which dso 
contains the software it runs. The addition o f 
the Sinclair 16K RAM-pack increases the 
machine's memory, while the software allows 
the loading and saving o f patterns, as well 
acting as a visual aid to composing. 

Sequencers, iike drum machines, record 
data wi th respect to time. The difference is 
that sequencer data represents keyboard 
depressions and ths length ef time that keys 
are held down, so why not make a 
conventional analogue recording? 

Well , first, a sequencer can play back at 
different tempos, without affecting pitch. 
Secondly, the sequence may be played back 
us.ng a different pi tch to the one it was 
programmed wi th. Th i rd l y , sequencers offer 
the non-musician the chance to compose 
music through step time note entry, where 
pitch ai'.d t iming infoima.iou i i cn tued 

Figure 3. 

separately. 
Again, like d rum machines, sequences cm 

be chained together to form "songs". The 
sequence order can be changed i f :t is unsatis-
factory. 
Original ly, synthesisers used to generate a 

control voltage or CV ̶ proportional to the 
pitch played, and a gate signal ̶ proportion 
to the length of time a key was held dovn. I t 
was these signals, after analogue to digital 
conversion, that sequencers usee to record. 
This was fine for synths which were capable 
of playing only one note ̶ monophonic ̶ 
since it would require only four cables to 
connect a synth to a sequencer for record and 
playback. 
Modern integration developments have led 

us to eight and 16 note polyphonic synths. 
The problems encountered in connecting up 
32 cables f rom an eight-note polysynth lo 
sequencer do not encourage musical 
spontaneity! The s i tuat ion is fur ther 
aggravated when you discover that different 
synths use different CV and gate voltages! 
However these, and other prcblems have 

recently found a solution i:i the development 
of a data protocol fcr electronic musical 
instruments called M I D I or Mus ica l 
Instrument Digital Interface. 

Casio ̶ ZX Spectrum 

Casio has been producing electronic 
keyboards oy the mi l l ion In the last few 
years. Indeed a recent survey asking 
young people to l ist their favourite toys, 
had portable keyboards up at the too of 
the list along wi th micros and BMX 
blkco. 

It is good to know that you can now 
link a Casio MT-200 portable keyboard to 
a ZX Spectrum ̶ and most other 

popular micros ̶ via tne Casio PAT 
interlace. The software, l isted in the 
MT-230 manual turns the Spectrum into a 
sequencer «vith edit ing "acilit ies. 

Alternatively the software is available 
on cassette f rom Micro Musical Limited, 
which is also working on a system called 
Microlink 2. This wil l a l low the l inking o*' 
two exist ing Casio models the MT800 
and PT-80 ̶ to the Spectrum to provide 
a sequencer which can also tern the 
Casio auto-rhythms on and oft. 

Soundchaser for the Apple 
ihe socndchaser turns an Apple II or lie 
micro into a dedicated synth, through the 
insertion of three cards into tne Apple's 
magic slots. Also provided is a four 
octave music keyboard. 

P a s s p o r t D e s i g n ' s Fo . i r T rack 
Performance Soflware makes the Apple 
act l ;ke an eight voice polyphonic synth. 
T i c r c arc two co ' t osci l lators pc* voicc, 
each with independent ADSR s and one 
LFO which can independently frequency 
modulate either oscil lator. 

Because the osci l lators are soft , you 
can edll exist ing waveforms or waves on 
the VDU, using a joyst ick or create your 
own. You can also bui ld up a wave by 
control l ing the ampl i tudes of a table of 
15 harmonics. This is additive synthesis 
ment ioned earlier. 

All waves displayed may be printed, as 
can voice parameters. 

The Socndchaser aiso provides £ 
f i l ter, and al though you cannot control i l 
dynamically wi th the ADSR envelopes: 
i ts possible to type in the cut of t 
frequency Ihen see as well as hear the 
result. It is th is combinat ion of both 
additive and suhtractive synthesis which 
makes the So indchaser produce such a 
wide variety of sounds. 

Aloo Included in tho software is a four 
track real t ime polyphonic sequencer, 
although step t ime editing software is 
available. The sequencer al lows tour 
different patches tc p a y up to eight 
notes simultaneously. All Moice and 
sequencer information can be stored on 
disc as wave or track f i les. 

The Ha rdwa re and Fou r T rack 
Performance Software combs to £1,369, 
whicn may seem a lot, but comparable 
dedicated systems cost between £3,000 
and £8,000. 

I 
out in 

Sequence-

i 
out in thru 

CH.1 

Synth A 

in thru 

CH.2 

Synth B 

i 
in 

yh.3 

Synth C 

PDSG for the BBC 
A similar system to the Soundchaser is 
being developed for the BBC Micro by 
Clef Products. The Programmable Digital 
Sound Generator or PDSG, al lows 8-32. 
note polyphony f rom a five-octave nus i c 
keyboard which s included in the 
provisional retail price of £400. Software 
being developed includes waveform 
creation and sequenci rg. It wi l l be 
interest ing to see how the PDSG 
compares to the Soundchaser when it is 
formally launched. 

66 YOUR COMPUTER. SEPTEMBER 198^ 



is t i e MIDI ename l number (0 to 1ft) 
Second Byte ̶ Okkk kkkk 
Where kkk kkkk is the key number ̶ 0 :o 
127 in semitones. 

Third Byte ̶ Owv vvvv 
Where vvv vvvv is t i e velocity at which the 
note was played (0-127 levels). So, if yuu 
delicately stroked the key, you would 
generate a velocity byte equal to 1. f, 
however, you hit tne key wi th a large mallet, 
you wculc generate a velocity of 127 ̶ this 
practise is not advised. 
Synths which co not have velocity sensitive 

keyboards transmit a velocity byte of 64 
(decimal) <15 a dc-fault value. So, i f a middle C 
was played on a non-velocity sensitive synth 
set to M I D I channel 1. the data transmitted 
would be: 
144,60,64. (decimal) 
90,3C/0. (hsx) 

10010000, 00111100, 01000000 (Binary) 
Other channel commands include note o f f 

event ̶ 3 bytes ̶ and patch change request 
̶ 2 bytes. 
The second caragnry of commands, systems 

commands, is divided into three types: system 
common; system exclusive and system real 
time. 
System common commands are :hose 

intended for all devices in the system. An 
example is asking synths to tune their 
oscillators, a tune request ̶ 1 byte. 
System exclusive commands are :hose 

applicable between instruments of the same 
internal design. The system exclusive 
command, 240 (decimal) is therefore followed 
by a number representing the manufacturer ̶ 

(continued on next page) 

Abo ye: CBM-64 and Six tracks. 

appropriate 5-pin D I N sockets. 
Don' t forget to opto-isolate the M1DT Tn 

input otherwise nasty earrh loops could 
develop. Now write some bril l iant software 
and make lots of money! Seriously though, for 
anyone considering designing their own 
interface, the M I D I hard and scfrware 
specification is available f rom the M I D I Users 
Group, 8426 Vine Valley D.R. Sun Valley, 
CA91352, U.S.A. 
The M I D I data format is divided into two 

categories ̶ channel command* and system 
commands. The channel command format 
al'.ows fo r 16 un i que channels f o r 
communication between instruments. 
One of the most fundamental tasks M I D I 

must allow is for one syn-hesiser to play 
another. The channel command structure 
gives three ways or modes of performing this 
task. 
In omni mode, all synthesisers eonnected 

together wi l l transmit ;ind receive an all 
channels. I n poly mode each synth is set by 
the user to receive on only one channel. The 
synth w i l l therefore ignore any incoming data 
which is not on its assigned channel. Figure 3 
shows a typical poly mode set up. N r r r that 
Synth A . is used as the M I D I transmitter! 
Mono, the th i rd possible mode, allows the 

allocation of different M I D I channels to 
individual voices w i th in one synth. Th is 
opens up the exciting opportunity of one 
synth playing different patches on each voice. 
However, at the time of wr i t ing, the only 
reasonably priced synth capable of mono 
mode operation is the Sixtracks made by 
Sequential Circuits. 

Let's take a meaningful example ̶ suppase 
a middle C is played on a synth. I n the iM ID I 
scheme of things this is caded a note on event. 
Three bytes wi l l be transmitted from the 
synth's M I D I Out socket rn -e.p-es«nt this: 
First Byte - 1001 n n i n 
Where 1001 means note on event and nnnn 

M I D I is a new w j i d to add to your 
vocabulary o f computer-speak. I t came about, 
like MSX , out o f a need to standardise a very 
non-standard world. Things begin to get very 
exciting when synths, drum machines and 
scqucnccrs operate together as an iniegiaLed 
uni t . However, before M I D I was agreed by 
the major synth manufacturers, i t was 
di f f icul t to get excited about such things due 
to the inherent no.n-compatability of products. 
Eacli di am machine had irs owr. way of tell ing 
the outside wc r l d i t had started, then there's 
the sequencer problem mentioned earlier. 
M I D I cures such problems, as well as 

allowing the transfer o f much more specific 
messages. 
Physically, M I D I appears as two or three 

5-pin ISO deg. D I N sockets on a synth, drum 
machine or sequencer ̶ M I D I In , Out and 
Through. The M I D I Th rough socket outputs 
a direct copy of data cuLeiing the M I D I In 
socket. A manufacturer does not have to fit a 
M I D I Through facility. Only two o f the five 
D I N pins are used, so M I D I transmits and 
receives data serially. 
Th is particular facct of AUD I was heavily 

debated because it was felt by some 
manufacturers that a serial l ink would be too 
slow. I n practice there have been complaints 
of noticeable delays when transmitting 
keyboard data to more .hau Lhree synths at 
once. However, the convenience o f using 
single 5-pin D I N leads rather diar. multicore 
cables must have t ipped the balance for the 
supporters of serial transmission. 
M I D I runs at 31.25 Kbaud asynchronous. 

The word fDrmat is shown in figure 2. So, to 
M I D I - f y y c u r m i c r o , w i r e up an 
asynchronous communicat ions interface 
adaptor or AC IA , like the Motorola 6850 to 
the expansion orifice o f youi ui iciu. Address 
the AC IA nicely and te'.l it to transmit and 
receive as in figure 2, i.e., one stop bit, one 
start bit and nc parity. 
Wire the AC IA transmit output and input to 
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system real t ime, are those messages 
concerned w i th synchronisation. They can be 
transmitted at any time by sequencers or 
d rum machines. Examples are, Starr, Stop, 
Reset and T im ing Clock The t iming clock 
pulses are sent at a rate o f 24 clocks per 
quarter note. Most M I D I drum machines and 
sequencers have Trigger, Clock or Sync 
uuipu.s like their L IOU-MIDI counterparts so 
as not to alienate customers w i :h p re -M ID I 
equipment. 

A micro fitted w i th suitable M I D I interface 
could perform wondrous tasks as part of a 
M I D I set up. Heie aic scnue examples: 

Secuencer. 
Patch data d j m p to take on disc. 
Patch data display. 
Music transcript ion. 
Intelligent aroeggioatcr. 
Educational software. 
The fol lowing is a survey o f commercially 

available interfaces and software for home 
micros. The list is not exhaustive, the criteria 
being to cover as many micros as possible. 
Manufacturers and retailers addresses can be 
found at the end of the article. H 

CBW64 
Sequential Circui ts, the pioneer of MIDI, sequences may be recorded withm.t a 
has taken the CBM-64 under their wing drum machine connected, 
and c o n e j p with a400G note real t ime Passport Designs ̶ dasigner of the 
ssq iencer cal led the Model 64. Soundchaser software ̶ wi l l shortly be 

The Model al lows overdubbinc, launching a MIDI card for the CBM-S4. 
auto t ime correction and transposit ion. The carci includes MIDI !n, Out and drum 
Its six tracks can be cnaned together sync connect ions. Tho MIDI/4 software 
and both sequences and songs may bo provides 16" real t ime tracks 6-ach o i 
dumpec to tape or disc. A drum m a o i n e which can be assigned its own MIDI 
sync inpu t is p rov ided , a l t hough channel and instrument name. 

Apple polyphonic version o i the Notewriter 
Tbe MIDI/4 software can also run on an r n o n o p f i o n i c t r a n s c r i b e r f o r the 
Apple H or li= Using f 'asapcrt 's Apple Soundchaocr oyoterr. W yw r h e r allowc 
interface card. This card is also Lsed for pr intouts in e i g i t d i f ferent formats; 
music t ranscr ipt ion sof tware called ranging from sing,e-, treble and bass clet 
Folywrner. the software is a four- note parts, to iaTgeorehestra stores.-

Spectrum XRI Systems is asking £108 for its 
The ZX spect rum is popular, among the MicronMidi interface and sof tware for 
smal l entrepreneurs, l ike Upstream the Speoirum. Micron is an 8.000 note 
whose software oors is ts of a six track, reai t ime sequencer w i th MIDI In. :Dut 
350C ncte -eal/step t ime sequencer. Ths and Through connect ions as well ss a 
interface, which is Included in the overa l tr igger output. The Micron can also 
price or £170, hnasts a trigger output handle steo time note entry in eight 
along with MIDI in, Cut and Througn tracks, each of which can hold 3,000 
connect ions. Optional extras include notes. Tracks may then be merged or 
edit ing faci l i t ies a r d o dot and otavs "L>ounced" onto cn traẽ; to rnak« space 
graphics display. available tor further recording. 

Yamaha CX5 the Yamaha YIS5C3 MSX compute 
M you are considering c ha r g i r g /our reviewed by the B r i l s h computer press 
micro, then vamaha ' s MSX c omp t e r , recently. 
the CX5 may weli be wor th ths wait. It is Having typed Ca l Music, the 
expected in November. becomes an eight note polytechnic. 43 

The CX5 . is aciuahv goina to be patch synth. There is also a rhythm box 
marketed as a musical instrument as wnicn unfortunately is rather weak, 
wel l vis a home computer in this country, The CXo also al lows 48 of your own 
due to the fact that it comes f i t ted wit- i FW synth patches which are used in the 
MIDI interface and an FM voice rnodute CX5's built- in real t ime sequencer. The 
as standard. CX5 is expected to retail fc r about £560, 

The Yamaha CXO is not the same as fair cios for i ts synth faci l i t ies alone. 

"sbc : ' 
The BBC Mode' B gcto tho MIDI 
treatment from Electro-Music Research 
(EMR). Its Miditrack software is step t ime 
only onto six tracks, however dynamics 
can be programmed. The interface wh ich 
connects to the Beeb's 1MHz Eus, 
provides MIDI In, Out and drum machine 
synchronisat ion, faci l i t ies. The interface 
and software i s expected to g o f o r about 
£120. 

(continued from previous page) 
Sequential Circui ls ' number is 01. 
The number uf bytes winch follow is 

dependent on the nature of the data to bs 
transmitted. An end of system exclusive is 
flagged by transmitt ing 247. Examples o f 
system exclusive information are patch dumps 
aud specific control knoo changes. 
The third category o f system commands, 
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CONCLUSIONS 
• MIDI, though sti l l very young, has 
definitely caugnt the imagination of both 
manufacturers and public. I ts now 
almost Impossible to sell any electronic 
musical instrument tnat doesn't feature 
MIDI in its specif icat on 
H Both the Soundchaser and PDSG 
systems are likely to incorporate MIDI 
shortly. 
• At present, the cheapest polyphonic 
syntnesisir w i th MIDI IS about £6B0; the 
cheapest MIDI drum machine is £950. 
So, assuming you use a MIDI home 
micro as the sequencer, a professional 
set up is going to cost about £1,750. 
However, the prices of synths and drum 
machines has been fal l ing sharply ever 
the past five years and th is is a trend that 
io sure to oontinuo. 
• I ts clear that there are plenty of ways 
of gett ing extremely musical wi tn your 
m cro, even if / o t r micro has not 
expressed a musical bent in the past. 
Why not take the plunge? It could prove 
to be a very rewarding experience. 

USEFUL ADDRESSES 
M.P.C. Percussion Computer 
M.P.C. Electronics, 
The Gables, 
Willingham, 
Cambridgeshire. 
Tel. (0964) 602S4 

Upstream MIDI Interface: 
Upsfeam Computer Systems Ltd. 
49, Bransgrove Road. 
Edgeware, 
Middlesex. 
Tel. 01-952-91C5 

Soundchaser, Drumulator, Model 64 
Sequencer. Six tracks, DX series synths, 
CX5 Computer, Passport Designs 
Software 
Syco Systems Ltd. 
20, Conduit Place, 
London W2. 
Tel. 01-724-2451 

Micron MIDI: 
X.H.I systems, 
10, Sunnybank Road 
Sutton Coalfield, 
Wes* Midlands. 
Tel. 021-382-6C48 

PDSG: 
C'eff Products (Electronic) Ltd. 
44a, Bramhall Lane South, 
Brarrhail, 
Stockpcrt, 
Cheshire. 
Tel. 061-439-3297 

BBC "MIDITRACK" Software and 
Interface: 
Eiectro-Music Research. 
14, Mount Close, 
WickforJ, 
Essex. 
Tel. 03744 67221 

Casio MT-200 Interface: 
and Mlcroltnk-2 
Micro Musical. 
37, V/ood Lane, 
Shi I ton, 
Coventry. 
Tel. 0203 616760 
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ZEN 1.0 Editor/ 
Assembler/Debugger 

The most advanced Z-80 codc generating system available 
featuring Assemb er, Disassembler, Editor, Machine code 
Monitor, and Debugger. Complete with f j l l assembly 
listing. A full professional product. 
Home Budget. A complete extensive h one acco jn t ing 
system which takes ctre cf forecasts'estimates cf future 
expenditure,-ir come. 
Gems of Stradus. An amazinc graphics adventure game. 

A/ordprocessor, 
Communications, Databases, 
\/Ar Accounts, Expenses, Home Accounts, Arcade 
Games, Adventures. Entertainment, Educational, 
High level languages, Editor/Assemblers ar.d 
much tnore. 

Kuma — IMo, 1 for Tatung 
Ser.d for detd.ls. 

w , , 

M Z 
"70D 

Star Avenger £9.95, Cosmic Scramble £5.95 Gunman £6.95 
Chessman £6.95, Breakthrough £5.95, Super Space 
Invaders f-3.95, Quadrex €5.95, Pinba I King £6.95, 

Pelmanism £5.95, Moonlander I £5.95, Athlete £5.S5, Startrek Plus £6.95, Cursed Chambers 
£6.95, Speech Synthesis£14.50. Books T i e MZ700 Explained £5 95. Peeking and Pokeirg the MZ700£6.95. 
. . plus l o t ^ n o r o ^ 

EPSON PX 8 
m ZEN Editory'Assembler/ 

Disassembler 
The first program to be -eleased in our PX-8 Software 
Libiai y £45.43 Phone for further cetails. 

EPSON HX-20 
DM2 Word Processor £33.93 ̃ ̶ 
DM3 Spread Sheet Calculator £33.93 
DM9 RAM Database £33.93, Tiny Pascal Compiler £45.43 
User Definable Graphics £20.13. Home Budc«t f l n.SFi 
p i t s a full 'ange of books Phono for detf ils 

DM2̶ l/Vordprocessor £29.50, M ach i ne Code Su pport Pack IVCS P1 £86 25 
DM6 ̶ Decision Maker £19.95, Metric to Imperial Conversion £9.95 
DM17 ̶ Part £29.50. For fu t h c r details Fhone 073 57 4335 

ALL PRICES INCLUDE V.A.T. 

SOTUS1 

apricot 
• f K c o m m o d o r e l 
H>» 64 • 

SOTUS1 

apricot 
BC BASIC £57 50 
A complete 3K extension supplied in ROM pack 

PAINTPIC £19 95 
Drawing-Painting using a rm l t i - co lou rb i tnap 

Frog Shoo t e r £6.95 
Vege tab le Crash £6.95 
A l i en Des t roye r £6.95 
H o n e Budge t f 6 . 95 
Logo £9.95 

Bas ic 
Too l Ki t 

Ten ma j o r 
sub rou t i nes 

£97.75 

BC BASIC £57 50 
A complete 3K extension supplied in ROM pack 

PAINTPIC £19 95 
Drawing-Painting using a rm l t i - co lou rb i tnap 

Frog Shoo t e r £6.95 
Vege tab le Crash £6.95 
A l i en Des t roye r £6.95 
H o n e Budge t f 6 . 95 
Logo £9.95 

Dealer and Distributor enquiries welcomed 
P H O N E N O W (073 57)4335 or S E N D FOR DETAILS 

L 

Please 
tick 
box \ J f 
fo r L ^ J 
information required, 
and send coupon to: 

Kuma Computers Ltd. 
12, Horseshoe Park, 
Horseshoe Road, 
Pangbnum», 

Berks RG8 7JW 
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THIS SOFTWARE AMD hardware combinat ion 
stemmed from a desire to create good music 
without the need fcr tdent. At first a series o f 
short sequencing programs emerged. Soon I 
realised tha: music sounded much better 
played by hcnd and this v/as ihc- result. 
There are two programs outl ined one o f 

which uses a specially made keyboard costing 
under £50 to bui ld and the other which uses 
the much inferior computer's keyboard. 
The circuit diagram for the keybcard is 

shown in figure 1. A l l the connections to the 
BBC microcomputer arc made through the 
user port. S.x bits o f data are cutput by the 
computer, two o f which select one of three 
banks o f 16 keys usir.g £ 74LS13Q demulti-
plexer. The outputs from the 74LS139 go to 
the enable inputs of the three 71LS154, 1 of 
16 decoder/demultiplexers. 
The enabled one of these then uses the 

other four bits to make one of the '18 keyboard 
lines go low. I f this key is pressed, the low 
signal is passed on LO the output line from the 
keyboard which is normally sept high by the 
I K resistor. Th is signal is ther. read by the 
computer to see i f the key is pressed. I n effect, 
the computer sends a key number to six bits of 
the port and then reads the seventh to see i f 
the key is pressed. 
The easiest way to bui ld ihe main circuit 

board, which consists o f the four chips and 
the I K resistor, is to use the Verowir ing 
system. Using this system the chips can be 
placed in the specially made boards and 
simply wired up using rhe pen and soldering 

Fiaure 1. 5\ Ov 

CHIP VPC 
IC1 74LS139 
IC2 7cLS-54 
IC3 7<-LS'54 
IC-1 1' LS '5'1 

Comeclor lo computer 
• viewed fromcomp .) 

5v 

̶H̶= 
• • 

A, 

GND f a VO 

IC1 A,a 
Oa 1a 2a 

5v Ov 

E, E2 
o g (j z 
> o 

IC4 
0 ̃5 

Figure 4. 

10 PIMP 300 500 .LDOPA CMP -LAGS-l.X 990 STX U7Z 
10 D 1 Ml- 50 510 BNE NTH IS 1000 . J2 LDX #63 
so •LABS - 520 TAY 1010 AMD #31 
i " P-OR." • " I I IV 530 LDA 1020 c rx U72 
SO REAl> A 540 STA FLA8S-1,X 1030 BCS J4 
60 p-' i n 550 TYA 1040 STA {<73 
70 NE X T 560 .NTH 16 DEX 1050 JMP CLSE 
BO ST HI =P 570 HNE LOOP^ 1060 . J4 CPX 8<71 
90 ST-P+H 5QO LDX «c70 1070 BCS J5 
100 OBBV 1E M-KM 590 STA FLAG3,X 1080 LDY U72 
1 JO 03W0RD -&FFF I hOU Sift S bL lOVU S̃Y 1-/3 
120 FORI b:0I02STEP2 $10 LDA 1100 STA lc/2 
130 P/.-ST 620 STA S̃BL-» 2 1110 JMP CLSE 
1*0 t OP I I 63C) . n- i na m n 1 . JS i ny %,7-p 
150 . START LD> 110 640 STA 5TBL^6 1130 S"Y 
160 srx &70 650 JSR SND 1 140 LDY tc71 
170 LDX H17 660 . NKEY LDX ?<70 1 150 STY {,72 
180 srx 5<71 670 INX 1160 S" A t«71 
190 INX * 600 CPX 1»48 1170 .CLSE LDX #0 
200 STX 8<72 690 BNE STORE 1180 C P X D2-4-1 
7)0 T U X 70<> LD* 1 1 9 0 D C Q N K C Y 

220 STX 8,73 710 . S̃ ORE STX 8<7C 1200 S̃A STBL 
230 .LOOP LDX #0 720 J M P LOOP 1210 LDA »2 
240 LDY HO 730 . NPRSD LDX ?<7C 1220 STA STBL+2 
2 5 0 LDA Hl iV 740 LDA FLAGS.X 1230 . D2 LDA HI 
260 JSR OSEYTE 750 TAV 1240 STA STEL+6 
270 C=Y #MB 760 LDA # 0 1250 JSR 5ND 280 B M E N T E S C 7 7 0 S T A FLAQ3,X 1 2 4 O OHP r̂ KEY 
290 LDA #126 7B0 TYA 1270 .SND LDA 8.70 
300 J3R OSEYTE 790 CMP 12E0 5TA 3TEL -» 4 
3'. 0 Rrs BOO Bcr. NKFY 1 2 9 0 CLC 
3 2 0 •MTESC LDX &70 BIO URA tto4 13C0 ROL 3TBL+4 
330 BIX &FE60 B20 C M P 1310 CLC 
340 LDA &FE60 B30 BNE J l 1 3 2 0 ROL 3TBL+4 
3 3 0 B40 LDX ^72 * 1330 LDA tt?5 
3 6 0 BME NPFSD 850 STX f<7l 1340 CLC 
370 LDX S.70 •60 LDX 4t73 1350 AJC STEL+1 300 L D A no 0 7 0 S T X 1,72 1 3 & 0 G T A D T D L M 

390 CMP FLAGS,X B 8 0 LDX # 0 1370 LDA H7 
400 B M E N K E Y 890 STX 8.73 1380 LDX HSTBL MOD 
410 LDA 8,73 900 JMP J2 1390 LDY HSTBL DIV 420 ORA 910 . J1 C M P S(72 1400 JSR •SUORD 
4 3 0 LDX 8,72 920 BNE J3 1410 RTS 
440 STX &73 930 LDX 8.73 1420 ] 
I S O L D X 8 . 7 1 94C S T S 2 1 430 NEXT 4o0 STX 8,72 95C: L D X ttO 14*0 ONE ̂ RORGCT 01820 4 70 STA 8,71 960 STX W 3 

480 970 JMP J2 
490 LDX *4S 980 . J3 L D X » 0 

YBOARD 
FOR 

Figure 2. 
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YOUR BBC 

Iron. More thorough instructions for use ate 
supplied w i th the pen. 
The construction of the keyboard contacts is 

probably rhe most di f f icul t part. Figure 2 
shows how ] f inally decided to make the 
contacts. This consists. of attaching silver 
plated springs to a series of lengths of circuit 
board held up f rom the base hoard by 15mm 
spacers. The diodes then hang f i cm the other 
side o f the circuit board. 
Note which way round the diodes arc 

placed, w i th the band away f rom t'.ie springs. I 
reccmmend the use o f lN4002 's but a'.most 
any diode or transistor from the bit box can be 
used. The springs :ontact a gold-clad 

phosphor-bronze ->us bar which is held up by 
being soldered to a number of nails. These 
must be careful ly p lscec so as not to 
C3rrespond to contact points. 
AI . this gold and silver may seem very 

expensive but for a reliahle ronrart ;t is 
needed Eve ry th i ng ment .oned above 
including ihe 48 note F tc E keyboard 
mechanics themselves can be purchased from 
Alapl in Electronic Supplies L td , PO Bex 3, 
Rayleigh, Essex. SS6 8LR. 
The rnair. aim of the program is to allow the 

keyboard to be played like any other musical 
instrument. Certain dm.ts are imposed such 
as three note polyphonies because o f the 
l imited number of sound channels. Because of 
the l imits c f the system a very strict priori ty 
order has to be followed. 
Another important point is that the 

previous status o f a key must be known, as 
response is only needed v.hen a key is pressed 
or released. The system used here is to initiate 
a sound wi thout decay when a key is 
depressed, and then initiate a decay envelope 
when the key is released. 

The table which keeps a track of the 
previous status of the keys is called Flags and 
uses the fol lowing codes 
0 = Key Released 
1 = Key Pressed But Not Playing 

17 = Key Pressed and Playing in Sound 
Chan iet l 
18 = Key Pressed and Playing in Sound 
Channel 2 
19 = Key Pressed and Playing in Sound 
Channel 3 

A table sroreri ar lorat ons 7".H, 72H and 
7311 shows the sound channel priorities, 73H 
storing the lowest pr ior i ty channel and 71H 
the highest. The ccdeshere are best described 
in terms o f bits. The firs: five low order bits 
represent rhe sound channel as above i.e., 17 
or 10001 represents scund channel 1 etc., Bit 
6 then shows whether the sound is playing or 

(continued on nexi page) 
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(continued from previous page) 
dccaying'dccaycd. 
Ti le othei important variable is stored at 

70H. Th is is the number of the key being 
processed from 0 to 47. 
The block diagram "or the machine code is 

shown in figure 3 and the program for the 
music keybcard is in figure 4. Tor those who 
do not wish to bui ld the keyboard, figure 5 
shows the alternative lines. Those lines which 
occur in figure 5 as a l te rna tes are marked 
with an asterisk in f iguic 4. 
The machine code goes through the 

following functions cycling through the 48 
keys ̶ 41 in the computer keyboard version. 
First it tests the Escape key and returns to 
Biisic i f it is pressed ̶ lines 230 to 360. Next 
the key is tested ̶ lines 323 to 360. I f it is 
found that the key is be.ng pressed the 
program looks in the table to see i f i t was 
pressed when last scanned ̶ lines 370 to 400. 

I f i: was, then the program goes on to the 
next key. I f it was not, a sound must be 
initiated. The lowest pr ior i ty sound channel is 
read from 73H and the other two moved 
dewn. The one just removed is then marked 
as sounding and placed ir. the highest p i io i i l y 
pesition. Lines 410 to 470 do this. 
The flags table is then searched for the key 

corresponding -:o the previous sound on this 
channel, i f there was one. This key .s then 
marked as,pressed but not sounding ̶ lines 
480 to 570. The new key allocation s rher. 
marked ̶ lines 580 and 590 ̶ and the sound 
started ̶ lines 600 to 650. The next key is 
then scanned ̶ lines 660 to 720. 
I f the key scanncd is not being picssed the 

table is tested to see i f i t was sounding when it 
was last scanned ̶ lines 730 to 800. I f i t was 
net sounding, the next key is scanned. I f this 
key was sounding, then the sound channel 
u s e d :s f o u n d in th.: pr ior i ty :able and t h e rest 
moved up ̶ lines 810 to 990. Th i s is then 
marked as decaying and stored n the highest 
priori ty non-sounding pesition ̶ lines 1000 
to 1150. 
Finally the decaying sound is produced i f 

its duration is net C and the next key 
scanned ̶ lines 1170 to 1260. I l should be 
noted that in line 1180 the program actually 
inspects itself. This is because line 1850 sets 
the durations of the sounds by altering the 
constants i n the program. 
The Basic program is used to provide an 

easy way o f def.nir.g the two envelopes. Lines 
1C tc 110 initialise :he various arrays and 
constants. L in t s 120 lo 1430 astf.:mblc the 
machine code after which the key table is 

initialised ̶ line 450. Next the display is 
created and the envelope array initialised in 
lines 1460 to 1620. 

The numbers are entered and the cursor 
moved by iincs 1630 to 1810. When Escape is 
pressed the error is detected by line 1440 
sending the execution to line 1820. Th is then 
sets up the envelopes and calls the machine 
code. The final section starting at line 1920 is 
the data for the program. 
The program is designed to rur. in Mode 7 

but w i l l run in any. When Run, it gives a 
display of a column of names and two of 
numbers. Underneath these it says "Def ine 
envelopes". In this mode the cursor keys are 
used to choose the numoer to be altered. The 
number can then be typed in and entered 
cither by moving the cursor or by pressing 
Return. 
Note that i f play mode is entered before 

doing diis the number w i l l he displayed but 
not entered. I f the. number is too large, the old 
one w i l l be restored when the number is 
entered. The last parameter is not an envelope 
one bui the duration o f the sound. 
In order to start playing, Escape must be 

pressed. The bottom of the screen now says 
"P lay" . Ii" the keys arc then pressed the 
correct sounds should be heard. Note that in 
order to hear the desired effect the first 
envelope should not decay but the sccond 
should. Other interesting effects can be 
created by no: acheiing to this pattern. 
That i rr i tat ing hiss which many BBC 

F i y j i e 5. 
10 DIW 350 
40 rpi>i=oru4B 
50 STEL=P«41 
90 ST-P+49 
523 LUC. P.X 
330 1 A> 
335 LDV #WrF 
540 LDA #127 
543 JSP DS8YTE 
330 CPY U'f-F 
680 CP> «41 
JS50 IDA ttb 
5912 DA OfcSE, MiH, VCD.fcfiC. I.9C. ire. t«?B 
195 &A9. is, a. fcrtfl 
191 b i>a !.EF.!,CE. fiDE. t.HE MD 
j?jts r*»m-!itA.,{.fci., ? uv., ̂Otf.ftUU. 
1 9 1 9 J--DB. kCO.fcBG. ME?. J.C7 M 7 , M > 7 

computers seem to have can be removed with 
ease. Th is is done by f . t t iug a plug to the 
1MHz bus under the computer and soldering 
n IkO resistor between pins 16 and 1. 
The second improvement which can be 

made is to use external amplif ication. This 
can be done by placing a 1/4 inch jack plug in 
the normally unused hole marked Reset on 
the back o f the computer. This c tn thor. be 
connected via screened cable to PL 16 on the 
circuit board. To f ind this, first remove rhe 
cover from :hc cast: and unbolt the keyboard. 
There is no r.eed to unplug this, just fold it 

away over the rsst of the board. On the far lef l 
o f the circuit board, looking from t he front, 
very close to the side, and hidden in the 
middle of some components are two pads 
clearly marked PL16. The output f rom this is 
low level and can be us-id to supply a high 
quality amplifier. Please note :hat connection o f 
devices, or modifications 10 your computer are 
done at your own risk. 
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Spectrum owners Imagine what 
great use you cou d make of al I 
these components. Rotronics have 
integrated them all into cne 
attractively s tyed compact uni t All 
the power and convenience of 
flopoy disk can new be yours, but at 
a fraction of the cost. 

A complete package 
Wafadrive is extremely 

versatile. Five major components 
are housed withinthis one unit̶ 
the micro interfac?, two 128K 
drives. RS232serial and 
Centronics parallel ports. Also 
Included ir tne package are a blank 
wafer and Spectral W i t e r - a 
si Jperh word processor program. 
The micro h t e l a c e forms the nerve 
cen:rc of Wafadrive. controlling all 
its major funcoons. I he dual drive 
configuration and the ab l ityto 
connect standard periph^ra s 
directly provides profess onal 
system flexibility. All tnis without a 
mass or separateconpcnents and 
vulrerablecables. Wafadrive 
transforms your Spectrum i r to a 
very powerful system 

Speed, reliability and 
capacity 

The wafers contain an endless 
loop of specially developed 
magnetic topc. driven at high speed 
pas: a read/write head. T i e result is 
fastaccess without data loss. 
Three sizes of wafer are available 

with minimum formatted 
capacities of 16k, 64K 

and l 28K . The 128K 
wafer ccs ts£3 .95 

Data transfer rate is approximately 
2K per second. Access time is 
prcportioral to capacity.lGK wafers 
are ideal for program development 
with the large' capacity wafers 
being more suitaole for general use 
and archivingof completed 
programs and data. Mechanical 
longevity is assured by the use of 
high grade materials throughout 
andfu I interchangeability between 
machines is guaranteed. 

Extensive software 
applications 

Wafadrive provides intelligent 
fi le handling and rapid access to 
data. Frogram development and 
other epplications can be 
performed wilh ease. Start word 
processing immediately with the 
specially developed software 
package included with Wafadrive. 
Or battle with a spectacular 
interactive games program. 
Whatever your mood, yoj ' l l find the 
sophisticated Wafadrive software 
challenging and rewarding. Fut j re 
versions of Wafadrive will be 
available for nos t popular home 
micros, so software back-up will be 
comprehensive. 

For further information 
contact us nowfcr out fell colour 
brochire. 

ALL-IN-ONE PRICE 
£129,95 (Inc. VAT) 

Rotionics Limited. Santcsh w»̶ 
Hoise. MarboroughTrading H • 
Ectotc,WcctWycombc Rood, L V J 
High Vtycoirbe. 3ucfcs. I w 
HP112LB Tel:(0494)452757 • ^ ^ 

ROTRONICS 

WAFADRIVE 



HIGH SPEED CASSETTE DUPLICA TION 

P^g^fes CASSETTE LABELS 

FINISHED ARTWORK 

^CELLOPHANE WRAPPING OF CASSETTES 

FULL COLOUR LAMINA TED INLA Y CARDS 
IN FACT THE MOST COMPLETE AND COMPETITIVE SERVICE 
AVAILABLE TO SOFTWARE HOUSES LARGE AND SMALL. 

C A S S E T T E DUPL ICATION : Performed 
entirely in our premises on the world's 
fastest and most sophisticated machines. 
Only the highest quality tape nsed in screwed 
together cassettes. 
AVAILABLE FOR: SINCLAIR SPECTRUM, 
COMMODORE 20/64, BBC A/B, AMSTRAD, ORICATWOS, 
DRAUUN 32/M, ELECTRON, MEMOTECH, 
AND ALL MSX COMPUTERS. 

F U L L C O L O U R L A M I N A T E D INLAY C A R D S : From your 
camera ready artwork or produced by our own artist. Also artwork 
and positives for Press advertising (Colour or Mono) and of course 
Cassette Labels. 
C E L L O P H A N E C L E A R W R A P P I N G : For that true professional 
finish cellophane wrapping with a tear tab is available at a 
competitive rate (Cellophane Wrapping i s F R E E to all our 
cus tomers using our P A C K A G E PLAN) . 

Orders can be little as 200 copies 
Why not write for a free quotation (please outline your requirements) 
or Price List. 

LOGICOPY 
31, WOODBRIOGE CRESCENT, 
BECKETT PARK, 
LEEDS,LSG 3LIU. 
TEL. (0532) 788758 

WIN 
THE 

POOLS??? 
48k 

SPECTADRAW 3 -THE LATEST VERSION OF THE 
ORIGINAL AND BEST POOLS PREDICTION 

PROGRAM FOR THE 4 3 K SPECTRUM!! 

"The most user friendly cf ths programs reviewed, making full 
useofdio Spectrum's colour facilities;. . . better than my own 
methods cf the national newspapers". Personal Compute r 
World March 1984 
© S U P K J K n w r m A O A T H R A S E T J U ^ C O N T A I N I N G D A T A O N O V E R JOOOC 

MATCHES SCNCE19&)! 
• DATABASE UPDATED EACH WEEK BY USER. 3UTNO TEDIOUS TYPING 
AS THE rEAM AND DIVISION NAMES ARE ALREADY (N THE PROGRAM 
• ERRORS CAN EASILY BECCRRRflTFO - THF PROGRAM EVEN CHECKS 
YCXJR ENTRIES! 
• COMPREHENSIVE INSTRUCTION MANUAL AND MENU DRIVEN PROGRAM 
• EVEN A NEWCOMEB TOCONPU'JlNGCAHEA3ILYUSESPECTADRAvV3' 
• Y/ILL FORECAST THE Ii-AS'.' LIKELY DRAWS FOn THOSE V.HH PREFER 
TOBET ON FIXED ODDS! 
• NOW INCLUDES SPECIASCRT - THE PERM GENERATION PROGRAM 
THAT TAKES SPECTADRAW'S PH EDICTIONS AND TURNS THIM INTO \ 
PEBM. COMPLETE YOUR COUPON D1RICT FROM THE SCREEN' 
• FULLY MICRO JK1YJS COMPATIBLE - LOADS AND SAVES THE DATA FH< 
YOUH MICRODRIVE IN SECONDS' 
• COMPATIBLE WITH THE CURB AH MICROSPEECH SYNTHESISER THE 
FIRST POOLS PREDICTIONS PROGRAM THAT WILL READ YOU ITS 
PREDICTIONS! (tl.D. THIS FACILITY WILL ONLY WO:iK i r YOU HAVE A 
CURRAH M1CR0SPEECHUNIT CONNECTED TO YOUR COMPUTER) 
THE INTERNATIONALLY POPULAR POOLS PREDICTION 
PROGRAM (NOW IN USEM14 DIFFERENT COUNTRIES) STILL 
AT TOE 'JNDZATADLX PWCE O F £ 9 M II1CI.U5rV3 (CHEQUES ( 
P.C.bPAYAILETOB.S. MCALLEY) 
<WE DISPATCH EVERY MONDAY D'JRING THE FOOTBALL 
SEASOH WITH THE DATABASE MADE UP TO INCLUDE ALL 
MATCHES TO THE DATE OF DISPATCH; 

SPECTADRAW (Dcp4 VC) I COWLEAZE, CHINNOR, 
OXFORD OX9 4TD (TEL: 0 8 4 4 - 5 2 4 6 ) 

M A I L O R O E R 
P R O T E C T I O N S C H E M E 

If you order goods from Mail Order advertise-
ments in thic magazine and pay by post in 
advance of de ivery, Your Computer will consider 
you for compensation if the Advert se- should 
become insolven: o' bankrupt, provided that: 
(1) You have not received the goods or had your 

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

Computer summarising the situation not 
earlier than 28 dsys from the day you sent 
your o rdc end not later than two months 
from that day. 

Plesse dc not wait until tho last moment to hferr r 
us. Wher you write we will tell you how to make 
your claims and what evidence of payment is 
required. 
We guarantee to meet claims from readers made 
in accordance wi th the above procedure as soor 
as possible after :he Advertiser has been decla'ec 
ban<rupt or insolvent. 
This guarantee covers on'y advance payment sent 
in direct response to an advertisement in this 
magazine not, for example, payment made in 
response to C3ta ogucs ctc.r rcccivcd as a result 
of answering such advert isement. Classified 
advertisements are excluded. 
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W I T H I K A N K I L C J O L S T O H O L L Y W O O D ' S n e w 

album due out in weeks Steve Lipson stares 
across a mixing desk into the void of a record-
ing studio trying to improve on the great 
sounds he engineered for Relax and Two 
Tr ibes /War . 
At the console he strikes a pose worthy o f 

Captain K i r k at the controls of the USS Enter-
prise but Steve is ur.der no illusions that he .s a 
man with a mission. " I dun't want to he 
Mother Theresa", he says. " I am the person 
who is employed to help defraid the public 
and rightly so ̶ because i f the public honestly 
believe what they see they deserve to be 
defrauded. 
"Frankie arc nothing out o f the orcLnary. I 've 

read articles which say they don't play on their 
records. This is a slight twist o f the truth. I n 
fact they play on their records then we make 
what they do better which is a perfectly logical 
thing to do. They're 20 years old ̶ we're 
much older ̶ we've had experience of making 
records and can make what they do sound a 
hundred times better. The artist becomes a 
performer. He's the guy who fronts the whole 
thing which ir, how it should he. I f you have a 
tremendously good group to start w i th you 
l imit the amount o f input your production side 
can put in . " 
Steve's fraud factory is Sarm Studios in 

London. Outside it looks like the shabby 
derelict warehouses you expect to f ind at the 
wrong end of the Portobello Road. The only 
clue to its true purpose is a couple of fans on 
the steps in lor.g black and white Relax T -
shirts. They look like a pair o f lost zebras as 
they wait for a glimpse o f their heroes. 

Inside, Steve Lipson is busy at the contiols 
o f his Sinclavier computer. Apart from the 
usual Qwerty keyboard and T V screen this 
ha? a 20 Megabyte hard di3C storage unit ̶ 
that's 500 times the capacity of a Ccmmodore 
64 and a piano keyboard. Steve uses the 
Sinclavier mainly as a sampling machine. He 
can rake ?ny noise whether it s a bamboo cane 
hit t ing a shopping trolley or somebody hi t t ing 
a snare drum ar.d then produce a sequence o f 
sounds based on that to create a r.ew 
instrument. 
Steve makes it sound very simple: "some 

geezer bangs a snare in the air. I get it to 
sound as wonderful as I can, stick it in the Sin-
clsvier, organise it so that i:'s occupying as 
l i t t le space as possible for maximum effect and 
then proceed to sequence it. Then i t is reverse 
compiled into script language." W i th hi3 right 
hand Steve plays a bass line f i om Relax on the 
piano keyboard whi le his left hand on the 
Qwerty throws i t on to screen as script 
language. On screen, phrases can be edited 
and repeated ̶ jus: like wore processing w i th 
sounds. 

Another stab at the keyboard shows the fi le 
ca'.alogue for two of the tracks from the new-
album, Only Star in Heaven and Black Night , 
White L ight . Steve keeps most of the 20 
Megabyte memory in use most o f the t ime, 
making back up copies o f any material he does 
not need immediately so he can free space. I t 
is reassuring to know that even with such 
expensive equipment things can go wrong. 
The cartridge machine which shculd make 
the back-up copies on to tape is malfunc-
t ioning so Steve is having to use floppy discs 
"and 20 Megabytes is something like 200 

O HOLLYWOOD 

Two Tribes — music and 
micros: Meirion Jones 
talks to the man who 
mixes them for Frankie. 

•HOW 
w Frankie's engineer Steve Lipson 

relaxes. 

discs so it's hopeless." 
More and better equipment solves some 

problems but also creates new ones. "W i t h 
Relax the problem was we were using an 
analogue tape recorder. Now we're using a 
digital ̶ big difference." Rut on the new 
album " a lot o f the bass sounds we're using 
now are two machines syr.chionised together 
which poses a great deal of problems." 

While Steve deals w i th the technical side 
producer Trevor Horn is the man wi th die 
golden ears who seems to know what the 
publ ic want to hear. " I am work ing w i :h the 
best producer around. [ w i l l be working on a 
track tor days ar.d days and Trevor w i l l walk 
in ̶ he's very good at looking at the overview 
̶ and he'l l say, 'No this track is rubbish, start 
again' , . . Trevor signed Frar.kie goes to 
Hol lywood because he thought they were 
rid.culous ̶ good singer bu: absolutely 
ridiculous. He had two attempts to recording 
them, both dismal failures. I got recom-
mended to h im ̶ i:'s not what you know it's 
who you know ̶ I started engineering and 
did Relax." 
The phone rings ̶ oh no it 's Trevor ̶ but 

this time he is not asking for a track to be 
scrapped but just for a snare drum to be taken 
o f f one of the songs on the new album and 

replaced w i th another snare drum and a 
tambourine. I f it 's a simple part Steve can do 
that in a matter of minutes. " I f t 's a com-
plicated part it cou l i take me four or five 
hours. It 's easy now but the'very ilrs: time 1 
did i t , it took mc a whole day." 
W i t h a virtually unlimited badget Tor new 

equipment Steve can afford to dream c f 
tomorrow's machines. "You w i l l have an 
infinite track tape recorder, you wil l record 
something and then be able to move t 
wheiever you want to ." But this wi l l require 
new forms of computer storage - "hard disc is 
so pr imit ive". 
Steve doc3 not feel that the empires of the big 

recording s:udios are under threat from home 
computer-based systems using converted 
Commodore 64s and M i d i compatible Yamaha 
CX-Ss. "No th ing is going to happen with all 
that stuff. M id i ' s useful but going to run out 
shortly. There wi l l be a M i d i 2. 
"8-bit sounds aru unusable ̶ the Fdr l igh fs 

different because it has got a graur.ch noise of 
its own. I t just lowers the quality of what we're 
going to be hearing. Very few people have got 
all the gear and then everyone else w i th their 
C.X-5s and Commodore 64s wi l l be struggling 
desperately hard wi th no: really a hope in hell, 
apart from the odd genius." L l 
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Its eas}̂  to 
complain about 
advertisements. 
But which ones? 

At l«t. the first joystick that pu'.R th» firing button Eugg maonsin 
where it should have bt-en in the first place. actho 

Every week millions of advertisements 
appear in print.on posters or in the cinema. 

Most of them comply with the rules 
contained in the British Code of Advertising 
Practice. 

But some of them break the rules and 
warrant your complaints. 

If you're not sure about which ones they 
are however, drop us a line and we'll send you 
an abridged copy of the Advertising Code. 

Then, if an advertisement bothers 
you, you'll be justified m bothering us. 

The Advertising Standards Authority. _ 
If an advertisement is wrung, wc?re here to put it right. 
A S A L t d . D i p t 2 Brook House. 'Tor rng ton Place, L o n d o n W C 1 E 7 H N 
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Diamoxl 
Cut 'Aicide' 
. 5rr»e Grip 

IS HERE! " 
THE TOP 
AMERICAN f 
JOYSTICK 
IS NOW AVAILABLE 
IN THE U.K 

Rubtor 
, Suetiin 
\ Cups 1* 

One Hi'id Ojtulun 
T°J!TjrqSPECTRUM 

X / if.93 + £1.50 P+P 
• Including Interface to plug straight into ifte Spectrum. 
• Thy first Joystick tc givo you "Arcade" foe! and control. 
• "Jet Style" heavy duty, diamond cut grip. 
• Fire Trigger placed under your index finger. .. the finger with the 
fastest reflex action. • Self centreing, 3CO" action. 

• Compatible with most of the latest Software (Kompton system). 

Also available for Commodore/Atari/BBC} 

T h i s space is dona ted in t h e in terests o f h igh s tandards o f adver r is ing . 

COURSEWINNER 
The Pun te rs Compu t e r Program 
COURSEWISrNER allows you TO use The pover of your 
computer to get the ecfee on the bookmaker. 
• COUXSE'X'INNER conlaini a dutbesc full of derailed 

information or all English and Scottisi flat cou-scs. 
The :en leading jockeys and Trailers, uid effect uf tic 
Jraw is detailed farcach ooursc. 

This information cm be displayed on the scree 1 ai any tine, 
• The progran analysts these factor* curnbinaJ wi:h \h:. results 

of the last three lutirgs, staring price aid weight caned. 
• COL'RSEWINNER is. simple and quick to life, yet veiy powerful. 
• Boxed with detailed instructionbooklet. 
Price £12.50 all inclusive I M M E D I A T E D I S P A T C H ^ R E F U R N O - W I I . 

Available for 
SPECTRUj\ti4«K),BlJC(B;,COiW.C)lM)RES4.ERAGON,APrLi; tl/Hc, ATARI 

POOLSWINNER 
T h e U l t ima t e Pools P red i c t i on P rog ram 

• POOLSWINNER is the most sophisticated pools prediction 
aid ever produced. It comes complete wi:h its own massive 
database. 

• Can be used for Scoredraws, Draws, Aw ays and Homes. 
• The database contains over 20030 matches (10 yeirs league 

football). IT updaiss auormticii ly as results o m e in. t 

• The precise prediction formula can be set by iie user. This j 
allows development of your own unique method. 

• Package .s complete with program, database ind detailed 
insouction booklet. 

Price £15.00 all inclusive IMMEDIATE DISPATCH :RF.TURNO- POST) . 
AvrtaHc tor. SPECTRUM (48K), ZX81 (16K), BBC(B).COMMODORF. fc, DPAGC'N, 
AFPLE 11,'Ifc. ATARI (48K/:. 

Avaihhlc from dealers direu (rerun* cf jxw; from: selec ^ 
^ ^ SOFTWARE 

37 C o u n c i l l o r L a n e , Chead l e , Chesh i r e . P h o n e : 0 6 1 4 2 8 7425 
ALLOW 
7 DAYS 

• t a p : UNITS. FENTON INDUSTRIAL ESTATE. 
; ±m mm m k fc DEWSDVUY 90AD, FEN ION. 
;«r-«i STOKe-ON-TnCNT 
l E i E ^ 1 ! TEL: 0782 271815 

JSIEW NEW N E W ONLY £ 2 9 9 9 

SPEECH 
SYNTHESIZER 
WITHBUILTIN 
Jfife,JOYSTICK 
^INTERFACE 
mm SPECTRUM 

Simply plug into an excit ing 
new wor ld of computer speecn synthesis. 

• Latest State of the Ar t Electronics. • Uses the 
Al lophone system. • Produces any word or phrase f rom an unlimitec 
t/ocaOulary. • Speaks dlrecTly rh rouch TV speaker. • Also Amallftes 
Spectrums own sound through r v speaker! • Built in Joystic< 
Interface accepts any Atar i type joystick for fu l gaTtes control . 
(Keinpstut our ipat ib le} . • Complete w i l l i DBIIID Cassette. 
• Full Instructions 

NOW for the Commodore 64 
The COMMVERSA i 
SPEECH SYNTHESISER / 
CARTRIDGE 
£ 2 4 . 9 9 + £ i . s o P + P } 
PRICE BREAKTHROUGH. 

• Simply plug into the excit ing wor ld of Speech Synthesis. 
• The Commversa i a s a n unl imited vocabulary i i s i rg the now 
Ktondord Al lophons Svstem. • Programming is so easy and scntcnccs 
can 3e made up in minutes! • Comes complete wi th full instruct ions 
4- F'ec Dcr toTapc. No extras required. 

1. Triga Command Spectrum £19.99 
! TrigaCcmrnand Atari £9.95 
ZZTrigaCcmrrond Commodore £12.99 
L Triga CcmmandBBC f19.99 
. Vox Box, Spectrum £29.99 
P Vn> Box and Tripa Cornrr-anri f39.a<? 
LConmversaCommcxlore64 £24.99 

Postage Please A dd IT.50 
TRADE ENQUIRIES WELCOME 

HR CREDIT 
CARD LINE 
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Mus i c asjd COMPUTERS have been on a 
collision course for some time now, and the 
noisy impact is imminent. You only have to 
switch on the radio to hear computer-
generated rhythms and music. A whole new 
language has evolved that talks o f sampling 
and the M i d i interface. 
Everyone knews that Frankic Goes To 

Hol lywood uses a digitised version of Led 
Zeppelin's drums, and that the modern 
keyboard instrument ha3 enough computing 
power to run your local power station. 
Soon this technology wi l l be available in 

people's homes. Already microchip pianos 
and organs are pushing out the steam-driven 
versions. Whi le that ether popular piccc o f 
household furniture, the micro, is being 
revamped as a musical beast. The next wave 
o f computers w i l l be more musical than the 
last, but for now we w i l l have to make do wi th 
existing technology. 

Micro musicians have two options. They 
can take the hardware route, or the software 
route. Hardware involves expense and even 
sometimes the horrors of a soldering iron, 
whi le there are a number o f interesting, yet 
simple software solutions available. 

Music Processor n 
Quicksilva ̶ BBC B 
ONCE LOADED, the screen displays a 
parameter map which allows access to various 
musical functions ̶ for example, instrument 
tore, volume and octave seluetion for each of 
four channels ̶ and an optional metronome 
facility. These are changed using the function 
keys ̶ not a dif f icult technique to master 
easily. However, w i th a maximum of only 
nine numerical values for each function, there 
is not a great desl c f resolution, and the 

SOFTWARE 
difference between one value and another can software ̶ after all, there are not many difference between one value and another can 
be extreme. 

Thr re ire also drive functions ̶ play, fast 
forward, and rewind ̶ which are accessed via 
the cursor keys. The remainder o f the screen 
is '.aken up w i th details o f the four channels as 
you record and play music. 
Recording is also a fairly simple affair, 

us.ng the shift snd keys. The counter ticks 
away, and o f f you go in real time, using the 
QWERTY keyboard. The Return key takes 
you out o f the record mode, and a one-key 
function plays rhe. rune hick, warts and all. 
Overdubbing is achieved by changing 

channel, key IT', which enables the original 
tune, as well 3S the overdub, to be heard. 
Channel 4, by the way, is reversed purely for 
noise for -hythm purposrs The whole 
procedure is quite s:raight:orward, hut as 
always there arc drawbacks. 
hirst, the real-time input is di f f icul t on the 

QWERTY keyboard, and it is all too easy to 
make mistakes. Al though there are editing 
facilities, we found it d i f f icul t to make them 
work. The .sounds themselves are less than 
bri l l iant, but that has more to do w i th the 
limitations of the BBC B than w i :h the 

software ̶ after all, there are not many 
variations to c. square-wave beep. 
'ITie software is well-writ ten, and rhe author 

is obviously musically aware. W i t h the 
addition of a standard keyboard and better 
sound chips, it could be a potent system. As i t 
is, both the music programmer and the pro-
gramming musician are l ike ly tc be 
disappointed. 

Synth 
Worm Soitware ̶ BBC E 

S Y N T H T U R N S your RRC into an organ. Page 
I gives you Play, whereby 'he QWERTY 
becomes a musical keyboard w i th the top part 
a monophonic beep, and the bottom part 
playing chords of the major, minor or seventh 
variety 
One amazing shortcoming is that you 

cannot play both melody anc chords at the 
same time, whic.i would seem to negate the 
provision o f such a facility ̶ unless you have 
multi-track recording equipment, in which 
case you probably would not want to use the 
somewhat lack-lustre BBC B tones. 
Page 2 allows you to modify the envelope of 

the sound, and thereby its tone, but again the 

sounds obtained may be more suitable for a 
Pac-Man game than a synthesiser melody. 
Page 3 is a Help page, containing information 
on how to use the program. Were it possible 
to program a tune into one channel and 
chords into another, this might be a useful 
package. Th is failing, taken w i :h the l imited 
tcnal range, makes this piece of software 
disappointing. 

Multisound Synthesiser 
HomiR ̶ CBM-6* 
THIS PACKAGE is by far the best o f the bunch. 
The flexibi l i ty and range o f the Commodore's 
sound chips mean that the system's potential 
gready exceeds that of many other computer-
based instruments. The basis of operation lies 
w i th three screen displays ̶ control panel, 
special effects panel, and th* keyboard. 
Switching f rom one to :he other is a one-key 

operation, and an easy-to-follow explanation 
of basic sound synthesis is provided in the 
manual, covering the simple wave-shapes ̶ 
figure 1 ̶ and use o f filters _o con-rol rhe 
harmonic content o f the scund ̶ figures 2 
and 3. 
The control panel features wave and filter 

controls, each with single-key representation, 
and envelope. (ATXSR) control is simply done 
incrementally. The sounds are actually 
produced in the keyboard mode, again using 
the QWERTY keyboard. Your :une is created 

(continued on page 79) 
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THE 
OFRCIAL 

SPECTRUM CBM (A 

If you've ever wondered how it 
feels to be Eddie Kidc.. . defying 
dange' and gravity, soaring or a 
motor bike over a long line of cars 
. . . here's your chance to find out! 

This fabulous new garre -
Jump Chal ence - has been 
produ:ed for /ou by Martech 
with a lot of help frorr Eddie 
himsef. 

At the age of 12, Eddie Kidd 
was jumping over oil barrels on a 
bicycle. At 18, he shattered the 
worid record with his astounding 
leap o' 190 feet - clearing 14 
double-decker btses, Can you 
match his skill, courage, control 
and ice-cool nerve? Jump Challenge 
wi l show how you compare with the 
Kirg of Motor-Cycle Stuntsl 

m o r t c c h 

Just like Edcie, you'll start by trying to 
clear hairelson s bicycle... gradually 

woriclng up to attempling Eddie's daring 
leaps which have thrilled millions 

around the world! 

• 100% macilne code 
• separate control of bike and ricer 

for incredible realism 
• dangerous headwinds for added 

d i f f i c u l t y 

• scoring system - for successful jumps 
• joystick or keyboard option 

• PLUSH! You car enler the Offiaal 
International Jump Challenge 

Competition! 
Details on cassette insert 

Available fronr leading software 
retailers (X older today 
by mail, price £6-95 (48K 

Spectum) or £7-95 
(Commodore 64, 

B3C 'B',& Electron) 
including VAT and P&P. 
Please make cheque or 
postal order payafcle 

tc Software 
Communications Ltd. 

Allow 7 da>s for ddiveiy. 

Martech is the registered trade marK of Software Communications Limited 
Mertech House, 3ay Terrace, Pevensey Bay, East Sussex BN24 6EE 

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

48K SPECTRUM • COMMODORE 64 BBC B' • ELECTRON 



(continued frorr. page 77) 
by single-key selection, and playing in real 
time. You can then add more music i f you 
wish, j.nd you can opt for the computer's own, 
"auto-spa:ed", tempo and note length. 
You wi l l not be able tc alter the speed o f 

playback while the tunc is being played, but 
you can choose :he r i j h t tempo before 
recording. Playing is monophor.ic, w i th the 
highest note taking prior.ty i f two keys are 
pressed simultaneously. One useful feature is 
the two playback modes. Mode I I , for 
example, enables the player to vary the 
playback speed by using the < and > keys. I n 
addition, :he background playing mcde means 
that overdubbing is possible. Nine tunes may-
be stored in the computer's memory, but only-
one wi l l play bark at a rime. 
Operation .s mad; easier by use of a cursor 

for each note played, providing a visual aid for 
these unsure o f their touch on rnc keyboard. 
Edit ing is a simple task, and the mult isound 
also has a drum mode, i n s i s t i n g o f eight 
buil t- in patterns selected f rom t h i control 
panel. Any drum pattern acts as background 
tune, and the rhythm sound can be altered 
through the ADSR selectors. You can also 
wr re you" own drum routine in the suTre way 
as a background tune. 
'.'he two main factors in this package's 

appeal are ease o f use and the sounds avail-
able. Programmers and musicians may f ind 
this a useful wr i t ing rool. as well as a source o f 
pleasure. 
Features such as oscillator ana envelope 

sweeping, r ing modulation and wave-form 
synchronisation controlled by xht special 
effects psnel, add greatly rr. the machine's 
sound potential, whi le :he sof:ware is sensibly 
wri t ten and well explained. 

Incognito Software ̶ 4SK Spectrum 
AGAIN, A WELL-WRITTEN package l.mited by 
the Spectrum's Dound capability A keyboard 
overlay is provided to s impl i fy playing, and 
two modes are available. The f.rst is Stave, 
giving a two-octave range of notes and 
matching stave screen display; the second is 
Keyboard, giving a 17-note playing range. 
A series o f reminders display length of note, 

rests, deletion, and so on. Bar signs are 
inserted automat ica l ly , ind icat ing this 
system's usefulness as an educational aid. 
The package is l imited ̶ for example, only-

one tune car. be retained at any one time ̶ 
bu: operation is very simple, and tunes, once 
entered, can be amended easily. Famil iarity 
w i th this instrument may he p your ktybord 
literacy if you are just storting out, aud may be 
a useful refresher for those who have forgot:en 
their music theory. 
From the point of view of a poverty-stricken 

musician, many c f the available software 
packages for computet base synthesisers w i l l 
be disappoin:ing, due either to the poor sound 
range, or the l imitations imposed by :he 
software itse.f. The Commodore, program is, 
in effect, a useful .ink between the standard 
plcy a; you learn material, and the impend.ng 
invasion o f specialist packages such as 
Yamaha's new range. 
This is not to deny rhat the BBC s.nd 

Spectrum, programs can ful f i l a role ̶ they 

Figure 1. Saw tooth. 
The sawtooth wave-fo-m oroduces a tinnier sound, similar to a p'.ucKed stnng 

aie ccrcainly cxccllcnt educational instru-
ments ̶ but it is doubtful whether they w i l l 
be suitable for someone intending to use the 
computer as a serious wr i t ing tool. 
Musicians ̶ like everybody else ̶ wi l l 

vuni be facing a bewildering choicc i f they 
intend to make use of new technology. The 
only advice that can really be given is to te 
sure o f what you want before you buy it. Th.s 
may seem fatuous, but there is nothing more 
frustrating than baying L package whL l i turn-
out :o be a shelf-filler and nothing else. 
I f you want to use the computer as a 

system, you wi l l have to be more se.ee 

Figure 2. Low-pass filter. 
The low-pass filter allows a!l notes below the cut-off pcint to pass unchanged. Notes 
above the cu-o'f puin'. ate muted ai a rate of 6dB per octave. 

frequency 

Figure 3. Band-pass filter. 
The banC-past> filtvi mutes iiutes Uuth above ctnd Jvluw the uu'-uff nt a mte of 6d3 per 
octave. 
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sounds, due to the fact t h t t the width of the 
pulse must be defined before :t w i l l play (see 
nex' command). 

W W 
iv 129 Th is defines the noise waveform. 

This is a random wave which can be used for 
sound effects. 
The fornat for this command is W , v l , v2, 

v3, where :he v l , v2 and v3 refer to the :hrcc 
voices. v must be chosen f rom the values 
listed above, viz. 17, 33, 65 or 129. 
Each vo.ee may have a different value or 

some or all the voices can be the same. For 
example: 

45 SYS 820, W, 17,33,65 
The above line defines a triangular wave for 

voice 1, a saw-tooth wave for voice 2 and a 
pulse wave for voice 3. 
I f any voice is not used, a value of 0 mu3t be 

entered. Voice 3 w i l l not produce any sound 
unti. the pulse width is defined. 
• 1J (l-'ulse width). Th i s command is only 
needed i f <:ny o f the three voices have had a 
pulss wave defined. 
The format is P, v l , v2, v3. v can be any 

number from 1 to 4096. A value of 2348 wi l l 
produce a square wave. 
Only voices w i th a pulse wave need to have 

a value for p.ilse wid th defined. For other 
voices, a value o f 0 musi be entered. For l i re 
'15 to work, a line such as the following is 
necessary: 

47 SYS 820.P,0.0.2000 
H E (Envelope). No : only can we define the 
type o f wave, but we can also shape this wave. 
This is known as the envelope of the wave. An 
envelope must be defined for each voice you 
are using. There are four par's to the wave 
that must be defined. 
i. Attack: Th i s is the rate at which :he note 

rises f rom 3 to peak volume. 
i i . Decay: This is the rate at which the 

volume o f :he note falls away. 
i i i . Sustain: Th is is the mid-range volume 

that the note w i l l .told unt i l it is almost 
finished. 

IV. Release: Th is is the rate at which the 
note eventually falls from the sustain level to 
*0. 

The diagram below shows the four pans of 
the wave envelope. 

Susainisvel 

Each part of the envelope has a value from 
C-15. Unfortunately, it is ncecs3ary to 
calculate one composite number ou: of the 
Attack and Decay values, and one composite 
value out of the Sustain and Release values. 
This is done according to the following 
formula: 

Attack/Decay value = 
Decay + (16 x Attack) 

Sustain/Release value = 
Release + (16 x Sustain) 

Thus,. i f we chose :he values: 
a = 10, d = 5. s = 9, r = 4 

The two values that would be calculated are: 
?7d = 5 4- (16x10) - 165. 
s/r = 4 4- (16x9) = 148. 

Graham 
Barbour's baker's 
dozen of sound 
commands puts 
some yeast in 
your 64 
The format is: 

E, ad , srl, ad2. sr2. ad3. sr3. 
e.g. 40 SYS 820, E, 64, 128, 5, 10. 50, 200. 
H S (Sound). This command allows you IC 
play £ note or a chord for a specific duration, 
after which the sound is turned off. This 
abil ity to define a duration is sorely needed on 
the 64. Th is new command replaces the 
numerous Foi commands formerly required. 
The format is: 

S,nl,r2,n3,d 
The value for n can be from 0-65536 and 

can be found in the note .able in the 
Programmer's Reference G j i de . The vi.lue 
must be taken from the table marked 
"Decimals" 
I f you only have :he 64 Manual , these 

values must be calculated using the formula: 
n = (Hi : r oq . x 266) i Lo f rcq . 

The values for H i anc Lo freq. are found on 
page 152 o f the manual. 
I f you do not want a sound from a particular 

voice, a value of C must be defined for that 
voice - thi3 represents a rest. 
The duration can be any value from 

0-65535; each unit represents l /60th of a 
second. Thus 60 wi l l represent a duration of 1 
second. 

If a value o f 0 13 used. the note will play 
continuously unt i ! switched o f f or unt i l 
another S command is encounterec. For 
example: 

50 SYS 820, S,4000,5000, 6000, 120 
• 0 (Off). This command is used to zerc or 
switch o f f all sound addresses (Waveforms, 

WHILE COMPILING music programs using the 
Commodore 64 5ynth.csis.c1, 1 suon realised 
that it w?.s sorely lacking in sound commands. 
I t also necessitated the memorising of a large 
number of Poke addresses in order to be th le 
to define the volume, wave-type, wave-shape, 
filters ctc. Far this reason I developed Mus i k 
64 ̶ a program which adds 15 new 
co.-nir.arids anc which requires only one 
address ̶ Sys S20. To use each o f these new-
commands it is only necessary to type a single 
letter eg., V foi volume, S fcr sound eic. 
Musik 64 uses lir.es 63500 onwards, leaving 

lines 1-63499 free for wr i t ing any desired 
program. The programmer merely loads 
Mus ik 64 and :an then design his program 
using these exua commands. 
In order to get the program to run it is 

necessary to include a line 
0 GOTO 63530:(C) 3.BARBOUR 

typed exactly as shown here. There must also 
be a line 1. T h i s could be a Kern statement or 
the first line o f a program. 
When the program is Run, there w i l l be a 

delay Df about 20 seconds whi le data is be.ng 
stored in memory. Th is delay wi l l not occur 
on subsequent runs ̶ unless the machine is 
switched ofl l ̶ as I he program checks to see i f 
the data is already in memory and jumps 
straight to line 1. The format for using .he 
new commands is: 
SYS 820, command,voluco 
eg., 10 SYS 320.V.-5 
Several different Mus ik 64 commands may 

be used in a single line using only the one Sys 
820, as long as each command is separa:ed bv 
a semi-colon instead o f a colon. Non Mus ik 64 
commands must still be separated by a colon. 
For example: 
10 SYS 820,0,3;:,64,128,L,U,U.O; 
V ,15 :A=" :SYS 820 N 
20 SYS 820,R,15 
30 END 

The commands are: 
H V (Volume). The format for volume is V, x 
where x can be any value from 0-15. For 
example: 
10 SYS 820,V,15 
Q W (Waveform). The parameters in this 
command describe the type of waveform for 
each of the three voices. Th is can change the 
sound dramatically. 
The values fo i each voice and the shape o f 

wave they represent are: 

i. 17 This defines a triangular waveform. 
The triangular wavefoim has a twangy sound. 

ii. 33 This defines a saw-tooth waveform. 
Tha saw-'ooth waveform har. a more hollow 
sound. 

i i i. 65 Th is defines a pulse waveform. 
This waveform can give a wide range o f 
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Volumes etc.). This usually takes about 20 
sees, in Basic, bat this new command does it 
almost instantaneously. 
The format is: 

0,v 
v can be from 1 to 3. 
A value of 1 clears voice I ; 2 clears voices 1 
anc 2. while 3 clears all three voices. Any 
value clears all filters and the volume. 

The fol lowing four commands are used to 
set the sound filters. The fibers are used to 
change the harmonic structure of the wave. 
W i t h the 64 wc have thres different types o f 
f i l tering. These may be used separately, or 
two or more can be used simultaneously. 
There are a number o f con.rols which must be 
set when using a filter. 
• F (Filter set). Th is command defines 
which voices are to be filtered and which not. 
The format is 

F,v1,v2,v3 
I f v is given the value 1, then that voice w i l l 

be filtered ̶ i f v is zero, that voice w i l l not be 
filtered. For examp.e: 

70 SYS 820,F,1,0,1 
In this case, voices one and three w i l l be 

filtered while voice two remains unchanged. 
The next three commands wi l l only affect 

the vcices you have selected to be filtered. 
There is not a different filler for _-ach voice ̶ 
the chosen f i ler w i l l act on all the voices you 
have decided to f i l ter. 
¦ C (Cut-off point)! This tells rhe computer 
the exact stage in ihe wave cycle where the 
filtering process must begin it s a reference 

point for the filter. The format is: 
C,v 

v can be any value from 0-255. For example: 
/u SYS a2J,u, iuu 

• M (Filter mode). Th is command defines 
the type o f filt?r to be used. The (34 lias three 
f i l te i modes, which can be combined. 
a. Hi 'hpass: Th is passes over all values 

above the cut-off point while attenuating the 
frequencies below. 

Cutcfl 

b. Low pass: This passes Over all the low 
frequencies whi le attenuating the others 

Cut "Jff 
c. Band pass: This attenuates all values 

i'x<-i-pl a narrow band around rhe cut-off 
point. 
The format is: M,HP,LP,BP 
A value of 1 sets that type o f fi lter while 0 

clears it. For example: 30 SYS 820,M, 1,3,0 

I n this example a high pass fdter has been 
selected. 
¦ R (Resonance). Th is is the last filter 
command which sets the resonance o f the 
fi lter. The format is: 

R,v 
v can be f rom 0-15. Fox sxampie. 

100 SYS 820.R.14 
110 GOTO 10 
The last three commands are extremely 

useful. They allow a program, which plays a 
tunc, to be built in memory using voicc 1. 
When the program is executed, it plays in the 
background, al lowing another program to run 
simultaneously. This is very effective for 
designing games, al lowing the game to be 
played while music p»ay* in the background. 
The music can even play while you are 
programming, and adjustments can be trade 
to the music program ̶ Volume, Waveform. 
Envelope etc. ̶ while it is actually playing. 
Because only voice 1 is used, voices 2 ar.d 2 
arc left free for additional sound clTec s. 
¦ N (New). This w i l l rub out any tune ir. 
memory. I t should be used before making up a 
tune. The format is: 

N 
For example: 

110 SYS 820.N 
• D (Data). 1 his wi l l store the next note and 
duration in memory. Format is: 

" D.n.d 
n can be any number from 0-65000. See 

Sound command; line 50. 
d (duration) can be 0-255. (60 is equal to 1 

sec). For examole: 
120 SYS 820,D,2C00,120 

These values could be read from a sata 
statement ̶ see program 2. 
• X (Execute). When V J U I lune is finished, 
this command wi l l cause it to play. Format: 

X 
For example: 130 SVS 320.X 
When a program, wh ch pkys a tune, is 

run, the tune wi l l repeat unti l l i ie 3 (Off i 
command is encountered. 
Al though constants have been used for the 

values in the above examples, it is permissible 
ro use variables for the values in any o f the 
commands ̶ as has been done in the demon-
stration programs, (continued on next page) 

Cutoff 
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0 ODTO63500 : (C ) G.3RFB0JR 
1 RE'1 START 
63499 END 
6350? fl=49152 
63501 RERDB : IFB- -1THEN63503 
63592 POKER/ B • R - f H I : GOTOC-DSd 
63503 SYS50192 :GOTOl 
63504 I i f l TR169 ,76 / 141,52. . 3.. 1 6 9 . 4 8 , 1 4 1 , 5 3 
63585 PRTR3.- 1 4 1 / 3 4 / 3 , 9 5 , 2 3 0 , 122 
63505 B R T R 2 0 8 . 2 , 2 3 0 , 1 2 3 , 9 6 , 2 , 0 , 0 , 1 9 8 
6350? DRTR122. 2 0 1 , 2 5 5 , 2 0 8 , 2 , 1 9 3 , 1 2 3 , 0 , - 3 2 
63303 DHTH253, 1 / 4 , 3 2 , 1 5 8 , 173, 3=:, 2 47 , 1 3 3 , 1 65 
6350? DRTR20, 3 6 , 0 , 3 2 , 1 1 5 .• 9 , 2 0 1 , 6 5 , 144 
63513 D R TR 9 , 2 9 1 , 9 1 • 1 7 6 , 5 , 7 6 , 6 9 , 1 3 2 , 2 3 4 
63311 1IH1R234. 162 , 1 1 , 1 0 8 , 0, -3, 1 4 1 , 0 , 2 0 1 
63512 DRTR231 . 8 6 , 2 0 8 , 2 0 , 3 2 , 1 6 , 1 9 2 , 3 2 , 3 5 
63513 DR TR 1 9 2 . 1 6 9 , 2 4 9 , 4 5 , 2 3 , 1 9 2 , 7 6 , 2 0 3 , J93 
63514 DRTR234. 2 3 4 , 2 3 * , 2 34 , 2 3 4 , 234 , 2 0 1 , 8 7 , 2 0 8 
63515 D R TR 3 3 , 3 2 , 1 6 , 1 3 2 , 3 2 , 3 5 , 1 9 2 / 1 6 5 , 2 0 
63516 PRTR141 . 4 , 2 12 , 1 4 1 , 9 6 . 2 0 1 , 3?., , 19? 
63517 D R TR 1 5 5 . 2 0 , 1 4 1 , 1 1 , 2 1 2 , 1 4 1 , 9 7 , 2 0 1 , 3 2 
63518 D R TR 3 5 , 1 9 2 , 1 5 5 , 2 0 , 1 4 1 , 1 8 , 2 1 2 , 7 6 , 2 5 0 
63519 DflTR 1.97. 0 , 0 , 7 0 1 , 6 9 , 2 0 8 , 5 5 , 3 2 , 1 6 
63520 D R TR 1 9 2 . 3 2 , 3 5 , 1 9 2 , 1 6 5 , 2 0 , 1 4 1 , 5 , 2 1 2 
63521 D R TR 3 2 , 3 5 , 1 9 2 , 1 6 5 , 2 ? , 1 4 1 , 6 . 2 1 2 , 3 2 
63522 B R TR 3 5 , 1 9 2 , 1 5 5 , 2 0 , 1 4 1 , 1 2 , 2 1 2 , 3 2 , 3 5 
63523 DRTR 1 9 2 . - 1 6 5 , 2 0 , 1 4 1 , 1 3 , 2 1 2 , 3 2 , 3 5 , 192 
63524 D R T f l 1 5 5 , 2 2 , 1 4 1 , 1 9 , 2 1 2 , 3 2 , 3 5 , 1 9 2 , 1 6 5 
63525 D R T n 2 9 , 1 4 1 , 2 ? , 2 1 2 , 7 5 , 0 , 1 9 6 . 0 , 2 0 1 
63526 DRTR8 0 , 2 0 E , 5 5 , 3 2 , 1 6 . 1 9 2 , 3 2 . 3 5 , 192 
63527 DRTR 165.- 2 2 , 1 5 4 , 2 1 , 1 4 1 , 2 , 2 1 2 , 1 4 0 , 3 
63528 3 R TR 2 1 2 • 3 2 , 3 3 , 1 9 2 , 1 6 3 , 2 0 , 1 6 4 , 2 1 , 1 4 1 
63529 D R TR 9 , 2 1 2 , 1 4 9 , 1 0 . 2 1 2 , 3 2 , 3 5 . 1 9 2 , 1 6 5 
63530 3 R TR 2 0 , L 6 4 . 2 1 • 1 4 1 , 1 6 , 2 1 2 , 1 4 0 , 1 7 , 2 1 2 
63331 DRTH76, 0 , 136, 0 , 0 , 0 , 0 , 141, 
63532 DRTR201- 7 6 , 0 , 1 3 6 / 2 0 1 , 8 3 , 2 0 8 , 1 2 4 , 3 2 
63533 D R TR 1 6 , 1 9 2 , 3 2 , 3 5 , 1 9 2 , 1 6 5 , 2 0 , 1 6 4 , 2 1 
63534 D R TR 1 4 1 . 0 , 2 1 2 , 1 4 0 , 1 , 2 1 2 , 3 2 . 3 5 , 1 9 2 
63535 D R T f l 1 6 5 . 2 2 , 1 5 4 , 2 1 . 1 4 1 , 7 , 2 1 2 , 1 4 0 , 8 
63536 D f l T R 2 1 2 - 3 2 , 3 5 , 1 9 2 , 1 6 5 , 2 0 , 1 6 4 , 2 1 - 1 4 1 
63537 3 R T R 1 4 , 2 1 2 , 1 4 0 , 1 5 , 2 1 2 , 3 2 , 3 5 , 1 9 2 , 1 6 5 
63538 D R TR 2 0 , 1 6 4 , 2 1 , 2 0 1 , 0 , 2 0 8 / 7 , 1 9 2 , 0 
63539 D R TR 2 0 8 , 3 , 7 6 , 0 , 1 9 6 , 1 4 1 . 8 0 , 2 0 1 , 1 4 0 
63540 D R T R 8 1 , 2 0 1 , 1 5 2 , 0 , 1 6 0 , 0 , 1 6 9 . 0 , 3 2 
63541 DRTR219.. 2 5 5 , 3 2 , 2 2 2 , 235 , 2 0 5 . 8 0 , 2 0 1 , 2 2 8 
63542 D R T H 2 4 R . . 9 1 , 2 0 1 , 2 0 8 , 2 4 3 . 1 6 9 , 0 , 1 4 1 
63543 D R T R 0 , 2 1 2 , 1 4 1 , 1 , 2 1 2 , 1 * 1 , 7 , 2 1 2 , 1 4 1 
63544 J R TR 8 , 2 1 2 , 1 4 1 , 1 4 , 2 1 2 , 1 4 1 , 1 5 , 2 1 2 , 141 
63545 D f l T R 8 0 , 2 0 1 , 1 4 1 . 8 1 - 2 9 1 , 7 6 , 0 , 1 9 6 , 0 
63546 D R T R 0 , 0 . 0 , 0 . 0 , 0 , 2 0 1 , 7 9 / 2 0 8 
63547 D R TR 9 7 , 3 2 , 1 6 , 1 9 2 , 3 2 , 3 5 , 1 9 2 , 1 6 5 , 2 0 
6354G DRTR201. 1 , 2 0 8 , 0 , 1 6 9 , 7 , 1 4 1 , 8 3 , 2 0 1 
63549 D R TR 7 6 , 1 6 7 , 1 9 3 . 2 5 1 , 2 , 2 0 8 , 8 . 1 6 9 , 1 4 

53550 D f l T f l l 4 1 , 8 5 , 2 0 1 , 7 6 , 1 6 ? , 1 9 3 , 1 6 9 , 2 5 , 1 4 1 
63331 JJfi I H 4 ) 3 / t U i / i b f i l * U 1 6 3 . 0 , 1 , 0 , 2 1 2 
63552 D R TR 2 0 0 , 2 0 4 , 8 5 , 2 0 1 , 2 0 8 , 2 4 7 , 1 6 9 , 0 , 1 4 1 
53553 D R TR 2 3 , 1 9 2 , 1 4 1 , 2 4 , 2 1 2 / 1 6 9 , 0 . 1 4 1 , 2 3 
53554 D R TR 2 1 2 , 1 4 1 , 2 4 7 , 1 9 3 , 7 6 , 2 2 4 , 1 9 3 , 0 , 0 
53555 DR TR 0 , 0 , 0 , 0 , 0 , 141,2-3. 1 9 2 , 1 6 5 
63556 D R TR 2 0 , 1 3 , 2 3 , 1 9 2 , 1 4 1 . 2 3 , 1 9 2 . 1 4 1 , 2 4 
63557 D R TR 2 1 2 , 7 6 , 0 , 1 9 6 , 9 6 , 9 6 , 9 6 , 9 6 , 2 0 1 
53558 D R TR 6 7 , 2 0 8 , 1 7 , 3 2 , 1 6 , 1 9 2 , 3 2 , 3 5 , 1 9 2 
53559 D f l T R 1 6 3 , 2 0 , 1 4 1 . 2 ? . 2 1 7 , 7 f i , 0 . L 9 6 . 0 
63560 D R TR 9 6 , 9 6 , 2 0 1 , 8 2 , 2 0 8 . 3 4 , 3 2 , 1 6 , 1 9 2 
63561 D R TR 3 2 , 3 5 , 1 9 2 , 1 6 9 , 1 5 . 4 5 , 2 4 7 . 1 5 3 , 1 4 1 
£3562 DRTR247 .193 , 173 2 4 7 , 1 9 3 , 6 , 2 0 , 6 , 2 3 
53563 D f l T f l 6 , 2 0 , 6 , 2 0 - 5 . 2 0 , 1 4 1 , 2 4 7 , 1 9 3 
63564 D R T R 7 6 , 0 , 1 5 6 , 9 6 . 2 0 1 , 7 0 , 2 0 8 , 7 6 , 1 7 3 
63565 DRTR247 , 1 9 3 , 4 1 , 2 4 0 , 1 4 1 , 2 4 7 , 1 9 3 , 3 2 - 1 6 
53566 D R T f l 1 9 2 , 3 2 , 3 3 , 1 9 2 , 2 0 1 , 1 , 2 0 8 - 1 1 , 1 7 3 
53567 D R TR 2 4 7 , 1 9 3 , 9 , 1 . 1 4 1 , 2 4 7 , 1 9 3 - 1 4 1 , 2 3 
53563 D R TR 2 1 2 , 3 2 , 3 5 , 1 9 2 , 2 0 1 , 1 / 2 0 8 . 1 1 , 1 7 3 
53569 DRTR247 , 19 - : , 9 , 2 . 1 4 1 , 2 4 7 , 193- 1 4 1 , 2 3 
63570 D R TR 2 1 2 , 3 2 , 3 5 , 1 9 2 . 2 0 1 , 1 , 2 0 8 . 1 1 , 1 7 3 
63-571 DRTR247, 1 9 3 , 3 , 4 . 1 4 1 , 2 4 7 , 193. 1 4 1 , 2 3 
63572 D R TH 2 1 2 , 7 6 , 0 , 1 9 6 , 9 6 , 9 6 , 9 6 , 9 6 , 5 6 
53573 D R TH 9 6 , 9 6 , 5 6 , 2 0 1 , 7 7 , 2 0 5 , 7 6 , L 7 3 , 2 3 
53574 I1RTR132 ,41 ,13 , 1 4 1 , 2 3 , 1 9 2 / 1 4 1 , 2 4 , 2 1 2 
53575 D R TR 3 2 , 1 6 , 1 9 2 , 3 2 , 3 3 , 1 9 2 , 2 0 1 • 1 , 2 0 8 
53576 D R T f l l l , 1 7 3 , 2 3 , 1 9 2 , 9 • 1 6 , 1 4 1 , 2 3 , 1 9 2 
63577 D R TR 1 4 1 , 2 4 , 2 1 2 , 3 2 , 3 3 , 1 9 2 , 2 0 1 , 1 / 2 0 8 
53578 D R T f l l l , 1 7 3 , 2 3 , 1 3 2 , 9 . 3 2 , 1 4 1 , 2 3 , 1 9 2 
53579 D f l T f l 1 4 1 , 2 4 , 2 1 2 , 3 2 , 3 5 , 1 9 2 , 2 0 1 , 1 , 2 0 8 
53580 ElRTfll 1, 1 7 3 , 2 3 , 1 9 2 , 9 , 5 4 , 1 4 1 , 2 3 , 1 9 2 
53581 D R TR 1 4 1 , 2 4 , 2 1 2 , 7 6 , 0 , 1 9 6 , 9 6 , 9 6 , 9 6 
53582 DRTR96, 0 . 2 0 1 , 6 8 . - 2 2 8 , 9 7 , 1 7 2 , 191 , 194 
53583 D R TR 1 9 2 , 2 5 5 , 2 4 0 , 8 5 , 3 2 , 1 6 , 1 9 2 , 3 2 , 3 5 
53584 DRT f l 1 9 2 , 1 7 2 , 1 9 1 . 1 5 4 , 1 5 3 , 0 , 1 4 9 , 1 5 5 , 2 1 
53585 D R T f l 1 5 3 , 0 , 1 5 0 , 3 2 , 3 5 , 1 9 2 , 1 7 2 . 1 9 1 , 1 9 4 
53586 D R T f l 1 5 3 , 0 , 1 5 1 , 7 6 , 1 9 , 1 9 5 , 1 7 2 , 1 9 1 , 1 9 4 
53587 D R TR 1 5 3 , 0 , 1 3 2 , 1 6 5 , 2 1 , 1 5 3 , 0 . 1 3 3 , 3 2 
53588 D R TR 3 3 , 1 9 2 , 1 7 2 , 1 9 1 , 1 9 4 , 1 5 3 , 0 , 1 5 4 , 3 2 
63589 D R TR 3 5 , 1 9 2 , 1 7 2 , 1 9 1 , 1 9 4 , 1 5 3 , 0 , 1 3 3 , 1 6 5 
53590 D R TR 2 1 , 1 5 3 , 0 , 1 5 6 , 3 2 , 3 5 , 1 9 2 , 1 7 2 , 1 9 1 
53591 DRTfl 194 . 157. 0 . 157,?PI3. 140, 191 , 1 9 4 , 7 6 
53592 D R T A 0 , 1 9 6 , 0 , 0 , 0 , 0 , 0 , 0 , 1 6 2 
53593 D R T R 1 6 , 1 0 8 , 0 , 3 , 2 3 4 , 2 3 4 , 2 3 4 , 2 3 * , 2 3 4 
53594 DRTR201, " : r8 ,208, 5 0 , 1 6 3 , 9 - 1 6 9 , 0 , 1 5 3 
53595 DRTR0,149, 153,0. . 1 5 0 , 1 5 3 , 0 , 1 5 1 , 1 53 
53596 DR TR 0 , 1 5 2 , 1 5 3 , 0 . 1 5 3 , 1 5 3 , 0 , 1 5 4 , 1 33 
53597 P R TR 0 , 1 3 5 , 1 5 3 , 0 . 1 5 6 , 1 5 3 , 0 , 1 5 7 , 2 00 
53598 D R TR 1 9 2 , 0 , 2 0 8 , 2 2 4 , 1 4 1 , 1 9 1 , 1 9 4 , 3 2 , 1 6 
53599 D R T R 1 9 2 , 7 6 , 0 , 1 9 6 , 2 , 0 , 0 / 0 , 0 
53600 D R TR 2 0 1 , 8 3 , 2 0 5 , 9 Z , 1 6 9 , 1 , 1 4 1 , 1 1 2 , 2 0 1 
53601 D f l T R 1 4 1 , 1 1 4 / 2 0 1 • 1 4 1 , 1 1 6 , 2 0 1 , 1 6 9 , 0 , 1 4 1 
53602 DR T f l 1 1 3 , 2 0 1 , 1 4 1 - 1 1 3 , 2 0 1 , 1 4 1 , 1 1 7 , 2 0 1 , 2 3 4 
53603 Dl iTR234, 234 . 2 3 4 , 234 , 120, 1 6 9 , 1 4 9 , 141 
63604 D R TR 2 0 / 3 , 1 6 9 , 1 9 5 , 1 4 1 , 2 1 , 3 , 8 3 , 3 2 
5360? DRTR 16, 1 9 2 , 7 6 , 0 . 196 . - 96 , 96 , 9 5 , 72 
63606 DRTfl 1 3 8 , 7 2 , 1 3 2 , " 7 2 , 2 0 5 , 1 1 2 , 2 0 1 , 1 7 3 / 112 
53607 D R TR 2 0 1 , 2 0 1 , 0 , 2 0 8 , 4 6 , 1 7 2 , 1 1 3 , 2 0 1 , 1 6 9 
53608 DRTR0 ,141 , - ^ , 212 . 1 8 5 , 0 , 149, 1 4 1 , 0 
53609 D R TR 2 1 2 , 1 8 5 , 0 / 1 5 0 , 1 4 1 , 1 , 2 1 2 , 1 8 3 , 0 
53612 D R T f l 1 5 1 , 1 4 1 , 1 1 2 . 2 0 1 , 2 0 0 , 1 4 0 , 1 1 3 , 2 0 1 , 1 7 3 
63611 DRTR96, 2 0 1 , 1 4 1 , 4 . 2 1 2 , 2 0 4 , 1 9 1 . 194.2PIR 
63612 DR TR 3 , 1 6 0 , 0 , 1 4 0 . 1 1 3 , 2 0 1 , 1 0 4 , 1 68 , 1 04 
63613 DRT f l 1 70 , 10 * , 76 , 4 9 , 2 3 4 , 9 6 , 9 6 , 9 6 , 9 6 
63614 D R TR 9 6 / 9 5 , 1 2 0 , 1 6 9 , 4 9 . 1 4 1 , 2 0 . 3 . 1 6 9 
63615 D R TR 2 3 4 . 1 4 1 , 2 1 , 3 , 8 8 , 7 6 , 0 , 1 9 5 , 9 6 
63616 D R T A 9 6 , 1 9 7 , 9 6 , 9 6 , 7 9 , 2 0 4 , 5 6 , 3 6 , 2 2 3 
5 3 f t 7 DRTR96, 2 2 6 , 9 6 , 9 6 , 9 6 , 1 1 . 212", 1 6 0 , 0 
53618 D R TR 1 7 7 , 1 2 2 , 2 0 1 . 5 9 , 2 4 0 , 1 , 9 6 , 7 6 , 4 8 
6 3 6 I S D R T f l 1 9 2 , 9 6 , 9 6 , 9 6 , 9 6 , 1 6 0 , 2 , 1 5 3 , 1 3 
G3620 DflTRO, 2 1 7 , 3 5 , 1 9 6 , 208 , 8 . 2 0 0 , 1 9 2 , 13 
63621 D R T A 2 0 8 , 2 4 3 , 7 6 , 0 , 1 9 2 , 0 . 6 7 , 4 1 , 3 2 
63622 D R T A 7 1 , 4 6 , 6 6 , 6 5 . 8 2 , 6 6 , 7 9 , 8 5 , 8 2 
63623 P=lTfl0 . 9 6 , 2 5 3 , 2 3 5 , 233 , 2 5 3 , 2 3 5 , 2 3 r , 253 
63624 DRTR-1 
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ATTRACTIONS 

£189.95 
+ VAT = £218.44 
12C CPS • Bl-D RECTlOfJAl 
LOGIC SEEK NG • FRICTION 
TRACTOR AMD ROLL 
HOLDER STANDARD • 
DOWNLOADABLE 
CHARACTERS • UL_RA • •-• . » icr.3 ̶ w 

S t a r HIGH RESOLUTION • 80 
' ' COLS. IBM PC VERSION 

NOW AVAILABLE 

Gemini-1 OX 

14 Inch 

Colour Monitor Q i G E n n a 
1 2 M H Z V I DEO B A N DW I D T H 

RGB A N D COMPOS I T E V I D EO 

£169.95 
+ V A T - £ 1 9 5 . 4 4 

LOOK! 
NEW LOWER PRICES ON 

EPSON STAR & BROTHER 
D A I S Y W H E E L P R I N T E R S 
BROTHER hR 15 
J U K I € 1 0 0 
DAI3YSTEP 2 0 0 0 
STAR POWERTYPE 
EPSON DX 100 

D O T M A T R I X P R I N T E R S 
EPSON RX 8 0 
EPSON RX 80 F/T 
EPSON RX 100 
FPSON FX 8 0 
EPSON FX 100 

STAR GEMINI 10X-
STAR DE_TA 10 
STAR RADIX 10 

£ 3 4 9 . 9 5 + V A T = £ 4 0 2 . 4 4 
£ 3 2 5 . 0 0 + V A T = £ 3 7 3 . 7 5 
£ 2 2 5 . 0 0 + VAT = £ 2 5 8 . 7 5 
£ 3 2 8 . 9 5 + V A T - £ 3 7 8 . 2 9 
£ 3 6 9 . 9 5 + VAT = £ 4 2 5 . 4 4 

£ 1 9 8 . 9 5 + V A T = £ 2 2 8 . 7 9 
£ 2 2 8 . 9 5 + V A T = £ 2 6 3 . 2 9 
£ 3 8 4 . 9 5 + V A T = £ 4 4 2 . 6 9 
£ 3 1 9 . 9 5 •+ VAT - £ 3 6 7 . 9 4 
£ 4 9 8 . 9 5 + V A T - £ 5 7 3 . 7 9 

£ 1 89 . 9 5 + V A T - £ 21 8 . 44 
£ 3 1 9 . 9 5 + VAT = £ 3 6 7 . 9 4 
£ 4 9 8 . 9 5 + V A T - £ 5 7 3 . 7 9 

T H E R M A L M A T R I X P R I N T E R S 
STAR STX 8 0 £ 1 2 9 . 9 5 + V A T = £ 1 4 9 . 4 4 
BROTHER HR 5 £ 1 2 9 . 9 5 + V A T = £ 1 4 9 . 4 4 
BROTHER EP 4 4 £ 2 1 6 . 9 5 + V A T = £ 2 4 9 . 4 9 

Cables Paper - Ribbons - Shee t Feeders 
Tractor Feeds - I n leTaces - Call for Best Prices 

CREDIT CARD 
HOT LINE 

01-482 1711 
P'caso odd £10 -r VAT for delivery. 

Post your cheques/POs tc: 

DATASTAR SYSTEMS UK 
Unicom House 182 Royal College Street 

London NW1 9NN 
Telex 295931 UNICOM G 

TAX-FREE EXPORT & DEALER 
ENQUIRIES WELCOME 

An end to 
monitor 

madness and 
glare fatigue. 

An Easy-Eye anti-glare screen is the answer 
tc those frustrating headaches and eyestrains. 

Measuring approximately I2"x9" it 
adheres to your TV screen or monitor to cut right 
through annoying glare. 

You'll be able to improve on existing high-
scores and program in comfort for hours! 

Flease send me E.Z.I . servers ar F ̂  SO 

I enclose cheque/PO to the SLm of 

made payable toTRT Design. 

Name ¦ 

Address 

Postcode 

T R T Design, 216 Sussex Gardens, London W2 

TOP 
SAVINGS 

P R I N T E R S 
BROTHER HF. 15 
TRACTOR 
SHiETFEEDER 
KEYBOARD 

E X V A T 
343.00 

63.00 
105.00 
143.00 

INC V A T 
401.35 

7f.20 
22K.2S 
165.30 

EPSON SX80? 
epso n pxsof.-t 
EPSON FXBOP.'T 
EPSON MXIOOF.'T 
EPSON r x IOC F/T 
FX80 TRACTOR 

21 >.00 
24>.Cfl 
329.00 
375.00 
430.00 

30.00 

247.25 
276.30 
37C.35 
431.25 
494.50 

34-K) 

JUK6IW 34S.00 336.75 

MA.WESMANN TALLT MT 80 199.00 22686 

OKI MICRO LINE EOAP 
OKIMICROLINE £2 A 
OKIMIC.ROLINE S3A 
OZIMIC-tOLINE c a r 

166.03 
265.00 
4S5.CO 
355.00 

207.00 
33235 
500.25 
4t!4.i!!> 

SEEOSHA GP100A 173.00 201.25 

SHDIWACPa:) 170.00 20125 

s t a r g e m i n : iox 199.00 228 83 

C O M P U T E R S 
COMMODORE 64 
COMMODORE ISO DISK 
COMMODORE C2N CPSSE7TE 
INTFACE 64 PAKEL 

156.51 
16E-21 
K.51 
K.30 

17999 
18999 
4199 
6B-13 

APRICOT 2*C+M0N 157S.00 181125 

SANYO MBCE5S 796.00 QIA&5 

EPSON OX 10 160C.00 1&40j00 

MAYFAIR MICROS 
362 YORK ROAD, LONDON SW18 ISP 

01-820 3255 
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Program 1. 77/E iiex luadui. 
10 REM HEXLOADER 
20 REM ENTER THE STRING OF HEX DIBITS FIRST 
30 REM AND THEN THE CHECKSUM 
50 FOR N = 24576 TO 24352 STEP 8 
bO PRINT N j " s " ¦ 
65 TT-0 
70 INPUTA* 
7 5 Z = 0 

80 FOR G=1 TO LEN(A$> STEP 2 
9 0 P -VAL< , i &H , l +M ID * <A * vG v 2 > ) 
95 TT=P+TTsPOKE CM+7)tP 
100 Z=Z+1 
110 NEXT 
1 2 0 P R I N T " « " f 

130 INPUT T* 
150 IF VAL(T$> < >TT THEN PRINT "ERROR"}GOTO 50 
160 NEXT 

Ron Gardler. Impress 
PYTs with your ability to 
fade away and radiate. 

Program 2. 
2 4 5 7 6 i 4EOOOOBDBO15BDBA 7 9 1 
2 4 5 8 4 I ECC680BDBA79BD80 = 1 3 7 5 
2 4 5 9 2 i 2 4 B 7 6 0 0 0 B 6 1 F B 7 6 0 m 7 5 ? 
2 4 6 0 0 - 0 1 B 6 0 8 B 7 6 0 0 2 r 6 6 3 - 7 6 6 
2 4 6 0 8 : 0 0 4 F 3 B 4 9 B 1 6 0 0 1 2 5 • 5 5 1 
2 4 6 1 6 z 0 4 E 0 6 0 0 1 5 C 7 A 6 0 0 2 = 5 8 9 
2 4 6 2 4 t 2 6 F OO l O 1 2 7 2 2 9 1 0 2 — 6 1 2 
2 4 6 3 2 t 2 7 2 3 8 1 0 3 2 7 4 4 9 1OQ = 4 6 2 
2 4 6 4 0 l 2 7 5 5 8 1 0 5 2 7 6 6 B 1 0 6 = 5 3 4 
2 4 6 4 B i 2 7 7 7 8 1 0 7 1 0 2 7 0 0 8 6 4 8 3 
2 4 6 3 6 i B 1 C 8 1 0 2 7 0 0 9 3 Z 0 B 6 - 3 0 5 
2 4 6 6 4 X B 6 C 4 0 0 8 1 8 F 2 7 0 4 C 6 — 6 9 9 
2 4 6 7 2 I BF2OO2C6B0BE0400 Q 6 4 ? 
2 4 6 S 0 i 1 7 C 0 9 5 2 0 A 1 B 6 0 4 0 B = 5 6 2 
2 4 6 8 0 s B 1 S F 2 7 0 4 C 6 9 F 2 0 0 2 = 7 2 2 
2 4 6 9 6 I C 6 E 0 8 E 0 4 0 B 1 7 0 0 8 0 2 6 3 4 
2 4 7 0 4 I 2 0 B CB 6 0 4 1 6 8 1 A F 2 7 = 7 2 3 
2 4 7 1 2 1 0 4 C 6AF 2 0 0 2C6B0 8E = 8 7 9 
2 4 7 2 0 1 0 4 1 6 8 D 6C 1 6 F F 7 7 B 6 E 8 5 3 
2 4 7 2 8 1 0 4 A 0 8 1 B F 2 7 0 4 C 6 B C = 9 1 6 
2 4 7 3 6 ] 2O02C6BOBEO4AOBD 3 8 0 7 
2 4 7 A 4 X 5 7 1 6 F F 6 2 B 6 O 4 0 6 8 1 = 9 5 9 
2 4 7 5 2 I C F 2 7 0 4C 6CF 2 0 0 2C 6 - BB7 
2 4 7 6 0 : 8 0 E E 0 4 B 6 8 D 4 2 1 6 F ̃ • 9 4 0 
2 4 7 6 8 i 4 D B 6 0 5 4 0 B 1D F 2 7 0 4 7 2 3 
2 4 7 7 6 s C 6 C r 2 0 0 2 C 6 0 0 B E 0 3 923 
2 4 7 8 4 t 4 0 BD 2D 1 6 F F 3 B 8 6 0 5 7 7 0 
2 4 7 9 2 : 4BE 1EF 2 7 0 4C 6EF 2 0 =3 9 5 5 
2 4 8 0 0 i 0 2C 6 8 0BE 0 5 4B 8D 1B = 7 1 5 
2 4 B 0B X 1 6 F F 2 3 B 6 0 5 5 6 B 1 F - — 9 6 9 
2 4 8 1 6 3 2 7C 4C 6 F F 2 0 0 2C 6B 0 - 8 5 6 
2 4 8 2 4 : 8 EC 5 5 6 8 D 0 3 1 6 F F 0 E - 6 6B 
7 4R3? 5 l F«?RrAO"! lORPftOOa • KK* 
2 4 8 4 0 : A 7B 0 3 1 3 F 2 6 FA 3O 8B - 8 7 9 

' 2 4 B 4 6 i 1 6 5 A 2 6 F 0 3 9 - 4 4 7 

Control is then passed back to the ,:byte-
in:' routine and the whole process is repeated. 
To enter the program use the hex loader to 

enter the code from the hex dump. When 
you've finished save it by typing: 
C S A V E W ' D S CO " , & H 6 0 0 0 , & H E I 14, 
&H 6 0 3 3 
When the program is in memory place a 

music cassette into your cassette recorder and 
press Play. Type 

EXEC &H60 0 3 
and hit Enter. I f all is well then you should see 
some coloured graphics appearing on your 
screen and the music should be playing 
through rhe sp^nk.-r, i f nor then reload the 
code and check through it. 

Figure 1. 
I/O routines in ROM. 
&H8015 turn the motor on. 
&H8018...,. turn the motor off. 
&H801E proparo cassette for writ ng 
&H801 E put out byte to cassette from 

A . 
&HAOOS outputs a bloch of data. 
&H8021 prepa'es cassette for input. 
&H8024 input a b/ te (into A). 
&H8027 Input a bit linto carrv pit ot 

' CC ) . * 

To achieve the best results adjust the 
cassette volume and the colour/brightness 
controls or̃your television and then turn the 
lights out. 

&HA006 get block in. 
Locations used by the above routines. 
&H9D/91 leader byte count. 
&H95y06 ca3ccttc motor de ay. 
&H7C blocktype: 0 = file header. 

1 = data 
255= end of file. 

&H7E/7=....base address of bytes tc put 
out. 

&H81 error code, cleared if read 
and verified correctly. 

I f anyone does not wish to type in all the 
data then please send £2, an S.A.E. and a 
blank cassette to: R. Gardler, 23 Dorchc3tcr 
Road, Hazel Grov:, Stockport SK7 5JR. • 

DRAGON 
DISCO 
LIGHTS 
TH I S PROGKAA', generates on-screen c o l o u r 
graphics in time with music that is played 
through the ca&3ct:c port. In other words it 
simulates disco lights. 
I had originally programmed this in Basic, 

but as usual, it proved to he too slow so I 
converted it to machine code. Although it 
sound}; very complicated it is, in fact, very 
simple. 
The first job is to turn the cassette motor 

and audio on; this is done in lines 0008 and 
0009. Roth lines call the respective ROM 
routines although it i3 just a3 easily done by 
the controlling program. Then the screen is 
cleared to black - lines 00ID,00l l . The 
ROM routine at 47737 clears the scteen to the 
character in accumulator B ̶ if ycu call 
47735 than the screen is cleared to green. 
The guts of the program come next; a byte 

is taken from the cassette recorder in line 0012 
̶ this RDM routine is one of many that ceal 
with the cassette port, see figure 1. Lines 
0013-0027 then divide this byte by 31 to get it 
into the range of 0-8 because we only have 
nine colours. Lines . 0028-0044 then send 
control to a routine which places the graphics 
on screen. 
These arc nil very similar so we wil l 

look at the first one. The first line of all 
the routines looks at the top right-hand 
corner of the graphics to sec i f it is On 
̶ colour ̶ or Off ̶ black. I f it is 
On then it is turned Off and visa vcr6a. 
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COMMODORE 64 VERSION 

Defend the space lanes against wave after f ^ 
wave of relentless, screaming Birdmorv 
Dodge the missiles raining down from the B 
phalanx above and keep clear of the ^— 
explosive eggs left by escaping creatures, f j ^ 
Features three types of Birdmen, and level I 
selection (except BBC version). £6.95. ^ i i f l 
(ELECTRON and BBC MICRO veriions £7.95) 

i f i i v * * F 
Vyou, i d also sur\ 
FELIX IN THE FACTO* Y, 

CYBER IRON ^ 
MISSION AND A \a 
hjrHOULSL ill M M I C RO P OWE ^ LTD , 

N O R T HWOD D HOUSE . NORTH STREET, 
LEEDS LS7 2 A A TEL: . 0532 ) 4 588C0 
stLhcri'.'E BRANCHES or BOCTS. CO-OP. 

M ẐIES W. H. SViTH. WOaWORTHS ANC All 
GCjOII CEALER5. 

A U T H O R S W E PM 2 0% ROYA I T I FS ' 



_ i x ) 

TIME : •-•mmi i n m m -

CLIMBER 

Hugh Dereli's 
program will soon 
have you 
climbing the walls 

Listing 2. 
rc-.oo 00 01 03 03 01 03 = 73 
.9307 0 T OD 13 03 03 33 06 =t>7 
Tf^It OC 10 OC oo CO ZO CO =000 
79321 80 CO EO DO CQ 20 CO =133o 
7932a CO 60 34 1C 08 DO 07 =583 
;93sh 03 03 01 03 07 :3 
-Vlt-w o? 03 03 Oi. 2C ZCl •.o -121 
J934? oo BO CO CO 80 :o EO "105o 
:93Si DO C8 CO CO CO iO 30 =1 12B 
59363 1 fi 30 00 IE 3C 3C :8 =24 b 
79X7D 7E 7C 7 c 7 C ZC ;c -AW* 
29377 lfi IB 18 1C 00 78 3C =280 
:93fl-1 3C 18 3C 7E 7E 7E 7E =648 
29391 3C 3C IB 18 IB 38 ZC -30B 
19393 42 Al 91 R9 n«i 47 7,r -7fcft 
29405 3C 47 Al 91 89 35 42 -760 
29412 3C FF 00 no 55 55 55 -791 
2941? 77 OO 47 42 47 7E 42 -509 
2942-j 42 4'? 47 FF C7 6D -91 fc 
29435 EF EF FF EF 00 3C 7£ -1142 
2944} 00 7E 3C OO 00 3C 42 -312 
29447 BS 89 91 A1 47 3C 10 -718 
29454 92 54 3B IO 06 38 10 -588 
29461 B: 42 24 18 18 ?4 «2 -381 
29463 8: 00 OO 00 00 >0 OO -129 
29475 00 00 OO OO 00 OO OO -0 
2946? 00 00 00 00 00 XI oo -0 

IK> OO OO OO OO 'XI 00 •0 
2949fi 00 00 OO OO C3 7E 78 -441 
29503 r.3 75 77 21 00 58 01 -553 
29513 co 02 3A FO 5B 57 72 =784 
293 J 7 2i OB /H Hi ^O l-V LV 
29524 3A CA 73 FE A2 20 06 -329 
29S31 3C 9D 32 CA 73 C9 3E -349 
29533 A2 32 CA 73 C9 AF 32 -?5S 
29515 90 sc 3 C IS D7 ar P7 -724 
29552 IE 02 21 4 A SB E3 -537 
2955? 23 46 23 3E 20 16 07 =263 
2936b CD ED 73 04 CD 04 73 = 109 
2957 J FE AL 2Q 23 FE 04 
29580 36 FE 07 28 32 05 56 =496 
2938' FE 43 20 ID CB 42 20 
29594 03 CB C2 72 18 14 F5 =305 
79AOI 76 rn P7 FF FF rn R7 
29603 77 Fl 18 17 01 IF 01 =440 
29613 3E 01 77 18 OF C5 79 =539 
29622 82 4F CD D4 73 FE 04 =?99 
2962? 2C' 03 CI 18 01 Fl F. 1 =719 
29636 7 J 23 70 23 23 SE 9D =549 
2964 J 16 04 CD EB 73 ID :o -642 

2 "650 A2 C9 £b 33 CO 66 26 
29637 00 29 29 ?9 29 29 06 
2°664 00 09 OI OO 38 C? 7E 
29671 CI D1 hi C9 D5 E5 FS 
2°678 7A 32 8F SC C5 oE 16 
79683 D7 CI 78 13 C7 CI 7° 
29692 Cb D7 CI Fl F5 C5 D7 
29699 CI F 1 El DI C9 3E FF 
79706 32 90 5C SE 13 D7 3C 
79713 01 D7 CO TB FA SB CD 
79720 C7 75 3 A fC SB 37 CD 
21 / £ / »M <:U 41 <14 C4 CD D* 
29734 73 05 05 F£ C6 F3 28 
2S741 OB 3E 06 04 CD D4 73 
2174 ft 03 FE 06 20 15 c:s 01 
2S735 »=e #>c CO "O CI CO f t 
2S762 FF FF 28 05 Fl 04 C3 
2S769 CB 74 Fl . 8 7D Fl Ft 
25776 03 28 78 FE 46 23 71 
257Q3 FC O A 5B TO FC ir 20 
25790 6C 3A FD SB FE 03 20 
29797 65 04 21 FE 5D 34 CC 
25804 E6 75 C3 "A 75 C5 Ox 
75R1 1 rn 04 73 n PC Ou 24. 
25818 4C C5 04 oc CD D4 73 
29B25 CI FE 06 28 41 C5 04 
29832 04 CD D4 73 CI F£ 03 
29839 7B 3A FF 4/. FF 
29846 06 7B 37 re 43 23 2t 
29BS^ C5 04 04 oc CB D» 73 
29860 CI FE 03 20 22 Ft 4* 
29867 28 IE ~E 06 28 1A FE 
29874 43 28 16 :.A FD 53 FE 
298B! 00 20 3F 04 21 FE 56 
298BB 34 CD ElS 75 C3 9,> 7S 
29895 F5 C3 39 74 3A FC 5E 
29902 5F fiF 32 FE SB 3E OE 
29909 BB DA 70 77 3A TD SE 
299X6 FE 00 20 3D C5 OI FE 
29923 FB ED 78 CI re F7 FE 

rr JU 5U 3E CCS CO 37 
2 9 9 3 7 76 FE 30 20 77 C5 05 
..9944 CD D4 73 CI FE 03 2G 
29951 ID 5F 3A FC. 38 CC« 5T 

7P 20 JB L.3 OI) LU 
29963 04 73 -1 FE 03 78 09 
; W / 2 0 5 3E 37 37 FD 3B CD 
29979 15 76 3A FD r,B FE 00 

2 8 OA ZD 32 rp SB C.-
>9993 01 FE DF en 73 C. C.I.' 

-1144 30000 F 7 FE FE 20 2C 3A FC — 1 14 1 30350 3F CE 3F £6 07 C6 03 =767 
-21 1 30007 3B CB 3F 3E 90 C5 20 -824 30357 DO 2C 04 CD FE 18 35 =754 
-233 30014 ft* CA on or. 37 rc «;n — 1 4 X03/.4 r.-\ 4<; 77 FS OS Fl 9U aQ?R 
-1S15 3O021 3E .F B9 20 06 OD 3E -391 30371 23 EE D5 C5 3E 15 07 -982 
-688 3002B 98 37 FC 53 3E 03 CD -815 30378 3E 01 D7 3E FF 32 90 "789 
-1254 30033 37 76 El FC 00 28 07 -69? 30385 5C EI 4D FA 5B CD C7 = 1 l«f 
= 1503 30042 44 4D 3E 90 32 FC SB -752 30392 75 OE CD C7 75 ED 43 =947 
= 1386 30049 35 01 FE Dr ED 78 CI -122S 30399 FA 5E AF 32 TD 5B 3E =972 
-646 30056 3B F7 rc F3 20 2C 3A -1091 30406 15 D7 AF D7 AF 32 90 =993 
-1074 30063 r C 5B CB 5F C5 3E 9A -1054 30413 5C CI Dl El 18 3D ?A =926 
-1007 30070 28 03 D6 Oi. OD 32 FC -578 30420 £{. OF C6 05 B8 20 04 =668 
-634 30077 5B 3E FF B9 20 06 OC '643 30427 C 3 BE 18 31 CD 49 77 =863 
-670 30084 3E 9A 32 FC 58 3£ 03 =674 304 34 F5 04 Fl 28 29 £5 05 = 1015 
-615 30091 2D 37 76 El FE 00 28 -897 30441 CS 3E 15 D7 3E 01 D7 -773 
-516 30098 07 44 4D 3£ 9A 32 FC -670 30448 3E FF 32 90 SC ED 4B -915 -lOOH 30 J 05 5B ED 43 TA 5D CD C7 -1140 30455 FA St CD C7 75 04 CD -1071 
-994 301 12 75 21 DO 36 OO 3E -534 30462 C7 75 ED 43 FA 5B 3E -1023 
= 1204 30119 04 CD 37 76 FE 00 28 -676 30469 13 D7 AF D7 AF 32 90 -995 
-643 30126 02 CB C6 3E 47 CD 37 -796 30476 3C CI Dl El D3 16 03 -957 
-77? 30J33 70 rc OO 20 02 CD CC -O 23 304H3 3C o? cn en 7."1 oc t>C -777. 
= /96 30140 3E 05 CD 37 76 F E 00 -699 30490 CD 6E 73 04 OD 3E rt4 =798 
= 740 30147 CB D6 C9 CS 3A FC = 1323 JO 4 97 CD EE 73 OS 3E 8F CD =970 
-1014 30! 54 58 16 07 C3 EB 73 04 -679 30504 £3 72 3£ as 04 OD 16 "584 
-1023 SOM.1 3C CO no 73 CD sr CI -J IO<. JOE 11 Ot cr CD 73 OC OC ZC -^45 
=871 30168 CO OC 3C r.3 Eft 73 3C =879 30518 CC EB 73 OD OD 05 -724 
=739 30175 04 CD EB 73 03 OD C9 =778 30525 Dl El 70 23 71 23 23 -764 
"9B6 30187 C5 SA FE 33 87 B7 37 =957 30532 13 C2 6B 76 C9 3A FB "958 
^770 SOIA9 U7 07 8? AP OO l 1 JOS39 53 3C 3C DQ 20 IB IA -S12 
-303 30196 3A 00 19 02 1 1 64 -296 30546 FA 5E B9 30 OF 3C 39 =834 
=749 30203 00 D3 E5 F5 CD BS 03 -1076 30S53 20 1 1 3A FC 5B CB 5F =748 
-848 30210 Fl El CI 01 06 00 09 -691 30560 20 OA AF FE 01 C9 SD =734 
=ASO 30217 EB 01 07 OO CD 42 CB — 701 WWW. 7 31- R9 30 FA AF FF * 1 03S 
= 733 30224 3D 20 E9 CI Co C5 11 -934 30574 03 CS CD C7 75 18 2F -793 
=429 30231 14 00 3E 04 21 CD OO -319 30381 E3 72 F8 OB ED 4B FA -1253 
= 1370 30238 D5 E5 F5 C3 85 03 Fl -1317 50368 33 CE- C7 73 CD 9A 17 -1093 

30245 El 01 01 06 00 ED 42 -744 30595 C3 DE 77 CD BF 77 CD -1263 
-732 30252 EB 01 CA 03 0" ED 3D -551 306C2 E7 77 CD 9A 77 CD BF -1224 
»133H 30259 20 E9 CI C? CS 57 CD -1148 -0609- 77 CE 36- 78 ee DB 79--1043 
-7?9 30266 53 76 C4 C3 53 76 3A -6£9 30616 13 £6 CD 08 74 3A 30 =S17 
-1505 30273 FC 5B CB 5F 20 08 OC -693 30623 5C CE 47 28 08 01 F4 =659 
-6i8 30280 CD 53 76 05 CD 53 76 -B17 30630 01 EC 7B F8 OB C9 CB -1104 
-615 30287 3E 00 CI C? CD D4 73 -9EB 30637 57 C4 C6 77 CB 4F C8 -10B2 
-1322 30294 BA CO CI CI 3E 01 C9 -1C2B 30644 3A 7E 78 FE 00 CO 01 -748 
-823 30301 3E 15 C7 A-- D7 AF 32 -913 30631 DO 07 18 ES 06 00 FB -733 

30308 90 5C 21 64 56 IE 01 -491 30638 74 »C f=D CV 21 7B 78 -864 
-826 30315 E5 46 23 41 23 D5 16 -6E2 30663 33 3E 13 D7 AF D7 ED -978 
=673 30322 07 3E 20 CO ED 73 OC -668 30672 4 •« FA 3B CD C7 70 01 -938 
-795 3032? OC CD ED 73 OD CD EB -1C20 30679 68 02 18 CC 3A DB 5B -831 

/o OU LI as U* /H -/tu JV6B9 rs <K ca 32 OA 76 C3 -923 
= 1231 30343 4B 7A CB 3= CB 3F CB -932 30693 33 76 CD 34 73 3A EO -897 
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Usting 1. i * ( l t * 1 6 +VAL i * < 2 ) 75 FOR F=1 TO 7 Usting 1. 
32 PRINT " j 80 LET i»FEEK add 

2 REM ENTER CODE 35 LET chec<=check+=EFK ..rlH- 1 R? 1 f t j = TNT < i / 16 ) 
5 CLEAR 29300 ET add=*add-l 85 PRINT CHRf ( j +48+ • j >9 )#7 ) sC 
10 LET a=30: LET b = l l : LE" c= l 40 NEXT h HR* ( i - j * t 6 + 4 8 + ( i - j * 1 6 > 9 ) * 7 ) : " " 

2: LET d=13: LET e=14: LET -f = 15 45 PRINT ""''-CHECK ; 
15 INPUT 'START ADDRESS>":add 50 60 TO 17 90 LET check-check+PEEK add: L 
17 LET check=0 55 REM CHECK CODE EI add=add+l 
19 PRINT add:TAB 6; 60 INPUT "START ADDREES>";add 100 NEXT f 
20 FOR l i - l TO 7 65 PR1NI add ; " "s l l O KK1NI "= " : check 
30 INPUT LINE PO<E add.VAL 70 LET check=0 120 60 TO 65 

I 

E 

I s m i s h/v>i multi-sheer machine-code game 
for the 16/48K Spectrum, you control '-'red 
the builder who works on 3 construction site 
bui lding a skyscraper. Fred must journey uo 
the girders and ladders of the unfinished 
building to g^t to ;he top. Unfortunately, 
harrels are rol l ing down the girders towards 
our hero. Fred must iump over or avoid these. 
To get onto the next sheet he must collect a.l 
the hamburgers first. 
Other hazards include lifts and poisonei 

weeds. You must also be careful that your 
time dcesn't run out and don't fall too far 
either. I f you manage to make it through all 
nine sheets, the game w i l l begin again only 
l.l is l ime the Hcliun wi l l be faster. The kevs 
are shown ;n the centre columii o f this page. 

Q t o T 
Caps Shift to V 
0 
F 

Jumpjup ladder 
Down ladder 

Left 
Right 

ii 

P.. 

h M 
* 

VJ 

Now to typing in the gams it sell. First, type 
ia your favourite hex loader. I f you dc not 
have one, use listing I. This version irrluHes a 
hex checker as well. Now enter and check the 
code in listing 2. 
Now type: 

NEW 
Do ro t worry ̶ the program is above 

RAMicp and will not be destroyed. Now type 
in the main Basic listing ̶ listing 3. You csn 
now save the whole program by typing: 
SAVE ' ManicCl imb" LINEO:SAVE " code " 
CODE 29300.4003 
Now rewinc and verify with: 

VERIFY 4 " :VER IFY " "CCDE 
Now, you can load it back in wi th 

LOAD " " 

Listing 3. 

5 DEF FN a* <tJ- <"OOCO"»STR* * 
) (LEU H I K * > I D > 

6 Pf*E 23673. I 17: PfKF 73676. 
114 
10 CLEAR 29300 
2 0 1. -• ROOT 

30 LET hi-0 
40 LET b*-C>lR» 13 
42 POKE 3o6S6.5i POKE 31079.0 
tiO LEI al=bH'Mlttl or control fc 

S-*-«-B*-»M*"FL-T 110 1 *<WH 

r/junu'+b**'CAPS SHIFT V.down la 
dder • 1 b f "0 I »4 "+0* • 
'P r : q h t " 

a s penorn 71 INK c : r*rci» 7 : c 
L5 
60 LET a- . l 
/O FUK 4*1 ro LEN 
HO PRINT a*<4.5: TF >tl(i<iruV( 
13 THEN PAPER +R«>*6l INI 9 
90 IK 1NKEYK >"" THEN GO TO 30 

0 
100 LET a̶o*1.04j BEEP .05,q 

1lO NhXl f 
I 70 PAUSE K> 
121 FOR 4-1 TO 15 
122 FOR Q=0 10 / 123 BEE3 f/SOO.o 
124 PAU5F 1 
125 nnR5rr. a 
126 IF INKEY«<>••" THEN tMl TO SO 
O 
127 NFXT n 
129 NEXT f 
130 PRIM1 *OjIAU til FLASH 1 s "PR 
F*;t; >i»jv <cv Tn crn»T-
140 FOR 4-0 TO 13 STEF 3: BEE» 
.005.f: MCXT f 
150 IF INKEV*-" THEN UO O 1IO 
300 LEI «C=0: LET 4=0: LẼ  
M>S Lfc» l i - . i 
310 INK 7: PAPER Oi DCRDER Os C 
US 
320 RO BUB 4000 
340 23659 Or PRIST A" 22.2 
:"TlnC: "; INK 2; PWER / : " • • • • 
wamamammm ••• POKF 2 3 6 5 9 . 2 

343 BORDER I 
350 POKE 23536 .3 

360 PRIM- RAhDOHI2E USR 2950 
0 
3UO fOR TO BEEP . IS. l i n 

EE? .15.3: RFFP .4.1 BFFP .R.-t 
0: NOT i 
390 PRINT I! GO TO USR 29303 
310 BEEP .9.1: EEEP .9.-0: BEEP 
-9.-1 
tJ20 LET .1*11-1 
323 LET «»-"3 A H E O V E R " : 
327 PRINT AT 10.7; 
530 IF 1:<>0 TKN GO TO 31C 
S 4 0 roR --> I O U N * * 

SSO PRINT ai(4>: 
IB7 FOR q=l TO 40: WEXT g 
560 HFXT f 
561 TOR g-0 TO E6 STEP 2i 
=£5 PUKE "2.1:156,c: PRINT : : RAND 

0M17F llf=R 79306 067 NEXT « 
570 TOR <-1 IU EOO: NEXT \ 
iiio IP ce.-ht THEN LET Hi ~r.r. 
H90 DO TO 40 
I COO ror< f-13 TO 0 STEP -3: BEE? 
.005.4 t MEXT f 
1010 LET SU-W.+20: GO SLB 4000 

1020 GO 111 390 
2300 LET 4-4Z: LET q-16 
2005 POKC 30794,17fi 
•)Y>n ony.c w.zt 1 
2521 HOKE 23536,4 1 PRINI 13 RAND 
0HI7F llf>R 29506 
2)22 LET f-(f-42>»7:+(+-21l«42 
2>2i PK1RI :: LET 1-USR 30774: P 
0<F 
2C>27 POKE 30631.237 

IT 1»S05 TlGN GO TO 7TO0 
7.̂ 30 LET cc=cc+S3 
2>*<i PRIMT AT o.fc.cn *«<«jc> 
2050 DEEP . 004 ,q: LFT r¦=n-.4 
2'JbO GO 0 2J20 
2300 LET s-*.»l 
7505 IF »>0 THEN POKE 3D6n6,PE£K 
30656-2 PO.E 31079.FEEK 31079* 
ls LET s-W 
23lO Gtl TO 310 
400W INF 4; PRIM AT U>.0: "ECURtl 
»¦FN ««(w)t" M : . - , F»l (hi l • 
4010 PRIMT »T»":9+li ' 
4020 FIX 4 = 1 10 111 PRIN I INK 5: 
FLASH 1 :"*"; : MTXT f 
4030 IW. / i RE r URN 

3 0 7 0 0 bt< FE OJ 2£ 12 2A E I - 6 7 0 
3 0 7 0 7 SB 22 73 72 3 2 7 1 7 3 = 6 3 5 
"<1714 2A £ 3 7,4 21 AD 7 3 CD - B B ? 
3 0 7 2 1 o7 73 7A E5 5 D F E 0 0 - B 5 > 
3 0 7 2 8 20 12 2f\ E6 5 D 2 2 /S = 5 7 j 
3 0 7 3 3 T 3 22 71 73 2A EB isB = 7 5 3 
3 0 7 4 2 22 fD 73 Cli 6 7 /:- 3A = 8 0 3 
3 0 7 4 9 EA ED F : OO 2 6 12 2 f i 
3 0 7 5 6 EE" SB 22 73 7 3 3 2 / I - 7 3 ? 
3 0 7 6 3 73 2A E3 5D 2 2 AD 7 3 - 6 0 7 
J i ( J / / 0 UU t / / i LV -Sb I S 07 - 9 2 2 
3 0 7 7 7 AF C7 Zl ] 1 07 J t 0 7 - 7 5 3 
3 0 7 0 4 07 3E I . ' D7 AF D7 2A - 9 4 > 
3 0 7 9 1 70 7B 11 OD OO A 7 E D - 6 7 1 
3 0 7 - r o 32 22 73 / b DA H4 / 1 - B S / 
3 0 9 0 S A r 32 b i SC 7 C 0 6 16 - 5 7 o 
3 0 8 1 2 C6 C7 A- 16 3A 3 E Brt - 5 6 1 
3 0 B I 9 CD 7D 23 0 1 3E a F CD - 7 0 0 
S O S 2 6 CD 73 t>2 3C ZO CD CD - 3 9 6 
3 0 0 3 3 73 3E 02 o B 3 C C 9 - 6 2 9 
3 0 0 4 0 16 13 E<> 0 3 AF 3 2 21 - 3 3 2 
3 0 0 4 7 0 0 14 22 76 / a AF 32 = 3 1 9 
3 0 G 5 4 OO SC 3^ FO U7 U7 
3 0 8 6 1 5F 07 57 07 a i 5 F = B 0 B 
3 0 8 6 8 DD 21 6 ) 7C 16 0 0 DD = 7 1 f 
3 0 9 7 3 19 3E 0 3 D£ 6 E 0 0 DD = 6 4 2 
3 0 R R 2 t . f , •>-> 7C TO = A O i 
3 0 A 8 9 r.a 16 Eo 3F S 7 2 3 4 E = 5 7 1 
3 0 H 9 6 73 46 D5 U 0 3 3 E 9 E = 5 6 5 
309i">3 CD ED 73 D1 OC 15 2 0 = B 2 9 
3 0 9 1 0 F 3 10 2» FE 4 0 3 0 16 = 6 9 9 
3 0 9 1 7 J3 4E 23 44 E 6 3 F 3 7 = 3 9 8 
3 0 9 2 4 DS 16 0 6 3E 9 F CD EB = 9 0 2 
3 0 9 3 1 7 3 1)1 04 IE 2 0 F 3 I B = 6 4 8 
3 0 9 3 a OA 4F 23 4 i 2 3 5 6 2 3 = 3 3 0 
3 0 9 4 5 7E CD E3 72 I D 2 0 BD = 9 3 ! 
3 0 9 3 2 OD 6E 02 DC 6 6 0 3 2 2 = 6 9 3 
3 0 9 3 9 FA 5U 21 9C 0 0 2 2 F C = 8 0 * 
3 0 9 6 6 SB fiT 32 FE 5 B 3 2 BO = 8 8 ' ' 
3 0 9 7 3 5C 21 EO 5E I E 0 3 DD = 6 9 4 
3 0 9 3 0 7E 04 77 DC 4 E OS 2 3 = 5 8 8 
3 0 9 3 7 71 CO 4b O t 2 3 7 0 EO = 7 9 4 
3 0 9 9 4 ^3 7 3 7 3 C - DD 4 E 0 7 = 8 0 0 
3 i u j i 2,1 / I DD 4 t UU / O 
31OO0 23 CD 43 AC 7 3 F E 0 0 = 8 8 1 
3 1 0 1 3 CA DO 79 C3 F S 7 1 2 3 = 1 1S9 
3 1 0 2 2 70 23 36 0 1 2 3 3 D 2 0 = 3 3 0 
3 1 ar'? ro r l C I A r 3C DD Odj - 1 2 0 4 
3 1 0 3 6 09 CO E5 FE 3 2 7 1 7 3 = 9 7 4 
3 1 0 4 3 3E IB 32 BD 7 3 CD 6 7 = 7 4 8 

31350 73 3E 20 32 BD 73 F 1 -BOA 
31D57 El D1 15 20 E7 no BF = 1 i?9 
31064 04 20 DE 01 0S> OO DC -486 
31071 09 ID 20 {, 0 DD 7 € 04 -581 
31076 C6 00 32 <A 73 DO 23 =69B 
31565 DD 7E 04 DD 23 32 70 = 780 
31092 76 DD oE 04 DD 66 OE -783 
31099 11 64 5E< DD 7c 06 32 -6 i l 
31106 DB SB FE 00 C3 ES FE -1238 
31113 47 80 80 lF OS OO ED -649 
31120 BO D1 3A El DD 2: 64 -1054 
31127 3B DD 46 00 DD 4E 01 -682 
31134 16 03 3E 83 CD EB 73 -773 
31141 OC OC CD EB 73 00 3E -654 
.>1140 ar LU to OD DO /\L -10SH 
31133 02 E6 OF C6 03 F5 3E -757 
31162 A4 04 OC 16 03 CD EE -645 
31169 73 OD 3E 05 IS 04 CD -5S4 
31176 CD 73 OC OC 31 Bf, CC 779 
31183 EB 73 OD OD F1 BB 20 -033 
31190 El C9 CI 16 BD 0: FE -1026 
31197 FE ED 7B CB F7 FE FC -1567 
31204 CO Ol EE F7 E> 7B CE 1231 
31211 F7 FE FC CO 21 02 7 A -1.02 
31218 01 00 00 7E FE OD CC -39B 
31223 08 00 CD EB 75 OC 23 ^6.0 
31232 18 F3 20 63 2? 20 4E 1 
31239 '2E 43 2E m 6i 72 63 -343 
31246 6C 69 OD i i ED 00 IE -483 
31253 DD Ol 1 1 DD 02 OD DD -696 
31260 01 09 DD 02 Oi 43 in aXSS 
31267 11 43 03 OD 45 IK 09 = 203 
31274 43 03 OS 01 15 46 9fc =323 
31261 IE 15 43 01 1 1 43 = 36 1 
31200 9E IE OD ^3 9; o: OS =456 31295 43 9E IE 02 6/ AO OE =S02 
31302 12 OS AI 14 05 43 9E =434 
31309 16 EO 00 15 DD 0! 1 I =S06 
31316 DD 02 OD DD 01 0" DC =688 31323 02 05 43 1C 11 43 03 = 189 
31330 OD 43 ID 09 43 03 OE = 191 
31337 01 15 46 IE IE 15 43 =5o8 
31344 9C 01 11 43 91 IE OD =444 
J l i b l VL. 01 W 45 Vfc IE =490 
31356 02 47 AO OE 12 05 AI =431 
31365 00 OA OS CI C5 14 12 =409 
31372 C3 10 OE C3 o: OE C2 =643 
3137» OO ia <U •»E IA 
31386 EO 00 IS D5 Oi 14 C9 =690 
31393 16 13 CS IA 10 Dfl 03 =499 

3 1 4 0 0 o r C5 U4 OB DC OA OD - 4 5 6 
3 1 4 0 7 T4 i n OR r x 1C OC Ci -667 
.51414 1A 07 CD oe Ot C3 0 3 -437 
3 1 4 2 1 0 5 C3 02 04 4i I D 10 -317 
31420 43 04 CE« 43 IE 0 7 I F =217 
3 1 4 3 3 13 43 9E 19 OE 4 3 9E =3CG 
3 1 4 4 2 I F 07 43 7E OE 0 6 43 =34/ 
31449 9c 09 CF 43 9E 10 1 0 = 4 4 / 
" I 436 0 3 A I 03 0 0 OE A I 13 =366 
3 1 4 6 3 03 47 AO 00 0 1 OS AI = 4 0 1 31470 01 13 46 9E 0 fi 14 BB =467 
31477 i n EO 00 15 Cfi 16 10 = 5 1 4 
31 <84 r.B IB OC C3 0 1 OC CC =646 
3 1 4 9 1 OS OC no 00 0E DO 01 - 4 4 2 

04 LS 12 04 ce 16 0 4 - 4 4 7 
3 1 £03 4 3 IE CC 47 06 OD 4 3 =7A6 
31312 02 OD I F 09 o r A I 0 3 =224 
31E19 on 03 AI 0 0 o-; 0 5 AI - 3 5 4 31C26 0 0 01 o n A . ir Ol 47 ̶ Z70 
3 1 £ 3 3 i \o OO 15 46 9E IF 15 4̶61 
3 1 3 4 0 46 aE 11 15 42 9E lO =307 
31547 DC 43 9C 00 OE 45 9E =470 31E64 o r 04 4r. ir. 12 03 04 -271 
31S61 nz 13 CO 04 A3 14 0 5 -379 
31560 04 A3 OA 05 04 A 3 4 3 =416 
3 1 = 7 5 D1 04 tc 12 OE AI 24 = 2 5 3 
3 1 E Q 2 SO OO 16 CC OC 11 C4 -co-* 
31E89 DE 12 CD 13 11 CC 13 =496 
31f 9 6 on CD 01 OD CC 0 0 09 =446 
31 i03 zc 14 Cf) C 0 2 0 5 CC -645 

1 / 1 <1 13 43 O. 11 43 14 -lOt 
31il7 DD 4.3 00 Or- 43 ID 0 5 -190 
31^24 I F IS 46 9F IF 12 0 5 -334 
31c31 M 00 11 43 9E OD 1 I - 4 3 3 
3 1 4 3 6 46 ?E 13 OD A(- 9E I F - 5 1 ? 31443 11 43 SE 13 o n 4 3 9 E =497 
3 1 4 3 2 OD OD 43 9E 19 OA 0 3 -291 
3 1 4 3 9 0 5 OA 04 A3 01 09 = 3 3 3 
3 1 4 6 6 43 ?E IF 09 43 9 F OB = 3 0 1 
3 1 4 7 3 D3 43 9E 0 5 0 2 4 7 AO = 4 6 3 
3 1 4 8 0 11 01 04 03 OC 15 46 =776 
31487 ?E I F 02 0 5 AI 0 2 0 6 = 3 6 3 
31494 0 3 hi CF 0 : 04 A 3 10 =363 
3 1 7 0 1 D1 04 A3 02 OE 0 5 AI = 3 3 0 
3 1 7 0 8 ID OE C6 A : 2 1 EO OO =466 
3 1 7 1 3 15 CE OO 1 1 C4 OE 12 = 4 7 2 
31722 ZD 13 11 CC 13 OD CD = 6 8 2 317ZT 51 OD CO Ov 0 9 r.r. 14 
3 1 7 3 6 D9 C9 02 0 5 en 13 03 = 4 4 3 

3 1 7 4 3 43 0 1 11 I F I S 46 9E =365 

31750 IF 12 05 AI 00 11 43 = 799 
31757 9C OD 11 44. CE IX OB -44« 
31764 46 9E IF 11 43 9E 13 -520 
31771 OD 43 9E OD OD 43 9E = 489 
31778 19 OA 05 •M 05 OA 04 =220 
31783 A3 01 07 43 SE IF 00 -430 
31/92 43 9E OB 05 43 9E 05 -471 
31799 02 47 AO 1 1 CI 04 A3 -410 
31806 00 13 46 9E IF 02 05 =287 
31813 AI 02 06 05 £1 OF 01 -351 
31820 04 A3 10 01 04 A3 02 -353 
31827 OE 03 AI ID C€ 05 AI -389 
31034 OB OF 9C OD 12 CF 11 -437 
31641 7A 00 13 00 ;c 36 14 -296 31646 01 IE OA 00 38 14 01 = 133 
31655 OD 04 4 A 5B 14 OI 14 =223 
31662 14 01 F2 ?A OO OO V« =338 
31669 7A 00 13 03 2C 5B OB =290 
31076 Ol 14 OS VO 3b CO 01 
31663 13 02 4A SB IF 01 IB =242 
31690 OD 03 F2 'A 00 00 F3 =623 
31697 7A OO 13 OO 2C 36 OB =287 
31904 Ol 14 02 OO 3E> 11 Ol -13Z 
31911 13 01 4A 5U 13 Ol 18 =231 
31916 OD 03 3D 'C CI 00 4D -313 
31925 7A 00 15 OO 2C 36 14 -296 
31*732 Ol IC OO 00 SD 14 Ol -134 
31939 OE 06 4A 5b 14 Ol 12 -224 
31946 OD 02 F2 'A CO 00 30 -472 
31953 7B 02 13 04 SC 36 OA =293 
ZIOAO Ol 10 03 •>o CB 12 Ol 139 
31967 OF 05 4 A 5B 13 01 OF =220 
31974 1 1 06 5A 7C 01 00 9? -391 
31961 7 A 00 I 5 03 SC 36 OB -292 
31766 01 14 06 00 SB 00 Ol = 152 
31995 13 06 4A 50 IF 01 18 =246 
32002 OD 03 F2 'A CO 00 30 =4/3 
32009 7E< 02 13 09 SC 36 OB =299 
32016 01 OC 05 OO SB 12 01 = 128 
3:023 09 07 4 A 5D 13 01 OD =214 
32030 OC 06 3A TC 01 00 EO -4S7 
32037 7B 02 13 U8 2C 3D OD -296 
32044 01 OC 05 OO SB 17. 01 -126 32051 09 07 4 A SB 13 Ol OA =21 1 
32036 09 06 5 A >C Cl O.D F3 =473 
32065 7A 16 OE 07 SC MR OF =313 
31072 01 09 04 OO "B 10 01 -127 32079 V>v 03 4M SB ID U1 OL' 
320B6 OA 03 3D 7C Cl OO 00 -233 
32093 00 00 00 00 CO OD 00 -0 
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12B,ZO; , 122,208,6, . HZ>, l iU , loY 
. 3 2 , 1 4 5 
25 DATA 128,96,0,0.0,0,0,0,169,162,133 
,130,169,190.133.131.32.56.16 
1,169,42 
26 DATA 133,130,16V,190,133,131,32,4,1 
61,169.170,133,:30.169.189,13 
3,131 
27 DATA 32.56,1©1,169,58,133,130,169,1 
89,133.13:,32,4.16:,169,194,1 
33,130 
M UMIA 16V,188,133,131,32,56, 161 ,169, 
74,133.130,169.189.133,131,32 
.4,161 
29 DATA 169.210. 133. 130. I 69. Ift7. 13.̂ , 13 
1,32,56.161 
31 DATA £E6,09,:69.32,141.197,190,96,0 
.0,0,0.0,0,0.0 
Z-7 DATA C A D , 0 , 2 , H C , 1 BO , - : D O , 3 , C 4 C , O , 1 6 
2 , £ C 9 , 1 7 2 . £ D 0 , 3 , £ 4 C , 1 1 4 , 1 6 2 , £ 
C 9 . 1 5 6 
40 DATA £D0 ,3, £+C,228, 162, £C9,180, £F0. 
22B,£4tl, 187,163 
50 DATA 000,000,000,000,000,000,000,00 
0,000,000 
5 1 DATA 0 0 0 , 0 0 0 . 0 0 0 , 0 0 0 , 0 0 0 , 0 0 0 , 0 0 0 , 0 0 
0,000,000 
6 0 DATA £ : 8 . £ A ~ . 1 2 4 , £ O 9 . 1 , £ 8 5 , I 2 6 , F A 5 . 
125,£69,0.£85,127 ,£A0. 2. CD1 . 1 
i t i , £UV, 16 
70 DATA £D0,13,£38 • £A5, 126, £E9,35, £85. 
126,CAS,127,£E9,O,£85.127,£A9 
. 105 
80 DATA £05.!16,£A9,106.£85,117,£A5,12 
0,£C9,0,£D0,14 T £A2.111,£86,.1 
8, ££8 
00 PATA £06.117.CA2.1,rao.120.£4C,1ZQ. 
163,£C",1.£D0,14,£A2,107,£86, 
)1B,£EB 
100 DATA £86. 11^,£A2,7.f86,.20,£4C. 120 
, 1 6 3 ,5 I IDG ' ' A2 , 1 0 9 , £86 , 1 1 8 , £EH, 
£86,119 
" M 1 0 DATA £ A 2 , 0 . £ 8 6 , 1 2 0 , £ 4 C , 1 2 0 , ! 6 3 
l ? o DATA o r > N , n o o , o o n . o o o . o o o . 0 0 0 , 0 0 0 , 0 
00,000.000 
121 DATA 000.000,000.000,000.000,000,0 
00,000,000 
J30 DATA 138. t-Rli, I , it-_Y , 1 ,£Ht>, 126.£A3 
, I 2 5 , £ E 9 , 0 , £ 0 5 , : 2 7 . £ A 0 , O . £ B 1 , 
126 
140 DATA £Cy.16.£n».13.£18.£A5.126.£69 
, 3 5 , £ 8 5 , 1 2 6 , £ A 5 . 1 2 7 , £ 6 9 , 0 . £ H 5 
, 1 2 7 

150 DATA £A9,97,£B5.116.£A9,98.£85.117 
J, lZO,£C9,W,iUO,lH,l.W^, 103 

160 DATA £86,11£,£E8,£B6, 11S',£A2, J , £86 
,120,£4C,128,163,£C9,1,£D0.14 
170 DATA £A2,99.£86. 1 18,fFft,rFU, H9,» A 
2,2 ,£06, 1 liO, £<ir., 126,1£3, £A2.1 
0 1 
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18"J L)A1« EHo . 1 1 8 , i h 8 , f 8 6 . 1 1 9 , £ A 2 . 0 , £ 8 6 
, 1 2 0 , £ 4 C . 1 2 8 , l c 3 
190 DATA 0 0 0 , 0 0 0 , 0 0 0 , 0 0 0 . 0 'JO, 0 0 0 , 0 0 0 , 0 
00.000.000 
1 9 . DATA 0 0 0 , 0 0 0 , 0 0 0 , O O O . 0 0 0 , 0 0 0 , 0 0 0 , 0 
OO.000,000 
2 0 0 DATA £ A 2 , 1 1 3 , £ 8 6 , 1 1 6 . £ £ 8 , £ 0 6 , 1 1 7 . £ 
EQ . CDi. , 1 ; o , i l LO . COa , 1 . 7 , £ 2 0 , . 
164 
2 0 1 DATA £ A 2 , 8 0 , £ 2 0 , ; 3 1 , 1 6 6 
2 1 0 DA I A £ 2 0 , 0 . 1 6 0 , £ 2 0 , 7 2 , 1 6 0 , £ 3 8 , £ A 5 , 
1 2 4 , £ E 9 , 4 0 , £ 8 5 • 1 2 6 , £ A 5 , 1 2 5 , C.E 
9 ̃ 0 
2 2 0 DATA £ 8 5 , 1 2 7 , £ A 2 , 1 1 7 , £ 8 6 , I 1 6 , £ E 8 , £ 
86. 1I7r££«, CH&. 1 18,££n,£86. 1 1 
9 
2 3 0 DATA £ A o , 0 , £ B l , 1 2 6 . £ C 9 , 3 2 . £ F 0 , 3 , £ 4 
C , 8 8 , 1 6 4 . C C R , £ B 1 , . 2 6 , £ C 9 , 3 2 , £ 
F 0 . 3 -
2 4 0 DATA £ 4 C , 8 B , 1 6 4 , £ 2 0 , 1 4 9 , l u 3 , £ 3 B . £ A 
5 , 1 2 4 , £ E ° , 4 0 , £ 8 5 , . 2 6 . £ A 5 . 1 2 5 , 
£E9,0 
2 S 0 DATA £ 8 5 . 1 2 7 , £ A 0 , 0 , £ B 1 , 1 2 6 , £ C 9 . 1 5 5 
,EDO 1 3 , £ 4 C , 1 0 6 . 1 6 4 , £ C 9 , 3 2 , £ f O 
, 3 
2 6 0 DATA C 4 C . 0 0 , l o 4 . £ C U , 1 1 1 3 1 , 1 2 & , C C 9 , 3 2 
, £ F 0 , 3 , £ 4 C , D D , 1 6 4 . £ 2 0 , 1 4 9 , 1 6 3 
, £ 3 8 
2 / 0 DATA £ A 5 , 1 2 4 , £ E 9 . 4 0 , £ 0 5 , 1 2 6 , £ A 5 , 1 2 
5 , £ E 9 , 0 , £ 0 5 . 1 2 7 , £ A 9 , : , £ 8 5 , 1 2 3 

2 8 0 DATA £ A 7 , 1 0 0 , £ 2 0 
2 9 0 DATA 1 , 1 6 6 . f 4 r . . 1 7 8 , l f , 3 , 0 0 0 , 0 0 0 , 0 
00.000,000 
2 9 1 DATA 0 0 0 , 0 0 0 , 0 0 0 . 0 0 0 , 0 0 0 
3 0 0 DATA £ A 0 , 4 0 , £ B 1 , : 2 6 , £ C 9 , 1 2 2 , £ D 0 , 3 , 
£ 2 0 , I C O , 1 6 6 , CCS , CB 1 , - 2 e > , £CV , 1 
2 2 , £ D 0 , 3 
3 1 0 DATA £ 2 0 , 1 5 0 , 1 6 6 . £ 2 0 , 2 2 3 , 1 6 3 , £ 2 0 , 3 
7 , 1 6 4 , £ A 5 , 1 2 6 , £ 8 5 . 1 2 4 , £ A 5 , 1 2 7 
, £ 8 5 , 1 2 5 
3 2 0 DATA £ 2 0 , 4 . 1 6 4 , £ 6 0 
3 3 0 DATA 0 0 0 , 0 0 0 , 0 0 0 , 0 0 0 , 0 0 0 , 0 0 0 0 , 0 0 0 , 
000.000,000 
3 3 1 DATA 0 0 0 , 0 0 0 , 0 0 0 . 0 0 0 , 0 0 0 , 0 0 0 0 , 0 0 0 , 
000,000,000 
3 4 0 DATA £ A 2 , 1 1 7 , £ 8 6 . l l 6 , £ E 8 , £ Q 6 , I 1 7 . £ 
E O , £ 0 6 , 1 3 8 , £ E 8 , £ 8 6 , 1 1 9 , C4C , 4 , 
16* 
3 5 0 DATA 0 0 0 , 0 0 0 , 0 0 0 . 0 0 0 , 0 0 0 , 0 0 0 , 0 0 0 , 0 
00,000,000 
3 5 1 DATA 0 0 0 . 0 0 0 , 0 0 0 . 0 0 0 , 0 0 0 , 0 0 0 , 0 0 0 , 0 
00,000,000 
3 6 0 DATA £ A 9 , 3 2 , £ A O , 0 , £ 9 1 , ; 2 4 . £ C 8 , £ 9 1 , 
1 2 * , C A 0 , - * O , £ 7 1 . 1 2 * , £ C 8 . £ 9 1 . 1 2 
4 , £ 6 0 
3 7 0 DATA 0 0 0 , 0 0 0 , 0 0 0 . 0 0 0 , 0 0 0 , 0 0 0 , 0 0 0 , 0 
00,000,000 
3 7 1 DATA 0 0 0 . 0 0 0 , 0 0 0 , 0 0 0 , 0 0 0 , 0 0 0 . 0 0 0 , 0 
00,000,000 
3 0 0 DATA £ A 5 . 1 1 6 , £ A 0 , 0 , £ 9 1 , 1 2 4 , £ C 8 , £ A 5 

• j PACCCc O : I N K 7 ; C LC : r n i N T " P I e a s e w a i t . . 
II 

1 FQf i F=£AOOO TO 4 2 9 1 6 
2 READ A : POKE F . A 
3 NEXT F 
5 DA A . 6 2 . 0 , 2 1 4 , 1 0 0 . 2 0 8 . 2 6 , 1 8 1 , 1 0 3 . 2 0 
1 , 3 2 . 2 0 0 . 1 2 . 1 6 9 , 1 2 1 , 1 4 9 , 1 0 3 , 3 
7 . 4 7 
6 DA " A ' . 6 0 , 1 4 9 , 1 0 0 . 2 4 , 1 4 4 . 0 , 1 6 9 , 3 2 , 1 4 9 
, 1 0 8 . 1 6 9 , 4 . 1 4 9 , 1 0 0 , 2 3 2 . 2 2 - 1 , 8 , 
208 
7 O f l - f l 2 2 1 , 9 6 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 1 7 3 , 4 , 
3 , 4 1 . 6 3 . 5 6 . 2 0 1 . 4 0 , 1 7 6 , 3 , 1 0 5 , 5 
, 9 6 
8 DÃA 2 3 3 , 3 5 , 9 6 , 0 . 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 
9 DA A 1 6 9 . 1 3 0 , 1 3 3 , 1 3 0 , 1 6 9 , 1 8 7 , 1 3 3 , 1 3 1 
, 1 6 5 . 1 0 8 , 1 3 3 , 1 3 2 , 3 2 , 2 3 1 , 1 6 0 , 1 
6 9 
JO DATA 2 S 0 . 1 3 3 , 1 3 0 , 1 6 9 , 1 8 7 , 1 3 3 , 1 3 1 , • i , 
5 , 1 0 9 , 1 3 3 , 1 3 2 , 3 2 . 2 0 2 , 1 6 0 , 1 6 9 , 
1 1 4 
11 DATA 1 3 3 , 1 3 0 , 1 6 9 , 1 8 8 , 1 3 3 , 1 3 1 , 1 6 3 , 1 1 
O , 1 3 3 , 1 3 2 , 3 2 , 2 3 1 , 1 6 0 , 1 6 9 , 2 3 4 , 
1 3 3 , 1 3 0 
1 2 DATA 1 6 9 . 1 0 0 , . 3 3 , 1 3 1 , 1 6 5 , 1 1 1 , 1 3 3 , 1 3 
2 , 3 7 . 7 0 ? . 1 6 0 , I A 9 . <?R . 1 3 3 . 1 3 0 , I 
6 Q , 1 8 9 
13 DATA 1 3 3 . 1 3 1 , 1 6 5 , 1 1 2 , 1 3 3 , 1 3 2 , 3 2 , 2 3 1 
, 1 6 0 , 1 6 9 , 2 1 8 , 1 3 3 , 1 3 0 , 1 6 9 , 1 0 9 , 
1 3 3 
14 DATA 1 3 1 , 1 6 ' J , . 1 2 , 1 3 3 , 1 3 2 , 3 2 , 7 0 2 , 1 6 0 
, 1 6 9 . 0 2 , 1 3 3 , 1 3 0 . 1 6 9 , 1 9 0 , 1 3 3 , I 
3 1 , 1 6 5 
15 DATA 1 1 4 , 1 3 3 , 1 3 2 , 3 2 , 2 3 1 , 1 6 0 , 1 6 9 , 2 0 2 
, 1 3 3 . 1 3 0 , 1 6 9 , 1 9 0 . 1 3 3 , 1 3 1 , 1 6 5 , 
1 1 5 , 1 3 3 
16 DATA 1 3 2 , 7 i , 2 0 2 , 1 6 0 , 0 , 0 , 0 , 0 , 0 0 , 3 , 0 , 
0 , 0 , 0 , 1 6 0 , 1 , 1 7 7 , : 3 0 , 1 3 6 , 1 4 5 , 1 
3 0 , 2 0 0 
17 DATA 2 0 0 , 1 9 2 , 3 6 , 2 0 8 , 2 4 5 , 1 6 3 , 1 3 2 , 1 3 6 
, 1 4 ^ . 1 3 0 , 9 6 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 
,0 
18 DATA 1 6 0 . 3 4 , 1 7 7 , 1 3 0 , 2 0 0 , 1 4 5 , 1 3 0 , 1 3 6 
, 1 3 6 . 1 9 2 , 2 5 5 , 2 0 8 . 2 4 5 . 1 6 5 . 1 3 2 . 
2 0 0 , 1 4 5 
19 DATA 1 3 0 , 9 6 , 0 , 0 . 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 1 6 0 
, ' . , 1 7 7 , 1 3 0 , 2 0 1 , 1 2 2 , 2 0 8 , 1 0 , 1 7 0 
, 1 6 9 , 3 2 
2 0 DATA 1 4 5 , 1 3 0 , 1 3 8 , 1 3 6 , 1 4 5 , 1 3 0 , 2 0 3 , 2 0 
O . 1 9 2 , 3 6 , 2 0 8 , 2 3 5 , 1 3 6 , 5 6 , 1 6 3 , 1 
3 0 , 2 3 3 
2 1 DATA 1 2 0 , 1 3 3 , 1 2 8 , 1 6 5 , 1 3 1 , 2 3 3 , 0 , 1 3 3 , 
1 2 9 , . 7 7 , 1 2 8 , 2 0 1 , 1 2 2 , 2 0 3 , 6 . 1 4 5 
, 1 3 0 , 1 6 9 
7 ? DATA 3 7 , t 4 S , P H . V A . O . O , 1 6 - 3 . 3 4 , 1 7 7 , 1 
3 0 , 2 0 1 , 1 2 2 , 2 0 B , 1 0 , 1 7 0 , 1 6 9 , 3 2 , 
1 4 5 , . 3 0 
2 3 DATA 1 3 8 , 2 1 X 1 , 1 4 5 , 1 3 0 , 1 3 6 , 1 3 6 , 1 7 2 , 2 5 
o . 2UB , , 2UU ,S6 , 1 6S, l i t ) , 233, 
1 2 0 , 1 3 3 
"•4 DATA 1 2 8 , 1 6 5 , 1 3 1 , 2 3 3 , 0 , 1 3 3 , 1 2 9 , 1 7 7 , 

One small step for 
an Oric. One s 



, 1 1 7 , £ 9 1 . 1 2 4 , £ A 0 , 4 0 , £ A 5 , 1 18 , f? 
9 1 . 1 2 4 
390 DATA TAR, 1 19. £91 , 124,260 
4 0 0 DATA 0 0 0 , 0 0 0 , 0 0 0 . 0 0 0 , 0 0 0 , 0 0 0 , 0 0 0 . 0 
00.000,000 
4 1 0 DATA £ A 9 , 1 . £ 8 D , 2 2 5 , 2 , £ A 9 , 0 , £ 8 D , 2 7 7 
, 2, £ A4? , 3. to i l , .r/w, t , £AV , i o, ran 
, 2 3 1 , 2 
4 2 0 DATA £ 2 0 , 1 0 2 , 2 5 1 . £ A 9 , 0 , £ 8 D , 7 7 5 , 2 , £ 
8D , 2 2 7 , 7 , £ 8D . 2 2 9 . 2 . £ 8 0 . 7 3 1 ,7 
4 3 0 DATA £ 2 0 , 1 8 2 , 2 5 1 . £ 6 0 
4 4 0 DATA 0 0 0 , 0 0 0 , 0 0 0 . 0 0 0 . 0 0 0 , 0 0 0 , 0 0 0 , 0 
00,000,000 • 
4 5 0 DATA £ 2 0 , 1 4 9 , : 6 3 . f A 9 . 0 , £ 8 3 . 1 1 6 , £ 6 0 
4 6 0 DATA 0 0 0 , 0 0 0 , 0 0 0 . 0 0 0 , 0 0 0 , 0 0 0 , 0 0 0 , 0 
oo,ooo,ooo 
4 70 D A T f l f 2 0 . 1 4 9 , 1 6 3 , C A 9 . 1 , £ 8 5 . 1 1 6 , £ 6 0 
4 8 0 DATA O O O , 0 i l f i , 0 0 0 , 0 0 0 , 0 0 0 , 0 0 0 , 0 0 0 , 0 
00,000,000 
4 9 0 DATA £ A 5 , 9 ? , £ C 9 , 0 , £ D 0 , I , £ 6 0 , £ A 5 . 9 8 
, r r9 , r ,£FOr l,£AO,£A5,12: .ess. 
9 8 , £ C 6 , 9 9 
5 0 0 DATA £ A ° . 1 2 2 , £ 8 0 . 2 1 0 , 1 8 7 . £ 6 0 
511" DCTA OOO , OOO , 0 0 0 , 0 0 0 , 0 0 0 , OOO. OOO, O 
00,000,000 
5 2 0 DATA £ A 0 . 4 0 , £ B 1 , 1 2 4 . £ C 9 , 1 2 2 , £ D 0 , 3 , 
£ 2 C , I S O , 1 6 6 , £ C 8 , £ P 1 , 1 2 4 . C C V , 1 
2 7 , £ D C , 3 
3 2 5 D f T A £ 2 0 , 1 3 0 , 1 6 6 . f AO , 8 0 , £ B 1 , . 2 4 , £C 
9 , . 1 2 
S3C D r T A £ 0 0 , 3 J , £ C 8 , £ B 1 . 1 2 4 , £ C 9 , 3 2 , £ D O 
, 2 1 , £ 2 0 , 2 3 7 , 1 6 - ! , C A 0 , 0 0 , £ D 1 . 1 2 
4 
54C DATA £ C 9 , 1 2 3 T £ D 0 , 1 3 , £ A S , 1 2 3 , £ C 9 . 0 , 
£ D C , 3 , £ 4 T , 8 8 , 1 6 4 , £ A 9 , 0 . £ 8 5 . 1 2 
3 
S 5 r DATA CAS , 123 , i ' C 9 , 1 , f DO . 6 , £ 2 0 , 4 2 . 1 6 
S , £ 2 0 , 1 8 , 2 4 * , £ A 9 , 0 . £ 8 5 . 1 2 3 . £ 6 
O 
i>/C DA I A £ 2 0 , 1 E 7 , 1 6 3 , £ 1 8 , £ A 5 , 1 2 4 . £ 6 « , 4 
O , £ 8 5 , 1 2 6 , £ A 5 , 1 2 5 , £ 6 9 , 0 , £ 8 5 , 1 
2 7 
380 DATA £2C, 119, 16.5,1 1U, LAS, 124.£'6?. 4 
O,£85,126,f P5,1?5,£6S,0,£B5,1 
27 
5 9 0 DATA E 2 C , 1 4 9 , 1 6 3 , £ 1 8 . £ A 5 , 1 2 4 . £ 6 9 . 4 
0 , £ 8 5 , 1 2 6 , £ C 5 , 1 2 5 , £ 6 9 , 0 , £ 8 5 , 5 
2 7 
6 0 0 DATA £ A « J , 0 , £ B = 
61 O 1>ATA I ? ? , CA 2 , 100 ,£ I -« : . 171 . 1 6 6 . £ 4 C , o 
7 , 1 6 5 , 0 0 0 
6 2 0 DATA £ A C , 5 , £ B S , 1 = 9 , 1 9 1 . £ A A , £ E 8 . £ E 0 
, 5 8 . £FD . 5 , £ £ A , £ 9 9 , 1 5 9 , 1 1 , £ 6 0 
, £ A 9 , 4 8 
6 3 0 DATA £ 9 S , 1 S 9 , 1 9 1 , £ 8 E . f O O , 2 3 4 . £ 6 o 
6 4 0 DATA £ 2 0 , 1 5 0 , 1 6 6 , £ ' 4 1 . , 1 2 8 , 1 6 3 , 0 0 0 , 0 
00,000,000 
6 5 0 DATA £ 4 8 , £ A 5 , 9 7 , £ C 9 , 1 , C D 0 . 7 , C A 9 , 2 , 
£ 8 5 , 9 7 , £ 4 C , 1 5 4 , 1 6 5 , C H 9 . 2 , £ D 0 . 
7 , £ A 9 , 3 
6 6 O DAI A £ 8 5 , 9 7 , C4C , 1 8 7 , 1 6 5 , C C 9 . 3 , £ I ' 0 . 

7 , £ A 9 , 4 , £ 8 5 , 9 7 , £ 4 C , 2 2 2 . 1 6 5 , £ t 
9 , 4 , £ D C , 7 
6 7 0 DATA £ H 9 , : i , t H t » . 9 / , t ; 4 L , i . 1 6 6 , £ C 9 . 7 , 
£ D 0 , 7 , £ A 9 , 6 , £ 8 5 . 9 7 , £ 4 C . 2 2 2 , : 6 
5 , £ C 9 , 6 
6 9 0 DATA f D O , 7 , £ A 9 , 7 , £ 8 5 , 9 7 . £ 4 C . 1 0 7 , : 6 
5 , £ A 9 , 1 , £ 6 5 , 9 7 , £ 4 C , 1 5 4 , 1 6 5 
6 9 0 DATA C O O , £ A r ; , O , £ 8 D , 2 0 f l , : 8 3 . £ B D , 7 0 9 
, 1 B 3 , f B D , 2 1 O , 1 8 3 , £ B D , 2 1 3 , 1 B Z 
7 0 0 DATA £ 8 D , 2 1 1 , 103,£GD,213. 1H3,W7, 1 
2 , £ 0 D , 2 1 1 , 1 8 3 , £ £ D , 2 1 7 , 1 8 3 , £ 6 8 
7 1 0 DA FA £ 4 G , 3 , 2 3 6 . O O C , £ A 9 , 0 , £ 8 0 , 2 0 8 , 1 
8 3 , £HD , 7 0 9 , 1 E-3 , £8D , 2 1 4 , 1 8 3 , £ 8 
D - 2 1 5 , 1 8 3 
7 7 0 DATA £ A 9 , 1 2 , £ 8 C . 2 l O , I B 3 . £ 8 1 ' , 2 1 3 , 10 
3 , £ A 9 , 3 0 , £ H D , 7 1 1 , 1 E 3 , £ 8 D , 2 1 2 , 
1 0 3 . £ 6 8 
7 3 0 DATA £ 4 C , 3 , 2 3 6 , 0 0 0 , £ A 9 , 0 , £ 8 D , 2 0 8 , 1 
8 3 , £ B D , 2 1 5 , 1 8 3 , £ A 9 , 1 2 , f B C , 2 0 9 
, 1 8 3 
7 4 0 DATA £ 8 1 > , 2 1 4 , 1C3 , £A9 , 3 0 , £UL ' . 2 lO , 18 
3 , £ B D , 2 1 3 , 1 0 3 , C A 9 , 6 3 , £ 8 D , 2 1 1 , 
133 
7 5 0 DATA 1 B D . 2 1 2 , I F 3 , £ 6 8 
7 6 0 DATA £ 4 C , 3 , 2 3 6 , 0 0 0 , £ A 9 . 1 2 , £ 8 D . 2 0 E . 
1 3 3 , £ 8 D , 2 1 3 , 1 8 3 , £ A 9 , 3 0 , £ S D . 2 0 
9 , 1B3 
7 7 0 DATA E B U , 2 I 1 , 1 r i3 , £A9 , 6 3 , £ 8 E , 2 lO , 113 
3 , £ 8 0 , 2 1 1 . 1 8 3 . £ 8 0 , 2 1 7 , 1 8 3 , £ P D 
, 7 1 3 , 1 8 3 
7 3 0 DAT:* £ 6 8 , £ 4 C , 3 , 2 3 6 
7 - / 0 DA I A £ J 6 , 0 , £ A 5 , 0 , £C9 , 2 5 5 . £D0 , 5 , £ 6 6 

8 0 0 DAT3 £ 2 0 , 2 0 5 , 1 6 1 , £ A 5 , 1 2 3 . £ C 9 , 1 , £ C 0 
, I 0 . C A 2 , 5 0 . £AO . 2 5 5 , £ B B , f TV>, 7 5 
3 , £ C A , £ D 0 
8 0 1 DATA 2 4 8 
8 0 2 D A T A £ 2 D , 0 , 1 6 0 , £ 2 0 , 7 2 , 1 6 0 , £ A 5 , 1 1 6 , £ 
C V , O , £ D 0 , 1 , £ 6 0 , £ - V , 1 , £ I X > , 1 
8 1 0 DATA £ 6 0 , £ 2 0 , 1 1 2 , 1 6 1 , £ 2 0 , 1 2 4 , 1 6 4 , £ 
A 3 , 9 ? , £ C 9 , D , £ F O , 2 , £ 0 6 , 9 8 , £ 2 0 , 
1 6 0 , 1 6 4 
8 2 0 DATA £ A 5 , 1 1 6 , £ C 9 , O , £ D 0 , 1 , £ 6 0 . £ A 2 , 8 
O , £ A 0 , 2 5 5 , £ 8 8 , £DD , 2 5 3 , £ICA, £D0 
, 2 4 8 
R.V) 1ATA £ a c , 3 7 , l 6 6 
8 4 0 DATA O OO , D OO , 0 0 0 , O DO , O OO , 0 0 0 , 0 0 0 , 0 
00,000,000 
8 5 0 DATA £ A 0 , 2 5 5 , £ 8 3 , £ D 0 , 2 5 3 . £ C A , £ D O . 7 
4 8 . £ 6 0 
8 6 O DATA 0 0 0 , 3 0 0 , 0 0 5 , 0 0 0 , O O O , 0 0 0 , 0 0 0 , 0 
00,000,000 
8 7 0 DATA £ A 9 , I O , £ 8 5 . 0 , £ 2 0 . 1 B7 , 1 6 3 
9 9 , £ A 2 , 3 2 , : 8 6 , 1 1 6 , £ 3 6 , 1 1 7 , £ A 2 
, 1 2 4 
8 8 0 DA I A £ 8 6 , 1 1 8 , £ E 3 , £ 0 6 , 1 1 9 , £ 4 ^ , 4 , 1 6 4 
DOO DATA £ A 0 , 0 , £ B 9 , 1 8 9 , 1 6 6 , £ ? 9 t 3 , l dvV , i : ' 
C 8 , £ C 0 , 2 3 2 , £ D 0 , 2 4 5 , £ 6 0 
9 0 0 DATA 1 , 3 , 6 , 1 5 , 3 1 , 6 , 3 , 1 , 4 3 , 5 6 , 6 D , 6 2 
, 3 8 , i 2 , 2 4 , 4 8 , 3 , 5 , 9 , 3 , 7 , 6 , 4 , 2 3 
, 5 6 , 5 2 , 5 2 

IVAN IS A character w i th long legs and a big 
head ami the object of this game is simply to 
make him jump up eight platforms to the top 
o f the screen. The screen is divided by 
horizontal lines and gaps appear in these lines 
at intervals. When a gap appear* directly 
above Ivan, he is a:>le to leap into the air and 
ascend a lev_*l. 
I f y;>u fall down through a gap or rur. into a 

monster you w. l l become temporar i ly 
stunned. But i f you knock your head into 
so-nerhin? or fall dowr. on rhe ground you wi l l 
lose one of you- six lives. 
There are six different hazards ̶ a flame, 

some monsters and Leggy ̶ which roam the 
platform. Bach completed screen udds a 
honm, inrmisrs rurr.ber of lives and adds 
new hazards. 
Ivan is controlled from the keyboard wi th 

the Cursor keys. 
Cursor Left to make him move left: 
Cursor Down tc make h im move right: 
Cursor Up to make him jump; 
Cursor Right to pause ̶ you can not pause 
when you are sunned. 

For these interested in machine codc the 
main subroutines and their addresses are 
given below, in case you wish to disassemble 
them. 
41032 ̶ Mos/e holes. 
41328 ̶ Mo^e hazards. 
41421 ̶ Read keyboard and move Ivan. 
42021 ̶ Sound. 
42221 ̶ Tall down. 
42282 ̶ Score. 
42533 ̶ Ma n routine 
42648̶ Draw stunned Ivan. 
42317 ̶ Interrupt routine that makes the 

flames burn. 

9 1 0 DATA 7 4 , 1 2 , 6 , 2 , 1 4 , 3 , 5 , 7 , 1 , 1 , 1 , 1 , 7 , 
5 6 . 5 2 , 5 2 , 4 H , 4 8 , 4 8 , 4 8 , 4 8 , 1 5 , 3 , 
7 , 4 , 4 , 2 8 
9 7 0 DATA 0 , 0 , 3 6 , 5 2 , 5 0 , 1 6 , 2 4 , 1 2 , 4 , 2 8 , 3 , 
7 , . 5 , 3 1 , 2 5 , 1 2 , 6 , 3 , 3 2 , 4 8 , 2 4 , 6 0 
. 6 2 . 2 4 . 4 8 
9 3 0 DATA 3 2 , 7 , 1 1 . 1 1 , 6 , 1 2 , 2 4 , 1 6 , 2 3 , 4 3 , 4 
O , 1 6 , 4 8 . . 6 , 2 4 , 8 , 1 4 , 7 , 1 1 , 1 1 , 3 , 
3 ,3 ,3 ,3 
9 4 0 DATA 4 0 , 4 0 , 3 6 . 3 2 , 3 2 , J 2 , 3 2 , 3 6 , 7 , 1 I , 

1 9 . 2 , o , 1 2 , 8 , 1 4 , 6 0 , 4 8 , 5 6 , 8 , 8 . 1 
4 . 0 , 0 , 0 , : 
9 5 0 DATA 3 , 7 . 1 3 , 1 5 . 6 , I V , O . 3 7 . 1 8 , 5 6 . 4 4 . 
6 0 , 2 4 . 5 0 , 9 , 7 , 3 , 9 , . 3 , 1 5 , 9 , 5 6 , 3 
6,56,48 
9 6 0 DATA 3 6 , 4 4 , 6 0 . 3 6 , 7 , I , 3 , 7 , 1 3 , 1 5 , ? . , 3 
, 1 , 3 2 . 4 0 , 5 6 . 4 4 , 6 0 . 2 4 , ' IB , 3 7 , 7 , 
1 1 , 1 1 . 2 
9 7 0 DATA 2 , 2 , 2 , 1 4 . 5 6 , 5 2 , 5 2 . 1 6 , 1 6 , 1 6 , 1 6 
, 2 8 , 6 3 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 5 1 , 3 0 , 4 5 
, 6 3 , 4 5 , 3 3 
9 7 1 DATA 6 3 . 3 0 
9U0 DAVA 3 3 . 5 5 , 6 3 , 6 3 , 6 3 , 6 3 , 6 3 , 6 3 
9 9 0 DATA O , O , O , 1 , 3 3 , >-T , 3 3 , i 3 , 0 , O. 1 2 , 3 0 
, 5 9 , 5 9 , 6 2 , 2 8 
1 9 0 0 R = 1 : L = 5 : SC=0 : SC ' ^ " OOOOpO " : POKE 1 2 
1 , 7 5 2 : P O K E 9 8 , 0 : P 0 K E 9 9 , . 
1 9 1 0 CALL 4 2 6 7 i 
1 9 2 0 POKE £ 2 6 A , 10 
2 0 0 0 CLS :POKE 0 , 0 : PX1KE48038 , 3 2 : POKE 4 8 
0 3 9 , 3 2 
2 0 0 1 A $ = ' 7 7 7 1 1 1 2 2 2 3 3 3 4 4 4 5 5 5 6 6 6 7 7 7 1 7 7 7 7 
7 7 7 " 
2 0 0 2 C=1 
2 0 0 3 FOR F :OB TH 1 1 0 : P 0 K E F , 1 2 1 : N E X T F 
2 2 9 9 F 0 R F = 4 8 0 0 0 T 0 4 9 0 8 o S ' E P 4 0 : A-VAI._(M t D 
• < « , C , 1 )> : rOKEF , A : POKEF-M . 1 6 
2 4 9 9 P O K E F + 3 9 , . 6 : C = C + 1 : M E X T P 
2 5 0 0 DUKE 1 2 4 , 4 8 9 0 0 
2 5 1 0 DOKE 1 2 6 . 4 8 9 0 0 
2 5 1 1 P -OT 1 3 , 2 5 , S C * : P L O T 1 5 . 1 5 , 3 2 
7M«P FHR F -OA TO 1 0 7 - POKE F . R N D < 1 ) » 2 0 
•• 5 : N E X T F 
2 3 2 0 rOF< F ̃ ' . 08 TO 1 1 5 : POKE F , 1 2 1 : NEXT 
F 
2 3 2 1 PLOT l , 2 i , " l ' . t t m t u n . u i u u u ; 
c c {£(<<<{ c r < < • 
2 5 2 2 FOR F = 4 7 9 6 3 "O 4 7 9 9 9 : POKE F . 1 5 5 : N 
EXT F 
2 5 2 3 FOR F = 4 8 0 0 2 "O 4 8O 3 7 : P 0 KE F , 1 2 1 : N 
EXT F 
* 2 5 24 CALL 4 . 9 5 1 DDKE 1 2 4 . 4 8 9 0 D : D O K E 1 2 
6 , ' -G900 

2 5 2 5 FOR F = 2 TO 2 0 STEP 3 : P L O T l , F , " y y 
y y y y y y y y y y y y y y y y y y y y v y y y y y v y v 
y y y y y -

2 5 2 6 NEXT F : P LOT 2 7 , 2 5 , " 
2 5 2 7 PLO I 8 . 2 15 , STR» (R> : PLOT 7 , 2 5 , " R = " 
2 5 2 8 P L 0 T 2 7 , 2 5 , S T R $ ( L > : P L D 1 2 6 , 2 5 , " L - " 
2 5 2 9 I F AA^OTHENDOKE 5 5 3 , 4 2 3 1 7 
2 5 3 0 POKF O .OsCAL I . 4 2 5 3 3 : DOKE 5 5 3 , 6 D 4 1 
9 
2 5 3 1 I F P E E K ( 1 1 6 ) = 0 THEM L = L - 1 : I F L = - l 
IMI-.N l i U l U 2 /OD 

2 5 3 3 I F P E E K < 1 1 6 ) M THEMR=R+1 :FOR F=1 
TO 1 0 »R :CAL L 4 2 2 8 2 : N E X T F : L - L 
+-t 
2 5 3 4 I F P E E K ( 1 1 6 ) = 1 T H EMP 0KE 9 9 , R : 0 B = 2 5 
2 / R : P 0 K E 9 8 , 0 : P O K E 1 2 1 , UB rGOTO 
2600 

2RSO WAIT IOOJGOTO 2 3 2 0 
2600 SC*^-"" 
2 6 0 5 FOR F = 4 9 0 5 6 " 0 490t> I ; SC* - S C f + n HR * 
(PEEK ! F > ) : N E X T F 
7 6 1 0 AA= T N T ! R N B ( I ! * 6 ' 
2 6 1 5 ON AAGUIO 2 6 : 7 , 7 6 1 9 . 7 6 2 1 , 2 6 2 3 , 2 6 2 
5 
7 6 1 6 fiHTO 7ftOO 
7 6 1 7 POKE 4 7 0 5 6 , 5 . : P O K E 4 7 0 5 7 , 3 0 : P O < E 
4 7 0 5 8 , 4 5 i P n K F 4 7 0 5 9 , 6 3 : P O K E 4 
7 0 6 0 , 4 5 
2 6 1 8 POKE 4 7 0 6 1 lJUKt- 4 / 0 6 2 . 6 6 : KLKfc 
4 7 0 6 3 . 3 0 : BñCl 2 0 0 0 
2 6 1 9 POKE 4 7 0 5 6 , 0 : POKE - J 7 0 5 7 , 0 : POKF 4 7 
0 5 8 . 6 3 : P O K E 4 7 0 5 9 . 4 5 : P O K E 4 7 0 
6 0 . 6 3 
2 6 2 0 POKE 4 7 0 6 1 , 1 7 : P O K E 4 7 0 6 2 , 1 2 : P O < E 
4 7 0 6 3 . 5 1 : G 0 " 0 2 0 0 0 
2 6 2 1 POKC 4 7 0 3 6 , 6 3 ; P O K E 4 7 0 3 7 . 4 3 : P O < E 
4 / 0 5 8 . 6 3 : P O K E 4 7 0 5 9 , 1 2 : P O K E 4 
7 0 6 0 , 1 2 
2 6 2 2 POKE 4 7 0 6 1 , 1 2 : P O K E 4 7 0 6 2 , 1 2 : P O < E 
4 7 0 6 3 . 5 1 : G 0 " 0 2 0 0 0 
2 6 2 3 POKE 4 7 0 3 6 , 1 2 : P O K E 4 7 0 5 7 , 3 0 : P D < E 
4 7 0 5 8 . 6 3 : P O K E 4 7 0 5 9 , 4 5 : P O K E 4 
7 0 6 0 , t<y. 
2 6 2 4 POKE 4 7 0 6 1 , 6 3 : P O K E 4 7 0 6 2 , 5 1 : P O < E 
4 7 0 6 3 . J O : B 0 " U 2 0 0 0 
2 6 2 5 POKE 4 7 0 5 6 , 1 2 : POKE 4 7 0 5 7 , 3 0 : P O < E 
4 7 0 3 8 . 6 3 : POKE 4 703V , 4=>: PUK.L 4 
7 0 6 0 , 6 3 
2 6 2 6 POKE 4 7 0 6 1 , 5 1 : P 0 K E 4 7 0 6 2 , 3 0 : P O < E 
4 7 0 6 3 . 5 1 : G 0 " 0 2 0 0 0 
2 7 0 0 PLOT 1 4 , 1 0 , " G AM E OVER ' 
2 7 1 0 PLOI 1 2 , 1 1 , " P R E S S ANY KEV" 
2 7 2 0 GET A S :WA I T 3 0 0 : G E T A * : G 3 T 0 19D0 
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BARREL! 
BARRAGE 

Miquel van Smoorenburg 
ushers in a scenario of 
simian mayhem, specially 
tailored for the Sinclair ZX-81. 

T H E A I M C F the G A M S is to get the keys which 
arc displayed on ihe lop o f the scieen without 
losing s life. You lose a l i fe i f you get hit by a 
lo l l ing barrel bui you f.re able tc iump over 
such obstacles and only three st most are 
present. 
A i ilie beginning of lac garr.e there is only 

one rol l ing barrel present. I f you reach the top 
of the screen you can get a key. There are 
three keys at the start o f the game. When the-e 
sre two keys left there wi l l be two rol l ing 
bauds and i f only one key is left there a:e 
'three rol l ing barrels. I lcwever, i f you manage 
to set your hands on the las. key you wi l l get a 
bonus ol" .00 point;-. Then you start again, 
with three keys and one barrel, but with one 
differ-cncc ̶ t.ic speed is tux eases. Scoring is as 
follows: you si i l l start w i th five lives but this 

and the starting speed are adjustable ̶ it is 
even possible to start oft' w i th .38 lives. The 
game has on-screen scoring and a high-score. 
Jump over a barrel: 10 points 
Grab a key: 50 points 
Get the last key: 100 points 
The code is kept as short as possible; that is 

why I made the high-score in Basic. For enter-
ing the code, you need a Rem statement w i th 
at least 640 characters. Th is may look a lot but 
it isn't i f you follow the .nstructions. 
Type ir.: 

2 REM 000!) elc. 
You must enter 87 characters after the Rem. 
Now edit this line some times, end when you 
have seven of these lines ̶ 2 Rem to 8 Rem 
you can enter 1 Rem with nothing following it 
(continued on page 94) 

Program 2. Machine code program. 

1 5 5 1 4 : 7 5 7 5 C 3 D C 4 1 ^ 5 0 5 C 5 = 1 3 5 5 1 5 3 3 4 : 
1 5 5 2 2 : C D 5 3 0 - 2 4 4 4 D 5 1 1 4 2 0 = 5 7 2 2 o d 4 2 : 
1 5 5 3 0 : 0 4 3 5 5 0 1 8 0 4 C 0 S D 0 7 = 5 2 3 1 5 8 5 0 : 
1 5 5 3 5 : 7 E C 1 0 1 E 1 C 9 2 ft 0 C 4 2> = 1 0 7 2 1 6 3 5 8 : 
1 5 5 4 5 : 0 1 9 0 0 0 0 9 2 2 7 9 4 0 0 1 = 3 8 7 1 5 3 5 5 : 
1 5 5 5 4 : 5 5 0 2 0 9 2 2 7 5 4 0 . 2 1 3 3 = 4 1 3 ' 1 5 5 7 4 : 
1 6 5 6 2 : 4 0 0 5 1 E 3 6 0 0 2 3 1 0 F 3 = 4 5 5 1 5 3 3 2 : 
1 5 5 7 0 : 3 f t 2 1 4 0 3 C 4 7 2 1 3 C 4 0 = 4 4 3 1 8 3 9 0 : 
1 5 5 7 3 : I :•=. 0 0 :=: 1 Q S i 5 0 3 5 2 9 - 5 5 0 1 6 3 9 8 : 
1 5 5 8 5 : 0 1 3 2 4 0 E 0 4 2 1 ft - E 0 1 = 5 C - : 1 5 9 0 5 : 
1 5 5 9 4 : 2 8 0 5 1 3 3 C C 1 1 0 £ 6 C 9 = 7 7 0 1 5 9 1 4 : 
l c b ' 0 2 : 7 £ 4 r 2 o = D 0 1 1 5 2 2 2 : 
1 5 5 1 0 : 2 5 0 3 0 f t F E 7 5 2 0 0 1 0 3 = 4 5 4 1 5 - 9 5 0 : 
1 5 5 1 3 : £ 5 2 H 7 B 4 0 E 0 4 2 3 0 0 5 = 8 1 5 •3 R Q ^ R • 

1 5 5 2 5 : E 1 3 £ 0 0 1 2 1 3 0 5 1 1 2 1 = 5 0 1 1 5 9 4 5 : 
1 5 5 3 4 : 0 0 5 0 5 9 1 9 7 E F E 3 0 2 3 = 8 3 5 1 5 9 5 4 : 
1 5 5 4 2 : 0 5 F E 1 5 2 5 0 2 4 4 4 D 3 E = 5 3 1 1 0 9 c 2 : 
1 5 5 5 0 : 3 4 0 2 E 1 7 1 2 3 7 0 1 8 C 4 = 7 5 9 1 5 9 7 0 : 
1 5 5 5 3 : £ D S F £ S 0 F F E 0 f t 2 0 B 3 = 2 0 5 1 2 8 9 7 3 : 
1 5 5 5 5 : 3 E 0 1 1 2 E 0 4 3 7 9 4 0 7 1 = 5 9 1 1 5 9 8 5 : 
1 5 5 7 1 : 2 3 7 0 1 3 3 0 2 f t 7 5 4 0 2 2 = 5 1 0 1 5 9 9 4 : 
1 5 5 5 2 : 7 o 4 0 2 1 0 0 0 £ 2 =: 7 7 4 0 = 4 3 1 1 7 0 0 2 : 
1 5 5 9 0 : 1 1 2 1 0 0 2 ft 7 5 4 0 - C 0 8 7 = 5 1 3 1 7 0 1 0 : 
1 5 6 9 3 • 4 5 7 i F F i n n A r : n 4 1 ^ F 9 4 = 1 1 3 7 1 7 0 1 3 -
1 5 7 0 5 : 2 0 0 9 2 3 7 E F E 7 5 2 0 1 3 = 5 3 5 1 7 0 2 5 : 
1 5 7 1 4 : 2 3 1 3 1 f t F E 2 1 2 0 0 9 2 5 = 4 5 5 1 7 0 3 4 : 
l o i = : : 7 E F o 7 o 2 £ 1 0 2 5 1 5 0 0 = 5 2 5 1 7 0 4 2 : 
1 5 7 3 0 : :=r E 2 3 2 0 0 - 9 3 ft 7 7 4 0 F E = 5 2 5 1 7 0 5 0 : 
1 6 7 3 3 • o n p ^ 0 2 F 0 5 2 £ 5 1 9 E 5 = 8 8 1 1 7 Q B 6 -
1 5 7 4 5 : 7 E F E 3 4 C C CD42 E 1 7 E = 1 2 5 8 1 7 0 6 5 ' 
1 5 7 5 4 : E 1 1 1 2 1 0 0 F E S 0 2 8 0 3 = 7 7 0 1 7 0 7 4 : 
1 5 7 5 2 : r £ 2 0 2 6 0 0 3 ft 7 5 4 8 F E = d i Q 1 7 0 3 2 : 
1 5 7 7 0 : 0 0 2 0 0 5 1 9 3 E 0 0 3 2 7 5 = 2 9 5 1 7 0 9 0 : 
1 5 7 7 3 : 4 0 3 ft 7 5 4 0 F £ 0 1 2 0 0 1 - 5 9 4 1 7 0 8 8 : 
1 5 7 3 5 : 1 9 F E 0 0 2 8 0 4 3 0 3 2 7 5 = 5 5 4 1 7 1 0 5 • 
1 5 7 8 4 : 4 0 7 E F E 0 0 2 3 1 0 F E 2 0 = 7 9 9 1 7 1 1 4 : 
1 5 3 0 2 : 2 8 0 C F E 3 4 C 5 F E 1 5 C 3 = 1 0 0 4 1 7 1 2 2 
1 5 8 1 0 - : F E f t 5 C 8 2 ft 7 5 4 0 E 5 2 9 = 1 1 1 9 1 7 1 3 0 : 
1 5 5 1 5 : 7 5 4 0 - 7 E E 1 F £ 3 4 C 8 E 5 = 1 2 5 7 1 7 1 3 3 : 
1 5 8 2 5 : 2 f t 7 5 4 0 3 f t 7 7 4 0 7 7 E 1 = 8 0 8 1 7 1 4 5 : 

7 5 3 2 7 7 4 - 0 3 5 1 7 2 2 7 5 
4- 2 0 9 3 f t 7 5 4 0 = £ 0 0 2 0 
8 4 3 £ 0 8 3 2 7 S 4 0 E 0 5 2 
1 3 3 3 2 H 1 0 - 4 0 0 1 0 5 Q 0 
0 9 £ 0 5 B C C 4 0 2 1 1 9 0 3 
£ 0 B 0 C D 9 F 4 0. C D 2 5 4 1 

id 1 4 0 C D B R 4 0 
C 0 3 2 4 1 F £ 3 4 2 3 7 f t r E 
1 5 2 3 7 8 F E f t B 2 8 0 BED 
4 S 3 2 4 0 0 B 7 8 3 1 2 0 F B = 7 
1 3 5 3 3 > 5 2 5 £ 5 C 0 5 f t 4 2 = 
£ 1 0 1 r r o r 0 8 7 S B 1 2 0 = 
F 5 3 5 3 0 1 9 3 6 R D 3 F 0 0 = 
3 2 7 7 4 0 2 f t 7 S 4 0 2 2 7 5 -
4 0 C 0 B P 4 2 0 5 0 5 C S C D = 
C D 4 2 C 1 1 0 F 9 3 f t 2 1 4 0 = 
3 C- 3 2 2 2 4 - 3 P E 0 3 2 8 P D = 
0 5 0 ft C C C 0 4 2 1 0 F B 2 ft = 
0 e 4 0 0 1 3 5 0 0 0 9 3 S f t S -

3 2 3 3 i f P . S 2 3 2 3 3 5 f t B = 
3 £ £ 0 3 i 
S I B C 0 

—. •— 

5 8 7 
7 9 3 
" 7 " ? O 

2 9 2 
4 4 2 
1 1 4 9 
5 5 4 
1 0 4 2 
8 9 3 
8 0 

1 0 3 4 
9 5 4 
7 4 7 
5 1 3 
9 3 4 
8 3 4 . 
o £ 9 
5 0 1 
̃ : 5 4 
§ 9 0 
3 6 5 
6 b 5 
5 5 9 

1 4 0 2 f t 3 2 4 0 
E D 4 2 3 5 3 5 0 1 " 

5 8 0 2 0 9 2 2 3 2 4 0 C 3 F 7 
4 ! F = T 2 £ 7 5 4 0 3 6 0 0 C D = 7 7 6 
B f t 4 2 C 0 3 f t 4 2 E 1 7 E F 5 = 1 3 0 5 
0 5 0 7 3 b 1 7 7 E C 5 : 3 0 7 7 = 5 5 1 
1 1 0 0 2 0 1 5 7 B 5 3 2 3 F 5 - 5 5 0 
1 0 F 2 F 1 7 7 2 H 0 C 4 0 0 1 = 7 3 7 
2 9 0 0 0 9 7 E 3 0 7 7 F E 1 C - 5 8 8 
2 0 0 5 E D 4 5 0 C 4 0 C 9 2 f t = 5 5 3 
7 B 4 0 2 2 7 5 4 0 C 3 F 7 4 1 = 9 0 9 
£ H 0 C 4 0 0 - 5 1 5 2 3 7 E r E = 5 S 3 
7 5 2 0 0 3 1 0 F S C 9 C 5 S 0 = 9 4 4 
7 7 1 S F 2 2 M 0 C 4 0 ^ ^ 1 1 = 5 2 0 
0 H 0 0 1 9 2 3 7 E F E 1 C D S = 5 9 4 
F E 2 6 D 0 3 4 F E 2 5 2 0 0 5 = 8 8 0 
3 6 1 C 2 B 1 3 E F C 9 0 0 0 0 = 5 3 3 
0 0 2 f t 1 0 4 0 0 1 0 5 0 0 0 9 = 1 3 3 
£ B 2 f t 0 C 4 0 0 1 1 9 0 3 E D = 6 1 9 
S 0 C 9 = 3 7 7 
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o u O R E : O C . 

L. I U iz •:=• 1 
r Q O 0 £ O 

M a 
¦ 1 H M 
H I - 1 H 
1 1 H i i 

Program 3. The Basic program. 

t R£M R - a - a - a - a - « ̶ H T S - S ̶ 
c REM 
7 R EM 
£ REM 
9 R EM ^ H O L L A N D , 

P R I N T 

I O U E L \ . A N SMQORENSURG 
S B A L d L U S T A A A T 

" E K - H H K F . C O D i 

2 1 0 P R I N T S E N D Y O U R MHN UP 
T O G E T T H E - , " K EY ' 5 ft WD J C M P OUEP 
T H E R O L L I N G -
2 2 0 P R I N T - B A R R E L S , A F T E R Y OU 

H RUE C O L L E C - T E D 3 K E Y S , Y O U S T A R 
T U I T H 3 K E Y S A G A I N . HQ 'UEUER , 
T H E S P E E D " 
2 3 2 ! p c T M T " Hi5:=. I N C R E A S E D . . . . 
2 4 - 2 P R I N T = , " C O N T R O L YOUR MAN 

U I T H • " 
2 5 0 P R I N T . : = . r - iHUE R I G H T " , . " 
5 , H O V E L E F T - ' . , - 0 4 - J U M P " , , " ™ 

C L I M B T H E L A D D E R . P R E S S 0 " . T 
H E N H O L D DOUr-4 7 . " 

Program 1. 

9 9 R E H H E X L O A D E R 
I S © P R I N " " " S T A R T A D D R E S S " 
n o i N P u ̃ s 
1 2 0 P R I N " " F I N I S H A D D R E S S . " 
1 3 0 I N P U T F 
1 4 0 F O R N = 5 TO F S T E P S 
1 5 0 L E T T = 0 
I B S P R I N T N ; " - ' ; 

A 3 
H $ J = 
T O T 
T O T 

I N P U T 
PRli-lT 
I N P U T 
P R I N T 
L E T 1 = 0 
F O R K. = 1 T O L E N H $ S T E P 2 
L E T - C = i 0 O D E H $ > K > - 2 8 3 :-: 1 5 + 0= 

D E H $ { K 4 1 ' - 2 8 
L E T T = T 4 C 
P O K E N T I I 0 
L E T Z = Z 4 l 
N E X T K 
I I - I O ' l = ! ! r t L N IsO "I U 3 1 3 
P R I N T " E R R O R - P L E A S E I N P U " 

A G A I N " 
3 0 0 GO T O 1 5 0 
3 1 0 N E X T N 

1 7 0 
180 
1 9 0 

£ 1 0 
2 2 0 
2 3 0 

£ 4 0 
2 5 0 
2 6 0 
2 7 0 
H o 0 
2 9 0 

150 P R I N T A T T H E B E G I N N I N G 
Q r E A C H G A M E , " , " Y O U MUS T S E L E C T 
S P E E D - I S . " ;  1 0 I S U E R Y F A S T : P 

1-lD 1 5 I S U E R Y " " S L OW r " 
2 5 5 S R v E " K O N § " 

2 3 2 P O K E 1 6 4 - 1 5 , 2 
2 9 0 I N P U T S P E E D 
2 9 E I F SPEED>15 CR S P E E D < S T H E N 
S O T O 2 9 0 
" 3 0 e R HHD 1 0 3 0 T 1 3 2 -T S P E E D 
3 1 0 L E T L = S * r U SR 1 5 5 1 5 
3 2 0 L E T 5 5 = " 
3 3 0 r u 8 X - I T O 5 
3 4 0 L E T 5 5 CX.» = C H R $ P E E K ( L + : < > 
3 5 0 N E X T 
3 5 0 I r V R L w-ifc v R L L " 4 - ; £ 3 T O 23) 

T H E N L E T 0 $ i 2 3 T O 2 3 5 = 5 $ 
WS 5 P R I N T A T 1 3 S A M E ' 

O v £ f t * - * • = * * " 
3 7 0 . I F I N K £ Y $ > ' " " T H E M GOTO 3 7 0 
3 8 0 I F INKEV$= • • • • • • T H E N GOTO 3 3 0 
• 3 9 0 G O - 3 2 7 © 
4 0 0 R EM - S - S - B - g - B " B - 3 - 3 
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doesn't, chee.< ihe Basic. I : there are mistakes 
there is a fault n the machine-codc starting 
from address 17130 This is a routine tc store 
the sereen layout in the Basic variable 1)S, so 

PRINT D$ 
you should see the screen layou: w i th many 
$'s around the screen. It" all this works delete 
lines 10 to 170. Be :>ure not to use Run or 
Clear, as this w i l l destroy the variables. Now-
set your recorder to record-mude and type in 
as a direct command: 

GOTO 2C0 
I f everything is alright you wi l l :ee 

instructions being primed and the program 
saves itself. Now you w i l l be asked to select 
speed. You must enter a number between 1 
and 15, anything else w i l l be ignored. Choose 
one- and the game wi l l start, it' you have 
followed all my instructions then the game 
should wcrk properly now. 
The speed of the game is controlled by 

Rand (value). In my listing, .t works as 
folio we: 

290 INPUT SPEED 
300 RAND 1000 + 130 - SFEED. 

So the Rand has t m in imum of 1C00 and a 
maximum o f 2950. 
Score, high-score and live;> Mai l oi l wi l l : a 

value given in the Basic l isting in line 60. 
Score and high-score must be a number with a 
min imum zero, lives can be any characters 
between Oand Z . Thus; it ŝ possible to enter: 
50 PRINT AT 0,0;"SCCnC:095070",• 

Hl:987320","LIVES: G" 
In this example lives wi l l count down from 

G to 0 This is in a.phabetical order. i 1 

vmmm 
WWm, 

at the lop o f rhe screen. I f you br ing the 
cursor up to line 0. line 2 wi l l disappear agair. 
arid you have to type in the Poke again. This I 
w i l l also occur i f you delete line 2. You must 
now type in program 1, the hex loader. 
Run the program and enter the code a l int 

at a time. Ther. save it. 
i 'hc Basic program has a few uses: Lie lirsi 

part generates ihe screen layout, and stores 
I his in M str ing ̶ D$ The firs', part is from 
line 10 to 170. The second part, lines 200 U: 
265, displays instructions and saves the 
program on tape. Ignore the Rem before Save 
in line 265 ̶ this was something 1 used to test 
the program. So li.ie 265 is: 

265 SAVE"KONG" 
Then, f inally, lines 270 to 390 are the main 
loop. They take care ot speed control and 
high-score. 
After you have emoted the Basic, save it on 

tape and then Run. I f d l is correct you w i l l see 
the screen layout being built and the program 
should stop with an error message: 9/170. I f it 

(continued fturn pay? 92) 

otherwise you may cause a system error i f you 
do the Poking. Now type in, as direct 
commands: 

POKE 16511,141 
POKE 16512,2 
POKE 16515,118 
POKE 16513,0 

You have now made the sever. Rem lines 
disappear as they have all been strung 
together as one big Rem. The line number nf 
this Rem is 0, but that isr.' i important. You 
must now entsr: 

2 REM ST£RT PROGRAM 
What follows the Rem is not important. 
I f you now try to List the program you w. i l 

see the 0 Reir. you have just crea.ed, but not 
the 2 Rem. You can se* rhis by typing, as a 
direct command: 

POKE 16419,2 
Now press Newlinc and you w i l l see line 2 

Miorr 
I t M A K I Y » 
The most powerful (dotkit yet for AX BASIC. All the features 
you will ever need; A UTO insert, full RENUMBER, block 
DELETE, CLOCK, ALARM, error trapping, break trap\rii\z. 
FuB TRACE with single-step and much, much more. Makes 
ZX BASIC easy-to-use and powerful. 

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

for the ZXSpectrum A powerful and almost full implementation of Pascal - not a 
Tiny Pascal. A valuable educational and development tool, 
programs typically run 40 times faster titan a BASIC equivalent. 
Spectrum version includes Turtle Graphics package. " ! haven't 
seen any other compiler that could match Hfisoft's Pascal" 

Hisoft ii pleased to announce a new compiler for thiv popular 
end effective systems programmwg language. Net a tiny-C but 
cn extensive, easy-to-use implementation of the language. 
Allows direct execution of compiled statements. Supplied with 
junction library. Available direct from Hisofi for £25, or write 
jor further details. 

All prices. UK delivered, relate to 48K ZX Spectrum versions. 
Our software is available for numy other Z80 machines e.g. 
Amstraa CPC 464 MSX, Memotech, SHARP MZ700. New-
Brain, CPtMete. Please write for details. 

180 High Street North 
Cunstsble, Bedi. LU6 1AT 

Tel: (0562) 696421 
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Qutf-Ovuved! 
HTWO OF YOUR ALL-TIME 
CINEMA &T.V. FAVOURIT 

THE LEjGENDARV 

B R U c e 
L e e 

y y t M Danger, Intrigue, Suspense! You'll need all 
f T f your wits and skill when you take on the ruth-

I ATARI less J.R. and face the many hidden enemies 
in the search for oil that is... 

• A unique 
graphic 
adventure. 

• Choose your level of difficulty. 
• Scores of colourful scenes. 

Disk - A E I Two more quality..., 
only products from i M u U O f t 

I T f Datasoft Software. w 

THE ULTIMATE IN AMERICAN 
SOFTWARE FOR YOU ON U.S. GOLD 
U.S. Gold is stocked by all leading computer 

stores. 
DEALERS! For information on how to become a U.S. 
Gold Stockist write to: CentreSoft Ltd., Unit 24, 
Tipton Trading Estate, Blocmfield Road, Tipton, 
West Midlands DY4 9AH. Telephone: 021-5207591. 
Overseas enquiries welcome. All Nm\cav\ Software 



Program 1. 

1 D A T A 1 6 2 , 2 3 3 . 1 6 0 : 3 1 . 1 3 4 , 0 , 1 3 2 , 1 , 1 5 2 , 2 3 3 , 1 6 0 , 1 5 1 
2 D A TR 1 3 4 , 2 , 1 3 2 , 3 , 1 6 0 , 0 , 1 7 7 , 0 , 2 0 1 , 3 , 2 0 8 , 3 
3 DATA 32,44,25,201,2,208,3,32,67,25,201,4 
4 DRT f l 2 0 8 , 3 , 3 2 , 9 0 , 2 5 , 7 6 , 1 0 7 , 2 5 , 1 6 0 , 0 , 1 6 9 , 3 2 
5 DATA 1 4 5 , 0 . 1 6 0 , 2 1 , 1 7 7 , 0 . 2 0 1 ; X , ^ 4 0 , 7 6 , 1 6 9 - 3 
6 DRTR 1 4 5 ; 0 ; 1 6 9 , 5 , 1 4 5 , 2 , 9 6 , 1 6 0 , 0 , 1 6 ? , 3 2 ; 1 4 5 
7 DRTR 0 , 1 * 0 . 2 3 . 1 7 7 , 0 , 2 0 1 , 1 , 2 4 0 , 5 3 , 1 6 9 , 2 , 1 4 3 
8 DRTR 0 . 1 6 9 , 3 , 1 4 5 , 2 , 9 6 ; 1 6 0 , 0 , 1 6 9 , 3 2 . 1 4 5 , 0 
9 DRTR 1 6 0 , 2 2 , 1 6 9 , 4 , 1 4 5 , 0 , 1 6 9 , 7 , 1 4 5 , 2 , 9 6 , 5 6 
1 0 D A TA 1 6 5 , 0 , 1 9 8 , 2 , 2 3 3 ; 1 , 1 4 4 , 5 , 1 3 3 , 0 , 7 6 , 1 6 
1 1 D A T A 2 5 , 1 9 8 , 3 , 1 9 8 , 1 3 3 , 0 , 1 6 5 , 1 . 2 0 1 , 2 9 , 2 0 8 
1 2 D A T A 1 3 9 , 9 6 , 1 6 9 , 3 8 : 1 4 5 , 0 , 1 6 9 , 2 4 0 , 1 4 1 , 1 3 , 1 4 4 , 1 4 : 
1 3 D A T A 1 6 3 , 2 , 9 6 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 
1 4 D A T A 0 , 0 , 0 , 0 , 1 7 3 ; 1 6 3 , 2 , 2 4 0 , 4 3 , 2 : 5 4 , 1 6 9 , 0 

1 5 DRTR 1 4 1 , 1 6 3 , 2 - 1 6 9 , 4 8 , 1 6 2 , 4 , 2 2 1 , 1 4 8 , 3 0 , 2 0 8 , 5 
1 6 D A T A 2 0 2 , 2 2 4 , 2 * 5 . 2 0 8 , 2 4 1 , 1 6 2 , 3 , 2 5 4 , 6 , 3 0 , 1 6 9 , 5 8 
1 7 D A T A 2 2 1 , 6 , 3 0 , 2 0 8 , 1 0 , 1 6 9 , 4 8 , 1 5 7 , 6 , 3 0 , 2 0 2 , 2 2 4 
1 8 DA TA 2 3 5 , 2 0 8 ; 2 3 6 , 2 3 4 , 1 6 2 / 2 3 . 1 8 9 , 2 2 7 , 3 1 , 2 0 1 ; 4 , 2 4 0 
1 9 DRTR 4 , 2 0 2 , 2 0 8 , 2 4 6 , 9 6 , 1 7 4 . 6 1 , 3 , 1 6 9 , 4 , 1 5 7 , 4 3 
2 0 D R T f l 3 0 , 9 6 , 0 . 3 2 , 3 2 , 1 6 0 . 2 5 , 3 2 , 3 0 , 2 6 
2 1 DRTR 3 2 , 1 2 3 , 2 6 , 9 6 , 0 , 0 , 0 , 0 . 0 , 0 , 0 , 0 
5 0 DRTR 1 6 9 , 7 6 , 1 4 1 , 1 1 9 , 2 , 1 6 9 , 7 9 , 1 4 1 , 1 2 0 , 2 » 1 6 9 , 6 5 
5 1 DRTR 1 4 1 , 1 2 1 , 2 , 1 6 9 , 6 8 , 1 4 1 , 1 2 2 , 2 , l b y , 1 3 , 1 4 1 , 1 2 3 
5 2 DR TR 2 . 1 6 9 , 8 2 , 1 4 1 , 1 2 4 , 2 . 1 6 9 , 2 1 3 , 1 4 1 , 1 2 5 , 2 , 1 6 9 
5 3 T R TR 1 3 , 1 4 1 , 1 2 6 , 2 , 1 6 9 ' 9 , 1 3 3 , 1 9 3 , 9 6 . 0 . 0 , 0 
1 0 0 F O R A = 6 4 0 0 T Q 6 6 5 1 : R E A D N : p O K E R , N : T = T + N : N E X T 
1 1 0 I F T O Z 3 1 5 7 T H E N P R I N T " D R T f l E R ROR " EHD 
1 2 0 T=>0 : F O R R « 6 7 3 T O 7 2 0 : RERUN : P Q K E f l , N I T = T + N : N E X T 
1 3 0 I F T O 4 6 9 0 T H E N P R I NT " DRT f l E RROR " : END 
1 4 0 P 0 K E 3 5 8 7 9 M - P R I N T " 3 1 " ' S Y S 6 7 3 
Program 2. 

1 0 R T P 1 6 2 , 2 2 , 1 6 0 , 3 0 , 1 3 4 , 0 , 1 . 3 2 , 1 , 1 6 0 , 2 2 , 1 7 ? , 3 
2 DRT f l 2 0 1 , 1 , 2 0 8 , 3 , 2 2 , 4 4 , 2 6 , 3 2 . - 2 9 , 2 6 , 1 6 5 , 1 
3 D P T A 2 0 1 . - 3 2 , 2 0 8 , 2 3 6 , 9 6 , 2 4 , 1 6 5 , 0 , 1 0 5 , 1 , 1 . 7 5 , 3 
4 D A T A 1 3 3 • 0 , 9 6 , 2 3 0 , 1 , 1 3 3 , 0 , 9 6 , 1 6 0 , 2 2 , 1 6 9 , 3 2 
5 D A T A 1 4 5 , 0 , 1 6 0 , 0 , 1 7 7 , 0 , 2 0 1 , 3 2 , 2 4 0 , 3 , 7 6 , 1 6 5 
6 D A T A 2 6 , 1 6 9 , 1 , 1 4 5 . 0 , 9 6 , 1 6 9 , 3 8 , 1 4 5 , 0 , 1 6 9 , 2 4 0 
7 D A T A 1 4 1 , 1 3 , 1 4 4 , 1 4 1 ; 1 5 3 , 2 , 9 6 , 8 . 3 2 , 0 , 2 6 , 1 6 2 
8 D A T A 2 2 , 1 6 9 , 7 , 1 5 7 . 2 2 7 , 1 5 1 , 1 5 7 , 2 2 7 , 3 1 , . 2 0 2 , 2 0 3 , 2 4 5 
9 D A T A 1 5 2 , 2 3 , 1 6 9 . 3 2 , 1 5 7 , 2 0 , 3 0 , 2 0 2 , 2 0 8 , 2 4 8 , 1 7 3 , 1 2 
1 0 D R T R 1 4 4 , 2 4 0 . 3 / 2 0 6 , 1 2 , 1 4 4 , 1 7 3 , 1 3 , 1 4 4 , 2 4 0 , 3 . 2 0 6 
1 1 3 R T R 1 3 , 1 4 ^ , 7f> • 1 2 3 , 2 5 , 0 , 0 , 0 , 1 6 2 , 2 1 1 , 1 8 9 , 4 4 
1 2 I ' R T R 3 0 , 2 0 1 , 3 3 . 1 7 6 , 1 6 , 2 0 2 , 2 0 8 , 2 4 6 , 1 6 2 , 2 5 5 , 1 8 9 , 2 5 5 
1.3 D R T R 3 0 , 2 0 1 , 3 3 . 1 7 6 , 1 0 , 2 0 2 . 2 0 8 , 2 4 6 , 9 6 , 2 2 2 , 4 4 , 3 0 
1 4 D R T R 7 6 , 1 3 7 , 2 6 , 2 2 2 , 2 5 5 , 3 0 : 7 6 , 1 4 9 , 2 6 , 2 0 1 , 2 , 2 4 0 
1 5 D R T R 9 , 2 0 1 . . 3 , 2 4 0 , 5 , 2 0 1 , 4 , 2 0 ? , 1 4 2 , 9 6 , 1 6 9 , 2 5 5 
1 6 D R T F 1 ^ 1 , 1 6 3 , 2 , 7 6 , 6 6 , 2 6 . 0 . 0 , 0 , 0 , 0 , 0 
1 7 D P T A 1 7 3 . 4 3 , 2 8 , 4 1 , 1 , 2 0 8 , 4 , 2 4 , 7 6 , 2 0 4 , 2 6 , 5 5 
1 8 D A T A 1 1 0 : 4 3 . • 28 . • 1 1 0 , 4 4 , 2 3 , 1 1 9 , 5 1 , ?P< 1 1 . 0 , 5 2 , 2 8 
1 9 D A T A 9 6 , 0 , 0 , 0 
1 0 0 F 0 R R = 6 6 5 5 T 0 6 8 7 r ^ : R F RDN : P O K E R , M : T = T + H : - JEXT 
1 1 0 I F T < > 2 I 8 0 3 T H E M P R I N T " D R T f l E R R O R " : E N D 
1 ? P S V S 6 7 3 
Program 3 

1 DR TR 1 6 9 , 0 , 1 4 1 , 1 9 , 1 4 5 , 1 6 9 , 1 2 7 , 1 4 1 , 3 4 , 1 4 5 ; 1 6 9 , 5 
2 D R T R 1 4 1 , 6 0 , 3 , 1 2 0 , 1 6 9 , 2 8 , 1 4 1 , 2 0 , 3 , 1 6 9 , 2 7 . 1 4 1 
3 D R T R 2 1 , 3 , 3 3 : 9 6 , 2 0 6 , 6 0 , 3 , 2 4 0 , 3 , 7 6 , 1 9 2 , 2 7 
4 D R T R 1 2 0 , 1 7 2 . b l , 3 , 1 6 9 , 3 2 , 1 5 3 , 2 0 5 , 3 1 , 1 6 9 , 5 , 1 4 1 
5 D R T R 6 0 , 3 , 1 6 9 , 1 6 , 4 4 , 1 7 , 1 4 5 , 2 0 8 , 3 , 3 2 , 1 3 0 , 2 7 
6 D A T A 1 6 9 , 1 2 8 , 4 4 , 3 2 , 1 4 5 , 2 0 3 , 3 , 3 2 , 1 1 8 , 2 7 . 1 5 9 , 3 2 
7 D R T P 4 4 , 1 7 , 1 4 5 , 2 0 8 , 3 , 3 2 : 1 5 2 , 2 7 , 1 7 2 : 6 1 , 3 , 1 8 5 
8 D F T R 2 0 5 . 3 1 , 2 0 1 , 3 2 , 2 0 8 , 1 2 , 1 5 9 , 0 , 1 7 2 , 6 1 , 3 , 1 5 3 
9 D P T A 2 0 5 . 3 1 , 8 8 , 7 6 , 1 7 6 , 2 7 , 1 6 9 , 2 5 5 , 1 4 1 , 1 6 1 , 2 , 1 6 9 
1 0 D R T R 0 , 1 7 2 , 6 1 , 3 , 1 5 3 , 2 0 5 , 3 1 , 7 6 , 1 9 2 , 2 7 , 1 7 3 , 6 1 
1 1 D R T R 3 , 2 0 0 , 1 9 2 , 2 3 , 2 4 0 , 1 4 , 1 4 0 , 6 1 , 3 , 9 6 , 1 7 3 , 6 1 

;continued on opposite page) 

Is it a seagull? Is it a 
plane? No, it's the first 
of the robots in David 
Hodgett's Vic-20 game. 

ROBOT ATTACK IS A game fcr the unexpanded 
Vic-20 and a joystick. I t uses a fair amount of 
machine code to give i t extra speed, and 
features a rapid fire., and a laser base with 
variable speed which can be set by the user. 
The game comes in five parts, the first three 

of which are for the machine code, the fourth 
is for the graphics and the f i f th part is the 
game itself. 
The first fo.ir ;»irts arc il l data and ?ach 

program has its own check sum as, i f you 
make a mistake in the machine code, it could 
cause the computer to crash. I f there is a 
mistake you wi l l get a Data Error. I f this 
happens then re-check the data. After the five 
j>arts have been entered and checked you may 

Hiinirt 

i i 

wmm - ffiv. .vv.*. . biffi. 
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load and play the game. To do this hold down 
the Shift key a i d :ap the Run/Stop key and. 
providing there are no data errors, al l the 
programs w i l l load automatically. 
At the start of the game you wi l l be 

confronted w i th an options nage: HI 
determines the speed of the laser base; F3 
gives the fire rate and fir:: to start the game. 
There are two kinds of alien ̶ the robots 

which travel down the screen diagonally and 
the pods which 5-rc indestructible and fall 
from directly above you. When a pod reaches 
rhe hfmcitn o f rhe screen ir warps hark ro the 
top and again falls f rom directly above you. 
Tne longer you last the more pods w i l l be 
added, .bach robot scores 10 points. 
The t ime before another pod is added can 

be changed while on the options page by 
using F5. The lower :he number the faster. 

(continued from opposite page} 
12 DRTR3, 1 3 6 , 2 4 0 , 10.. 140/ 6 1 , 3.- 3 6 / 163.- 1.- 1 * 1 . 6 1 
13 BRTR3,36.. 169 . -22 , 1 * 1 , 6 1 . 3 , 9 6 , 2 0 6 . 6 3 , 3 , 2 0 8 
14 D B T f l l S , 1 6 9 , 6 , 1 4 1 , 6 3 , 3 , 1 7 2 , 6 1 , 3 , 1 6 5 , 1, 153 
ID DH f h 1 , 3 1 1 6 9 , 24H, 141 . 12, 1 4 4 , 9 6 , 1 7 2 , 6 1 , 3 , 169 
16 DRTF3 , 133 , 2 0 3 , 1 5 1 , 7 6 , 1 9 2 , 2 7 . - 0 , 0 . 0 , 0 , 0 
17 D R T F 1 7 2 , 6 1 , 3 , 1 3 5 , 203 , 3 1 , 2 0 1 , 0 , 2 0 8 , 1 5 6 , 7 6 , 1 9 1 
18 D R T F 2 3 4 , 0 , 0 , 0 , 1 2 0 , 1 6 2 , 1 9 1 , 1 6 0 , 2 3 4 , 1 4 2 , 2 0 , 3 
19 D R T F 1 4 0 , 2 1 , 3 , 8 8 . 9 6 , 0 , 0 
103 F0Ff l=S9 I2T07134 :RERUN:POKER,M:T=T+W:NEXT 
113 I FT021101THENPRJNT"DRT f l ERR3R"END 
123 3VS673 
Program 4. 
1 DflTfl 2 4 , 24 , 24 . 36 , 36 , 189 , 231 , 133 , 24 , 24 , 24 . 2c 
2 DHTfl 2 4 , 24 , 24 . 24 , 153 , 219 , 36 • 66 , 36 ,60 , 66 , 195 
3 DHTR 153 , 219 , 36 , 60 , 36 -60 , 66 , 1?3 , 24 . 60 , 60 . 126 
4 DflTfl 1 2 6 , 6 0 , 6 0 , 2 4 , 1 4 , 6 3 , 5 1 , 5 1 , 6 3 , 1 4 - 1 
5 DflTR 128 ,112 ,252 ,51 ,31 ,252 ,112 /128 ,0 ,235 ,255 ,255 
6 DITTO 0 , 0 , 0 , 0 , 0 , 0 , £ > 0 , 0 , e , 0 , 0 
7 REN 
8 DRTR 0 , 8 , 0 , 0 , 8 > 0 , 0 , 0 , 0 , 6 6 , 3 6 , 8 
9 DflTfl 6 , 3 6 / S € , 0 , 0 , 0 , 0 , 0 , 2 4 , 2 4 , 2 ' ! , 2 4 
10 DHTR 0 , 0 , 0 . 2 4 , 3 6 - 2 3 l - 3 6 , 6 6 , 0 - 0 , 0 , 2 5 5 
11 DflTfl 2 4 , 3 6 , 3 6 , 6 6 , 8 , 1 29 , 102 , 24 , 2 33 . 36 . 3 6 , 6 6 
12 DflTfl 36 ,36 .24 233 .24. 3f . , f,?.. Pi. PI PI. 3 
13 REN 
14 DflTR 56 ,108 ,206 ,214 ,214 ,230 ,108>56 ,24 , *6 -120 ,24 
15 DATA 24 ,24 , 1 2 6 , 1 2 6 , 5 5 , 1 0 8 , 6 8 , 1 2 , 2 4 1 2 6 . 125 
16 DflTR 124, 126.. 6 , 62 , 62 . 6 , J 26, 124 ,28 .60 , ICS, 204 
1? DflTR 255 ,235 ,12 , 12 , 254 ,234 ,128 ,252 ,254 ,2 , 254 ,232 
13 DRTR 6 ,12 .24 ,56 ,124 ,196 ,198 ,124 ,252 -234 .1 4 2? 
13 DflTfl 3 t , - ^ 4 , 1 ^ , 1 ^ 4 , 2 3 4 , 132,254,234. 1?0,23*. 124 
20 DflTfl 124 ,198 ,1S8 ,126 ,28 ,36 ,112 2 2 4 - 0 , 0 , 0 0 
98 FQRR=07O500 = 30KE7168+R.. PEEK C32768+R >: NEXT 
I <29 FORR-? 1GQTQ7349 : FJfinDN = POKER, N ' T=T+N: NEXT 
110 :FTO=244THENPRINT"DRTR ERROR": END 
120 "=0:FCRR=7423TO?480:RERDN=POKER,H:T=T-*N:HEXT 
1 ^ 0 : FTOS271TWEHPR INT "D f l TR ERROR" : END 
140 ̃=0: FCRfl=7349T07634: REflDH : POKER, N T-T+N • NEXT 
130 :FTC>5968THEHPRINT"DR7R ERROR"-EMD 
220 ?y¦S73 
Program 5. 
0 P0KE35.24:FOKE52,54 
1 LE=2PR"2:PR«"1 
10 P0KE36969, 233: GOSUB330 = P0KE36879,8 
H PQKE€959,lB+3:POKE70?-0,FR+4 
20 P0KE82?.11: PDKE331.I 
40 SYS6912:S\S6631 :PQKES73.0:>O»0 V^ RO^S?^.13 
30 FORR»0TO3 SYSS633 = IFP£EK<6?3>=2377WEN100 
68 NEH : I FVflL <T I % •) >PRTHENpriKE7729 • 4 = T IS* '002090' 
78 PQKE77244-RND<1M'22.. <RND<:1 )W2)+2 GOTO30 
109 SVS7121:P0KE36877,129•P0KE368*5/8 
119 S"=PEEKX829> 0̂Rfl»13T03STEP-l :P0KE358?8,f:P0<Eei41+5+X.38 
129 PCKE8l41-tS+V. 39;X"K-23 VeV-21:SY£663t :PCKE3SS7-'. 12? FORD̂OTOZf-l: l>EXT NEXT 
130 FCRFL=9T0 J8: SVS6784 :FOPS!*07CI50: NE>*T : NEXT 
133 IV-LV-l:]FLV^0TKEN40 
140 FCPS=0TO18 : SVS6343 :MEX̃  • DRINT ' flMfMW^J1JBUMM»i»15J3 =1ME OVER" 
150 FCKfi=«t3TO0STEP-l :PCKE36878,fl 
ISO FCR3-OTO10881tr:i!! rOKC3557<», • P0<C3"-877, 
170 HEX'•NEXT:PCKE36374,0:P0KE3S9*7,2:RIN 
300 P0KE3687?,10:PRINT"na" 
318 PRINT'lEFPHBROBOT fTrTRCK"»>EFCOll3*il(:)lS34 BY U.HCCGE'TS" 

PR IHT"«CTTL I ^HM^WL^LJLCTP IA IFFES5 F I F E T3 P L H V S " 

369 SVS6?«9 lF<FEEK'37l31>flNlJ-J2;=3THEHRErUR' 
379 GOSUB502 FQR3"0̃ O7e NEXT:GOTO560 
509 OETRS IFR*a"B"THENLB=LB*l:IFLB>37HEN_B=9 

XFR«a"B,"WEM=R»FR4.i rppR>STHEMFP-9 
6 2 9 IFRF»"l¦"'HEfiDfl=PFL+l I F P F L > S T H E S P R « 9 

6 7 9 PRINT,'nWiraO0aWinii»a.B5ER E R S E S P E E D - . L B 

649 PRINTM WI I »»WI3F:RE 
633 PRINT" MART IPE TO PCD5 RPRIVRl."; PR 
663 RETURS 
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s become. Will you think the same of your 
micro in 6 months'time? 

Remember the days when every 
record player was gifted with a needle 
instead of a stylus. 45's were "in J* 78s 
were "out/ 

Before the clays of hi-fi arid aser discs. 
When a graphic equaliser was a break-
through on the football pitch instead of 
in music technology: 

Look at a record player now and it's 
a museum piece. 

It's like that with i uit.ru* luu. 
The machine you thought would give 
endless hours of fun and interest often 
becomes a live minute wonder. Played 
out within rr.or.ths. Or so you thought. 

But imagine communicating with 
other micro users on a nationwide 
mainf rame system. Updating yourself 

Make/Model of Micro 

daily with the very latest computer news 
and reviews. Paging a special Bulletin 
Board. Feasting from Trcstcl's vast menu. 
Even downloading a choice of software 
absolutely free. 

In fact, imagine 30,000 pages at your 
fingertips and you've imagined what i ts 
like to be on line with the Micronet 800 
system. 

For Just £13 a quarter (and, lor most 
of you, a local telephone call when-
ever you want to connect up) you could 
subscribe to the Micronet system. j 

The only extra you need to connect 
up is a modem unit . W h i c h is a small 
enough outlay for what it buys. 

Micronet's features are almost limit-
less and constantly updating so why not 
see i: in action at John Lewis stores, 
selected W. H. Smith shops and Spectrum 
UK dealers. 

Or I ill in the coupon (or our brochure. 
You'll find you won't want to p ay on 

anything else. 

n Please send me the Full tacts about Micronet 800. 

Nane 
I 

Tclcphcnc I 

MICRON KT 800. Durrani House. 8 Hcibal Hill. 
Unidon EClRSEJ.Telohoii!;01-278 JI4J. y r J 

Y.iCilON .T SCO. Durrani I l<.u«c. * ikH>i! Hiil.Liwli.ii K IR SFJ. 
ILlephi>iKOl-'r» 

'•I'nr>n-I jm) iK- I'rvy.-I vj nlvi! ir.- n-l. -n rV» • •{ Kiiti.lt T.-l riinii\iinir.»:!iwb-

Making the most of your micro. 



EVENTUALLY, AFTER many months o f 
disappointment, decent arcade g?.mes are 
appearing on the Dragon market, rr.ost often 
under rhe ride Mirrodeal. However, 1 had 
never been able to get my hands on a Hunch-
back type game. After seeing my friend's 
version on a CBM-64, [ just couldn't wait :̃ or 
M r Kalish to relieve my pangs. 

So 1 sat down and threw a version together. 
Realising the poien:ial o f the game I became 
more interested in it f.nd began designing a 
brickwall anc animaed graphics. When i had 
finished it was diff icult to stop playing. 
The idea of the game is .o control your 

small blue knight aiong the s.de o f the castle 
wall ir, search of the legendary 16th bed. 
Your Queen has equipped you only wi th a 

blessing and the cape of unreal strength and 
agility. You must leap rhe dangerous fissures 
where knights hide waiting to spear you w.th 
their gruesome pikes while avoiding the 
flaming balls o f oil and the deadly poison 
tipped arrows which wi l l pierce your heart! 
Back to reality, to type the game in first ryne 

in the hex loader ̶ listing 1 ̶ end then run 
using the data from the listing provided. The 
data is checked after each line so there should 
be no mistakes. However, save the game 
before running just in ̃ase. 
T o save the game type: 

CSAVEM CASTLE",&H5400,&H616A,21555 
On:e you have typed i t in and saved it can be 
run using EXEC21555. However, once it lias 
been loaded BXBC wi l l do fine. 
I f there are any problems wr i te to me at: 12 

Yonge Close, Radcliffe-on-Trent, Notting-
ham NG12 22E. Enclose a stamped addressed 
envelope and your problem. I wi l l be happy to 
help out wi th any difficulties you meet. 

IHII I I i lRH 

2 1 3 3 4 : 0 0 , 0 0 , 0 0 , 0 0 , 0 1 , 0 0 , F F , 0 0 , l C ' O 2 1 8 5 6 : 
2 1 5 1 2 i F F , 1 4 , C 2 , 0 0 , F F , 0 E , 6 F , C > F , 3 6 0 2 1 8 6 4 : 
2 1 5 2 0 : E 2 , 0 E , 7 9 , 0 0 , F F , 0 0 , F F , 0 0 , 3 6 7 2 1 8 7 2 r 
2 1 S 2 8 : F F . O O . F F . O O , 1 0 , 0 0 , 0 3 , 0 2 , 2 1 3 2 1 0 8 O : 
2 1 5 3 6 : C O , 0 0 , 0 1 , 0 0 , 0 0 , 0 1 , 0 0 , 2 0 , 2 2 2 1 8 B 8 : 
2 1 5 4 4 : 0 0 , 0 0 , 0 0 , 0 0 , 0 0 , I D , B O , 0 6 , D 3 2 1 8 9 6 : 
2 1 5 5 2 : 68,09,73,BD,5D,59.BD,5F.373 2 1 9 0 4 x 
2 1 5 6 0 : 0 4 , B D , 5 A , t ) D , B D , 5 A , 1 3 , 7 F , 3 A 1 2 1 9 1 2 s 
2 1 5 6 8 j C I , 1 2 , 7 F , 0 1 , 1 3 , B D , 5 A , 0 3 , I C O 2 1 9 2 0 : 
2 1 3 7 6 : E D , 5 B , F D , B D , 5 4 , 9 A , B D , 5 4 , 4 E 1 2 1 9 2 8 s 
2 1 5 3 4 : E 3 , B 6 , 3 4 , 1 3 , 1 0 , 2 6 , 0 4 , 0 3 , 2 3 1 2 1 9 3 6 : 
2 1 5 9 2 : B D , 5 6 , E C , B D , 5 7 , 5 D , B D , 5 5 , 4 B 2 2 1 9 4 4 : 
2 1 6 0 0 : 4 C , B D , 5 5 , 2 1 , 1 0 , B E , 5 4 , 1 C . 2 E D 2 1 9 5 2 : 
2 1 6DS : ?.\ , r S F , ? A , F C , 7 F , S 4 , 4 S , 3 9 , 2 E 2 2 1 9 6 0 • 
2 1 6 1 6 : E E , 5 4 , 2 8 , 3 0 , 8 6 , A 6 , 8 4 , B 7 , 3 £ 1 2 1 9 6 8 t 
2 1 6 2 4 : £ 4 , 2 D , I F , 9 8 , B B , 5 4 , 2 D , A 7 , 3 1 B 2 1 9 7 6 « 
2 1 6 3 2 : E 4 , 8 E , 5 4 , 2 C , A 6 , 8 4 , 8 1 , 0 9 , 3 4 6 2 1 9 8 4 i 
2 1 6 4 0 : 2 2 , 0 8 , 3 0 , I F , 8 C , 5 4 , 2 8 , 2 6 , 1 A 7 2 1 9 9 2 : 
2 1 6 4 8 : F 3 , 3 9 , t >C , 1 F , 8 0 , O A . A 7 , 8 4 , 3 6 C 2 2 0 0 0 : 
2 1 6 5 6 : 2 0 , F O , 8 E , 5 4 , 2 8 , 3 6 , 1 0 , A 6 , 3 C 6 2 2 0 0 8 : 
2 1 6 6 4 • E 4 , C 6 , 0 G , 2 S D , i r , ' 7 Q , 1 0 , B E , 3 1 4 2 2 0 1 6 : 
2 1 6 7 2 : 5 4 , 2 F , 8 E , 6 0 , 3 F , 3 0 , 8 6 , C 6 , 3 2 C 2 2 0 2 4 : 
2 1 6 3 0 : C 8 , A 6 , B 0 , A 7 , A 4 , 3 1 , A 8 , 2 0 , 3 7 2 2 2 0 3 2 : 
2 1 6 8 8 : E A , 2 6 , F 6 , B E , 5 4 , 2 F . 3 0 , 0 2 . 2 E 9 7 7 0 4 0 t 
2 1 6 9 6 : E F , 5 4 , 2 F , 3 7 , 1 0 , 3 0 , 0 1 , B C , 2 4 6 2 2 0 4 8 : 
2 1 7 0 4 : 5 4 , 2 D , 2 6 , 0 1 , B E , 0 6 , 6 8 , B F , 3 3 3 2 2 0 5 6 : 
2 1 7 1 2 : 5 4 , 2 F , 3 9 , F C , 5 4 , 3 1 , 8 1 , 0 1 , 2 E F 2 2 0 6 4 : 
2 1 7 2 0 > , U 1 , 0 0 , 2 7 , 0 6 , 1 5 6 2 2 0 7 2 : 
2 1 7 2 8 : C O , 0 5 , F D , 5 4 , 3 1 , 3 9 . C 6 , F A , 4 4 0 2 2 0 8 0 : 
2 1 7 3 6 s 4 A , F D , 5 4 , 3 1 , B E , 1 C , C 7 , C 6 , 4 C 3 2 2 0 8 8 : 
2 1 7 4 4 • 5 5 , 8 6 , : <1 , E 7 , 8 0 , 4 A , 2 6 , F B , 3 C 1 2 2 0 9 6 : 
2 1 7 5 2 : 3 0 , O C , 8 C , 1 D , C 7 , 2 3 , F 2 , B 6 , 3 7 7 2 2 1 0 4 : 
2 1 7 6 0 : 5 4 , 3 1 , 8 E , 1 C , C 7 , C 6 , A 8 , 3 6 , 3 9 A 2 2 1 1 2 : 
2 1 7 6 8 : 1 0 , 3 1 , 8 6 , 1 0 , B F , 5 4 , 2 D . E 7 . 2 F E 2 2 1 2 0 : 
2 1 7 7 6 i 8 0 , B C , 5 4 , 2 D , 2 6 , F 9 . 3 7 , 1 0 , 3 2 3 2 2 1 2 B : 
2 1 7 8 4 : 3 0 , 8 8 , 2 0 , 3 C , 1 D , C 7 . 2 6 , E 7 , 3 5 5 2 2 1 3 6 s 
2 1 7 9 2 : 3 9 , B 6 , 5 4 , 2 2 , 8 1 , 0 2 , 2 7 , I B , 2 2 A 2 2 1 4 4 : 
2 1 0 OO : B E , 3 4 , 0 t ? , l O , 8 E , 3 F . 6 F , C 6 , . 5 < J U 2 2 1 5 2 : 
2 1 8 0 8 : 0 7 , 5 A , 1 0 , 2 7 , 0 7 , E B , A 6 , A O , 2 D 0 2 2 1 6 0 : 
2 1 8 1 6 : A 1 , 8 4 , . 0 , 2 6 , O I , C D . 3 0 , 8 8 , 2 E 1 2 2 1 6 8 : 
? 1 R ? 4 : 7 0 1 2 0 , E E , B E , 5 4 , 0 9 , 1 0 , Q E , 2 E 7 2 2 1 7 6 > 
2 1 8 3 2 i 5 F , E 6 , 2 0 , E 3 , B 6 , 5 4 . 0 4 , 2 7 , 3 7 D 2 2 1 8 4 : 
2 1 8 4 0 : 2 5 , C 6 , 0 8 , 8 6 , 0 6 , B E , 5 4 , O F , 2 A 0 2 2 1 9 2 : 
2 1 8 4 8 : 8 C , 0 F , E 0 , 1 C ' , 2 7 , 0 0 . D F , 1 C , 2 A D 2 2 2 0 0 : 

F E , 6 9 , 8 4 . 6 9 , 1 F , 3 0 , 8 8 , 2 0 , 3 4 B 2 2 2 0 3 : 
4 A , 2 6 , F 4 , 5 A , 2 6 , E 5 , B E , 5 4 , 3 D B 2 2 2 1 6 : 
O F , 3 0 , I F . B F , 5 4 , O F , B 6 , 5 4 , 2 3 A 2 2 2 2 4 : 
0 2 , 2 7 , 2 3 , 0 6 , O B , 8 6 , 0 6 , B E , 2 5 6 s 
5 4 , 1 1 , 8 C , 0 E , 6 0 , 1 0 , 2 7 , 0 0 , 1 9 6 2 2 2 4 0 : 
C 6 , 1 C , F E , 6 9 , 8 4 , 6 9 , I F , 3 0 , 3 3 5 2 2 2 4 3 t 
ftfl , 7 0 , 4 A . 2 A , F 4 , 5 A , "? t \ , F 5 , 3 7 1 2 2 2 5 * . • 
B E , 5 4 , 1 1 , 3 0 , I F , B F , 5 4 , 1 1 , 2 9 6 2 2 2 6 4 : 
B 6 , 5 4 , 0 3 . 2 7 , 2 5 , C 6 , 0 8 , 8 6 , 2 A D 2 2 2 7 2 : 
0 5 , B E , 5 4 , O D , 8 C , O E , 6 0 , 1 0 , 2 2 E 2 2 2 8 0 : 
^ / , 0 0 , « U , l C l h E , 6 9 , B « , 6 t ' , 3 4 4 2 2 2 B 3 : 
I F , 3 0 , 8 8 . 2 0 , 4 A , 2 6 , F 4 , 5 A , 2 3 5 2 2 2 9 6 s 
2 6 , £ 5 , B E . 5 4 , O D , 3 0 , 1 F , B F , 3 3 8 2 2 3 0 4 : 
54 B6. ETA, OS, 27 , 25, Co, 202 2231? : 
0 8 , 8 6 , 0 5 , B E , 5 4 , O B , 8 C , O F , 2 4 B 22320 : 
£ 0 , 1 0 , 2 7 . 0 0 , 9 4 , 1 C , F E , 6 9 , 3 2 E 2 2 3 2 3 : 
3 4 , 6 9 , I F . 3 0 , 8 8 . 2 0 . 4 A . 2 6 . 2 5 4 2 2 3 3 6 : 
F 4 , 5 A , 2 6 . E 5 , B E , 5 4 , 0 B , 3 0 , 3 A 6 2 2 3 4 4 J 
I F , B F , 5 4 1 0 B , B 6 , 5 4 , 1 7 , 2 7 , 2 8 5 2 2 3 5 2 : 
2 5 , C 6 , 0 8 . 8 6 , 0 6 , B E , 5 4 , 1 A , 2 A B 2 2 3 6 0 : 
3 C , O F , F E , 1 0 , 2 7 , 0 0 , 7 0 , 1 L , 2 6 / : 
F E , 6 6 , 8 4 , 6 6 , 0 1 , 3 0 , 8 8 , 2 0 , 3 2 7 2 2 3 7 6 : 
4 A , 2 6 , F 4 , S A , 2 6 , E 5 , B E , 5 4 , 3 D B 2 2 3 8 4 : 
1 A , 3 0 , 0 1 , B F , 5 4 , 1 A , B 6 y 5 4 , 2 9 2 2 2 3 9 2 J 
0 1 , B 1 , 0 2 , 1 0 , 2 6 , 0 6 , F A , B E , 2 7 8 2 2 4 0 0 : 
0 1 , 1 2 , 8 C , 0 0 , 3 2 , 2 3 , , B C , 1 E 4 2 2 4 0 3 : 
D O , 4 B , 1 0 , 2 3 , 0 0 , 8 2 , B C , 0 0 , 1 8 C 2 2 4 1 6 : 
3 2 , 1 O , 2 3 , 0 0 , A 8 , 3 9 , 8 6 , O B , 2 2 4 2 2 4 2 4 : 
B E , 5 4 , 0 F , B D , 6 1 , 1 6 , 8 E , O F , 2 F 2 2 2 4 3 2 : 
̃ F , B F , 5 4 , O F , 7 E , 5 5 , 7 6 , 8 6 , 3 F 0 2 2 4 4 0 : 
0 8 , B K , 3 4 , 1 1 , B B , 6 1 , 1 6 , 8 E , 2 E D ^ 2 4 4 0 : 
OE , 7 F , B F , 5 4 , 1 1 , 7 E , 5 5 , A O , 3 2 4 2 2 4 5 6 « 
3 6 , 0 5 , B E , 5 4 , 0 D , B D , 6 1 , 1 6 , 2 D E 2 2 4 6 4 i 
3 E , 0 E . 7 F , B F , 5 4 , O D , 7 E . 5 5 , 3 0 E 2 2 4 7 2 -. 
3 A , 8 6 , 0 5 , B E , 5 4 , 0 B , B B , 6 1 , 3 9 0 2 2 4 8 0 : 
1 6 , 8 E , 0 F , F F , B F , 5 4 , O B , 7 E , 3 4 E 2 2 4 8 B : 
5 5 , F 4 , 8 6 , 0 8 , B E , 5 4 , 1 A , B D , 3 C 0 2 2 4 9 6 : 
6 1 , 1 6 , U f c , 0 F , E 0 , B F , 5 * , 1 A , 3 2 1 2 2 5 0 4 : 
7 E , 5 6 , I E , 7 F , 5 4 , 2 3 , 8 E , O F , 2 8 5 2 2 5 1 2 : 
A 6 , B D , 5 6 , A 9 , 8 E , 0 F , A E , B D , 4 6 A 2 2 5 2 0 : 
5 6 , (W , 8 E , O F , B 6 , B D , S 6 » A 9 , 4 0 E 2 2 3 2 8 = 
3 9 , C 6 , 1 6 , 8 6 , C O , A A , 8 ^ , A 7 , 4 3 0 2 2 5 3 6 : 
3 4 , 3 0 , 8 8 , 2 0 , 5 A , 2 6 , F 4 , 3 9 , 3 0 9 2 2 5 4 4 : 
3 E , 0 F , A 6 , B D , 5 6 , D 0 . 8 E . O F , 3 C 3 2 2 5 5 2 s 

A E , B D , 5 6 , D O , E E , O F , 
5 6 , D O , 8 6 , 0 1 , E 7 , 5 4 , 
B 6 , 5 4 , 2 3 , 1 0 , 2 6 , 0 6 , 
C&,OF,A7,84,30,88, 
C1 , 0 0 , 2 6 , F 6 , 3 9 , 7 F , 
7 F , 0 1 , 1 3 , 3 9 , E E , 5 4 , 
8 9 , 0 2 , 2 0 , 8 1 , T D , 1 0 , 
1 2 , A 6 , 8 4 , 8 1 , 3 F , 1 0 , 
2 0 , 8 1 , F C , 1 0 , 2 7 , 0 6 , 

5 7 , O B , 3 9 , BE , CO , A O , 
2 6 , B D , 6 1 , 3 9 , B E , 0 0 , 
5 * , 2 6 , B D , 6 1 , 3 9 , C 6 , 
5 C , E E , 8 E , O D , 2 0 , B F , 
BD , 6 . , 3 9 , BE , 5 4 , 0 9 , 
20,4F,A7,83,EO,BF, 
5 A , 2 6 , E 4 , 1 D , E E , F F , 
3 F , 2 6 , FC , , 5 4 , 1 F , 
5 * , I E , 8 1 , 0 0 , 2 2 , 0 6 , 
A1,16,FC,E2,QE,OF, 
5 1 , 0 " , 1 6 , F 2 , C C , 8 6 , 
O I , 5 0 , A 7 , 8 D , B C , 0 1 , 
F 9 , B D , 8 0 , 0 6 , 8 l , 5 A , 
8 1 , 5 8 , 2 ' ' , 0 1 ) , 8 1 , 0 C , 
0 0 , D l , O l , OD , l O , 2 7 , 
3 9 , B 6 , 5 4 , 2 5 , 8 1 , 0 1 , 
0 2 , 6 1 , 8 6 , 0 1 , B 7 , 5 4 , 
5 4 , 2 2 , 8 6 , 0 3 . E E . 5 4 , 
1 0 , 6 6 , 8 4 , 6 6 , 0 1 , 3 0 , 
5 A , 2 6 , F 6 , 4 A , 8 1 , 0 0 , 

B E , 5 4 , 0 9 , 3 0 , 0 1 , B F , 
OU,3U,3V,BE, 5 4 , 0 9 , 
9 0 , 1 0 , 2 7 , 0 0 , 4 6 , 3 9 , 
O S , 8 C , O F , 8 0 , 1 0 , 2 3 , 
B 6 , 5 ^ , 2 5 , 8 1 . 0 1 , J O , 
26 ,86 ,01 ,B7 ,54 ,25 , 
B 7 , 5 * , 2 2 , B E , 5 4 , 0 9 , 
2 E , 8 6 , 0 8 , B E , 5 4 , 0 9 , 
6 9 , 8 4 , 6 9 , I F , 3 0 , 8 8 , 
2 6 , F 6 , 4 A , 8 I , 0 0 , 2 6 , 
5 4 , 0 9 , 3 0 , I F , B F , 5 4 , 
3 E , 2 2 , 3 * , 7C , 3 4 , OO , 
0 0 , 8 1 , 0 D , 2 2 , I F , B E , 

B F , 5 * , 0 9 , 8 6 , 0 2 , F 6 , 
C 1 . 0 9 , 2 2 , O C , B D . 5 4 , 

B 6 , B D , 4 A 1 
2 3 , 3 9 , 3 1 4 
4 A , 4 F , 2 0 2 
2 0 , 5 A , 3 3 2 
0 1 , 1 2 , 2 A E 
0 9 , A 6 , 2 8 D 
2 6 , 0 0 , 2 S F 
2 7 , D 6 , 2 3 9 
1 A , 7 E , 2 7 2 
B F , 5 4 , 2 D C 
4 5 , 3 F , 3 0 F 
5 0 , B D , 3 A 4 
5 4 , 2 6 , 3 3 1 
30, au A 

5 4 , 0 9 , 3 9 P 
F F , 3 1 , 4 3 1 
4 A , 0 7 , 3 B C 

B D , 5 D , 2 3 5 
8 2 , 3 F , 4 7 3 
F F , 3 E , 4 5 E 
6 0 , 2 6 , 2 8 E 
2 7 , 4 E , 3 B C 
10,27,1Dl 
02 ,26 ,1 BE 
1 0 , 2 7 , 2 2 1 
2 5 , 3 7 , 2 D 1 
0 9 . C 6 . 2 E 5 
8 8 , 2 0 , 2 3 9 
2 6 , E C , 3 5 3 
5 4 , 0 9 , 2 6 E 
8 C , O F , 3 2 0 

B E , 5 4 , 2 6 5 
0 5 , 5 9 , 1 B 5 
2 7 , 0 2 , 1 E 0 
8 6 , 0 2 , 2 6 5 
B D , 5 D , 3 6 2 
C 6 , 1 0 . 2 A C 
2 0 , 5 A , 2 A 7 
E C , B E , 3 B 7 
0 9 , B D , 2 8 5 
6 6 , 3 4 , 2 9 2 
O F , B 2 , 1 E E 
5 4 , 3 1 , 3 1 F 
7 0 , n r . , 3 4 5 
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îH 4(51(1 imjt îflJ" rtttj 
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, 2 D B 

2 S , B D t _ _ 
1 5 , 7 F , 5 4 , 
5 4 , 2 5 , D 6 , 5 4 , 
2 7 , C O , A 3 , S I 
3 - , E 6 , 5 4 , 2 1 . 
8 1 , C 1 , 2 7 , 3 4 
8 1 , 0 7 , 2 7 " 

I N P U T " S T A R T A D D R E S S " ; S A 
P R I N T S A ; " s " ; 
R EM I N P U T T H E E N T I R E 
R EM I N C L U D I N G COMMAS 
REM P R E S S B R E A K T O S T O P 
L I N E I N P U T A * 

I F L E N ( A $ ) < 2 5 T H E N P R I N T 
F O R 1 = 1 T O 8 
B * = L E F T * < A $ , 2 > : B = V A L ( " & H 
T = T + B 
P O K E S A , B : S A = S A + 1 
A * = R I G H T * ( M , L E N ( M ) ̶ 3 ) 
) N E X T 

L I N E A F T E R T H E 
A ND C H E C K S U M 

A D D R E S S 

T O O S H O R T " : G O T O 2 0 

+ B $ > 

H O I F T < > V A L ( " & H " + A I ) 
1 2 0 T = 0 : G O T O 2 0 

T H E N P R I N T " E R R O R ; S T O P 

, 5 4 , 0 9 , 3 0 , 2 C A 
, 4 F , A 7 , 6 0 , 3 4 2 
,26 , t i t , 
, 7 F , 5 4 , 1 5 , 2 3 D 
, 5 E , 8 6 , 0 1 , 2 A B 
, B 7 , 5 « , 2 2 , 2 3 4 
, 1 0 , 2 7 , F E , 2 E 1 
, F E , D ' . , 8 i , 3 E 6 
, 8 1 , 0 3 , 2 7 , 2 3 0 
, 8 1 , 0 5 , 1 0 , 1 7 6 
, 1 0 , 2 7 , F F , 2 F 5 
, F F , 0 6 , 8 1 , 2 5 1 

,25,86,01, 2^C 
, 6 4 , 3 ? , 7 C , 3 5 F 
, 5 4 . 2 2 . BD , 2 = B 
, 6 F , B D , 5 C , 3 b 4 
, 5 C , C ° , B D , 4 3 C 
, 5 9 , 8 6 , 0 1 , 3 3 D 

, 5 4 , 0 A , 7 F , 2 7 1 
, 7 F , 5 4 , 0 3 , 2 3 4 
, 1 S , 7 F , S 4 , 2 3 F 
, 6 C , C 2 , 8 1 , 3 5 C 
, 4 P , 2 6 , F B , 1 3 D 
, OE , 1 0 , 8 E , 2 7 B 
, 1 1 , B 7 , 5 4 , 2 2 6 
, 2 6 , 6 B , 1 0 , 1 Z C 
, 0 4 , 1 0 , B F , 3 7 A 
, V I , 2 6 , 0« , l b t 
, 5 4 , 0 5 , 1 0 , 2 B 7 
, 8 1 , 0 1 , 2 6 , 2 6 F 
, 1 C T RF , F54 , 24C. 
, 0 5 , 8 1 , 0 1 , 2 4 8 
, 5 4 , 0 1 , 8 E , 2 7 F 
, B 2 , E C , A I , 3 D 3 
, 1C , 8 3 , 0 0 , 2DC 
, S S , E D , 1 F , 3 9 B 
, E E , 8 8 , 2 1 , 4 1 8 
, 8 E , 1 . , Q C . 2 4 5 
, 9 6 , B D , 5 A , 3 " D 
, 9 C , 8 6 , 0 1 , 2 9 F 
. O F . E O . 1 0 . 2 B F 
, B B , 6 l , 2 D , 3 2 5 
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Fort Cybertron, Hie most well-protected stronghold in 
the galaxy. Obliterate the Spinners, Clones ond Cyber-
droids as you explore the 64 room complex in search of 
the Forf s riches. Avoid touching the walls with their 
sizzling high voltage charge and watch 
out for the relentless spook who glides 
through walls in hot pursuit. 
£ 6 . 9 5 . (ELECTRON and BBC MICRO 

0O GO'S 
D 0 Q Q O 

swoo?t 
'GHOULS AND FELDT 
IN THE FACTORY ARE 
ALSO IN THE SHOPS, 
AND THEY'RE 
\AVAILABLEa f ^ V 
f h Nowtr 

MICRO POWER LTD.. 
NORTH WOOD HOUSE, NORTH STREET. 
LEEDS LSI 2M TEL: ¦0532) 453800 
SELECTIVE 8RA1Y-HES OP BOO'S. CO-OP, 

MEN2IES. A< H. SMIIH, WOOL/VORTHS AND ALL 
GCLO DE'UXfK 

A U T H O R S ! W E P A Y 7 0 % R O Y A I T I F S I 



24040 : 53,54,47,48 4F,52,41,48,260 24496 : 

:-36ce . 20 A7.0I .30 . 80 . 20, 5A .2a, 22D 24066 : 20,2C,20,20,20,20,20,20,100 24504 : 

•;-3616 . Ffl. 39 .34 . 56. 10.EE .AO.2B.2C4 24064 : 57,52,49,54.54,43,4E.20,240 24512 • 

2362-1 I t c ft 1 .r.O.14, 30 .crt, ?(<. IO, IJEA 24072" : 42.3?,20,44.52,4S,57,20,20D 24020 = 

23632 83.00 .OO. 26. r 3.25.66.39, 2C0 24060 : 4ti, 4 1,32,53. 48,41 ,4C,4C,254 2452Q : 

23640 39 QE,5F.i,F, :0,£C,54,09,2C0 24C«8 : 2E,2C.53,4D,4F,47,20,20,1C4 24536 s 
23648 51) ,07 , $9, BE , 01 ,10 , 2D0 24096 - 43,4F,50,59 52,49,47,48,^63 2434 4 : 

DL ,OV ,L»U, »D ,<•/ , '// , Ow, 32D 24 IO4 • S/. . . 4fc,4S.?.O.S3.20,54 ,232 :'4r.K7 T 
236 kA 54. 05 ,10,27 ,00, ft", EE ,tiF , 226 24 i J 2 : 4F,20,55,53 45,20,4 I , 52 ,20F 24560 = 

23677 : 93 1 0,BE ,51, OB, F;D, 5D ,07, 2E1 2<120 : 45 , , 26, 2E , 20,20 ,20, 20 , 14F 24r,6H J 
23660 

* 
39. 06 ,34 , D3, 0 , / / , CX), 99, ? 16 24128 : 5fc , tic, 3E. 5E. 5E ,5E , ̂ E , 5C . 2F0 24576 : 

sr-ooo OC or, 73, i o, nc, 04, on, m>, ;v,c 74 1.-V, r.F, r.r, , sf . se , sf . sc, sc, 2FO 74SR4 ' 

23696 50 07,39,06,54,C2,10,27,1E0 24144 ; 5E, 5F", 5F , 3E. 5E ,5E , 5£ , bfc , iFO 24592 : 

23/04 00 8/,B6,S4,24,10,27,00,1EC 24 152 •. 3E,5C.3E,5E.5E,5E,20,20.274 24600 : 
23712 97 /F ,54t24,aE,:*-,99, 10,324 24160 : 20 , 43, 4C, 4t>. 41 ,32,2E,2E, 1E3 24608 : 
I3720 BE 01,11 ,BD,riD,07,37,Du,353 24 1AP • 2k,2t,^t,4A.55,flD,50,20, 7. At, it, : 
23/2B 54 17,27,6D,&6,54,24,10,23D 241/6 : 20,20,20,20 70,20,20,20,100 24624 : 

23736 27 00,93,/F,04,24,6=,5F,2SF 241G4 : 20,?(,?0,20 20,20.20,20,100 24632 : 
23241 99 10,8E,54 , '.A,CD, 5D ,07,2F6 24 192 : 20,58,20,20.20,20.2C,2C,154 24640 : 

237B2 Z-? ,27 ,S3.D^,S» ,2CD 74 TOO 7F , 7F . 7F, r%7 4-7.47. . '.a . ".OB 2464R : 

US/H-i . 24 10,2/,X>,6£", 'F ,54,21, ICO 24206 : 20,20,20,20.20,20,20,20,lOO 24656 : 
23768 QE. 5F ,99 ,10,1'L, ol ,«=,0O.374 24216 : 20,2C,20,20.20,20,20,20,lOO 24664 : 
23776 : 5D 07,39,3E,5F,AO,10,Dt,2FD 24224 : 20,5A,20,20.20,20,2E.2E,156 24672 : 
037CM S4 1 , OD , 5D , 67 , 3-7 , OC , Br , 2.\C 24232 : 2F .2F . 7F . 4".. 4H ,4f%, T4 ,*f>, 1 Dt. 246HO : 

23/92 . 6F 10,BE,54,09,31,A9,0?,2?6 24240 : 20,20,20,20.20,20,20,20,100 246D8 ; 

23DOO 00 A6 .00.10.27.00.22.A7.226 24240 : 20,2C,20,20.20,20,20,20.lOO 24696 : 

238'Jd A4.31.AO.EO.20.F 3.39.AO,41r 24256 : 20,45,4d,54.43,32,2E,2L,1FA 24704 s 
230 lu UO Cil .00.10.27,00,11 ,A7, lFO 24264' : TF.7F.7F .4 7 4F ,^,41-" . uOi 747 1 7 : 
23624 A4.31.A8.20. O.fti:,1D.FF,355 242/2 : 45,20,20¦20,20,20,20,20,123 24/20 : 

23832 ! 22 03. 7E , 50 ,07 , / t , fctf, 26 , 266 24230 : 20,20,20.20.20,20,20.86,166 24728 : 
:-38'10 : 39 39 ,0E ,51- ,E6, 10,E«E,54,367 24230 : 80,7E.5D,/C.66,CC,/Er5D,404 24/36 : 
23Cl-»0 09 lil>,SO ,07,39 ,oc ,sr ,rc,3«o 24796 : /t.,'. ici, , S 7 , , , t i , S&/AA : 
23656 - 10 Bt ,34 ,09 , BO, SB ,07, 39 , 2B5 24304 : 4E,59,20,4fi.45,59,?0,34,224 24752 S 
23Q64 06 01 .07,54 «24,3E,60,OA,2AE 24312 : 4F , 20,53,54. 4 1 ,52, -.4 ,20,21D 24/60 : 

23872 . 7E.5C.H7.06.01.0/.54,24.337 24320 : 47,41,4D,45,06,E5.57,rr,43B 24760 : 
2 • • ,OA ,7U , 5C , OD , Ct, ,Ol , 374 24320 : 22. D7. FF. C3. 87 .FF . 25. B / ,: f.n 24776 : 
231365 07 54 ,24 ,Bfc , oO, OA , 7fc , 51., 50 1 24 336 : FF,C7,86,00,8H,06,00,ft/,307 24784 : 

23896 ; cs B0.oI>,B2.B6,0a ,fc/,Fr ,401 24344 : 8C.6C.It,00.26,F9,3E,0F,2E6 24/92 : 

23904 ; 22.Dt.3D,BF.iO.Bt.04,00.26E 24332 : 82,BF,34,09.7F,54,15,7F,305 24300 : 
530 t A A QO.Sl .20, IO.27.Cl 24360 : 5-1,20.86,00.87.54. >0.'F,7n4 24308 : 

23920 . 81 .2E.2/.08.81 ,SF", 10,?/, 1F4 243«,8 : 34,21,7F,54,01,7F,54,.Z,22F 24316 : 
23928 . 01 6A,00,40,A7,M,CC.07,345 24376 : 7F , 54,23, 06.01 ,87 , -,4 ,24 , 2AC 24324 : 
23936 00 83,00,01,10,H3,CO,Ol,1:a 24334 : 07,54,25,7F,54,28,>r ,54,2FE 24332 : 
j:w<w r 7 . 1 O ,OC . OB . 20 , 2C, , D 3 . 2DC 24392 : VS , /h . r>4 , 7A , 7F ,n4 , 7R , "*F . "AX 24340 : 

23932 8E.3E.E9,1O.8F.05,63,Ao,301 244D0 : 54,2C,CC,06,68,FD,h4,2F,33A 24346 : 

23960 00 A7 ,A0 ,10 , OC ,05,79,2i>, 30 7 24406 : CC ,OA,05,Ft),34,31 ,36,01 ,2E4 24356 : 

23960 ; F 6 OD,00,06,01,00,27.F9,30A 24416 : 87,34,22 ,QE, 10 ,00, Zll" , 54 ,2Dh 24964 s 
. OC OO ,uC ,E>r , S'l .2/. , to , /.l , 3D3 24424 : 1C . 06.03.07.54 .1E . .19 , .;F . 74/. 2 4572 : 

2398a 39 39 ,36,81- ,SF , 04 , CO , A / , 2F0 24432 : F4 , F5, D4 , 20, AO ,98, V6 , ''D, 545 24880 : 
239S 2 . BO OC,06,00,26,F9,29,27,20A 24440 : At,30,30,30,30,3C,3C,00,1E0 24000 : 
24000 ; •U 20,54,20,54,20,41,20,1 OA 24446 : OC, 3F, F4 -F 3 ,D4 ,20, ilO , °B, 454 24096 : 

2-lOCB 1 1-3 ;<0,4P,20,20,rtF , 1F ,-.>'•, l/iO 244J6 i 9E . 94. W . AO, 30 .30. CC., r.f:. 470 24904 : 

24016 2E 2E,?F,2E,2E,2F. ,2E.2'>, l«2 244M i F3,00,00.02,08,FC,08,02,203 24V12 : 
i4 024 20 .20.20 .20.20 . T<, 100 24472 : OC,3C,E7,RB,E7,DB,oC,OO, 3TC 24920 : 

? 0 . ? 0 , 2 0 . 2 0 . 4 3 . 4 1 , 1 4 4 24430 : 3C,/F,FF.tc,24,3C,7C,56,329 24928 : 
>dO<li > • V> ,4C .4S.20 ,47 ,4Q .72B 24436 : 6F .56. 7E .66.66 .66.u6 . E7 .381) 24936 : 

£ 7 , 0 0 , 0 3 , C O , O F , F 0 , 0 F , F 0 3 A S 

0 5 , 5 0 , 4 - O , 5 0 , 4 : , 1 0 , 7 F , F D , 2 E / 

7 D . 7 D , 7 5 , 5 0 , 7 5 , 5 0 , 7 1 ) , 71). 3 9 8 

7D,7D,OD,7l , 0 ; , 0 1 , 2 A , 2 Q , 2 1 C 

2 0 , 2 8 , 2 8 , 2 8 , 2 8 , 2 0 , 2 0 , 2 0 . 1 4 0 

6 8 , 2 9 , 5 4 , I S , O O , 0 0 , 0 2 , 0 7 10.": 

0 7 , C 2 , 0 2 , 0 2 , 0 2 , 0 0 , F C , I F . 1 2 A 

sr , I 7 ,r«.0<l,26.26,2£,2A 12^ 
C C , C C , O C , O C , 3 C , 3 C , 0 0 , 0 0 . A H 

P C , I F , E F , 1 7 , 0 8 , O A , 2 6 , 2 6 . 1 C F 

1 6 , 1 A , ? A , O C , O C , 3 3 , 3 3 , C F . 1 A 7 

on , CO , 3C , DI< , CT . DO, G 7 , .JC. ̂ FC 
o o , c I , *»o, 0 5 , s c , o s . r>O, O O . F O 

5 0 , 0 5 , 5 0 , 1 5 , 5 * , 1 5 * 5 4 , 1 5 . 1 0 C 

5 4 , 1 5 , 5 4 , 1 5 , 5 4 , 1 5 , 3 4 , 3 5 , 1 E 4 

5 S , 0 0 , 0 0 , S S 1 S 6 , K D , F D , F D . 3 r ^ 

F D , F D , F N , 5 3 , 3 F , D F , D r , D r , 6 3 £ 
H F , C F , D = , 5 5 , 5 5 , 0 0 , O O . F F , 4 4 6 

C 3 , C 3 , C 3 , C 3 , C2 , C 3 , F F , F 0 , 6 8 1 

so. so. . Tin,« , v > . f c . sc.sso 
C 3 , 0 3 , 0 2 , 3 0 , U C , C O , F F , 3 C , 3 B D 

C 3 , C 3 , O J , O C , 0 2 , C 3 , 3 C , C C , 2 A C 

C C , O C | F 3 , O C , O C , O C , O C . 3 F , 3 0 3 

r . O , rr . , R ̂ , O-, , en, r t . , X R . "SF-. 3C 3 

C O , C O , F - , C Z , R ? , C 3 , 3 C , F F , 6 0 3 

03, or., x i , co, cc , co , co, 3C , 37 b 
C 3 , C 3 , 3 3 , C 3 , C 3 , C 3 , 3 C , 3 C , 4 8 O 

r..- , r z , R ^ , X F . oi „ O S , os, A S , 3 3 4 

9 9 , 9 9 , A 5 , 9 " ; 9 4 , V 9 . A 5 . 0 0 , 4 4 7 

6 5 , W , V Y , 9 ? , , 9 9 , 9 9 . 6 5 , 4 6 0 

C O , 6 5 , 9 9 , 9 ? , 9 9 , 9 9 , 9 9 9 9 , 3 F B 

S 9 , 6 3 , 0 0 , 6 * ? . , 9 5 . 6 9 . 5 9 , 3 5 3 

5 9 , 5 9 , A 3 , 0 0 , O C , 2 0 , 3 F . 2 0 , 2 3 6 

C O , 0 0 , 0 0 , 0 1 , 0 0 , 0 0 , 0 0 . 0 0 , 8 1 

CO ,OO ,OO ,o c i .o i ,oo , OO n n , i 
C O , 0 0 , 0 1 , 0 1 , 0 1 , 0 0 , 0 0 . 0 0 , 3 

C L , 0 0 , 0 0 , 0 0 , 0 0 , 0 1 , 0 1 . 0 1 . 4 

C O , 0 0 , O L , 0 0 , 0 1 , 0 1 | 0 0 . 0 2 , 5 

r o . 0 0 , 0 1 , 0 0 , 0 0 , 0 7 , 0 0 0 0 . 3 

Cl,01,00,00,01,01,01,00,5 
CL,01,00,00,01,00,01.02,6 
C O , 0 0 , 0 1 , 0 0 , 0 1 , 0 2 , 0 1 , 0 0 , 3 

C O . 0 0 , o n , 0 7 , 0 0 , 0 1 , 0 1 .<>1 . 5 

01,01 , O O , O C ,01,01 . 0 1 , 0 0 , 0 5 
10 , 2 7 , F 5 , E F , Q C , 0 6 , 0 0 . 1 0 , 2 B I ) 

2 3 , F 5 , E Q , 5 F , E 7 , 8 4 , 3 0 , H A . 4 0 2 

2 0 . 4F» . ? O , F F . 4 F . R F .AT> , 7 A 4 

CO , A / , 80-, D C , I E , 0 0 , 2 6 , F 9 , 2 F 0 

3 9 , 3 4 , 7 2 , O I , F F , 2 3 , D A . 0 0 , 3 0 9 

0 7 , F R , 2 3 , B E , 0 0 , 0 1 . 0 6 , F D , 3 K H 

0 7 . F " . 2 0 , 8 1 . 1 6 . 7 F . F F . 7 0 . 4 I 7 

EO , 11 , 3 0 , 0 1 , B C , 5 4 . 2 6 , 2 5 , 2 2 A 

E N , B5>, FF , , 8 4 , F 7 , B 7 , F F , 5 F 6 

2 3 , 3 - > , 8 ? , ! F , 1 2 , 3 1 3 F , 2 6 , 1 D 1 

F C . 3 ? . F F . F F . F F . R R . F F , F F . 7 7 F 

ENFIELD HOUSE 
SWARDESTON 
NORWICH 
NORFOLK 

r he t oupctl K Wll I ' pCV.;'Y U" ' !•! '.V C 
1 i Cvt Is ! '^n £tcf. vi C i :'i * \i. 
r-. -.k: ivstei ! '.h. y f-.iv.. i-:«r. 
disslaw.ton sk CO :§>rI-»t£r. 
i .1 . !"* •• •: •:.!, v i i i ' • '•'• 4t.e 
SKfxrx; - . .".a. • i i!.o: • . > :>•. 
.shrrI -c i:\--.r: a. I 1/ Hrl'i-v.i .-r 1:1:1. 

f 9 95 

Uf a,-i tc, 1 t c S y t i w l & i a n ih 
'̶<.? .3% r<w. i . Cirv.c icrn¦il«;c 
- high ••'«>!"« m live 1 s »grn red, 
'•c <k -Ktsvf.tc-., r>:ci'fkd ifid 

. juino, =11 wit:• wt • aihtf»2 a 
-.IV > -='.V." V." - .1 •_ ,:RIRI 

rUris frcv.-cs:;, «ttvaud in t5w 
i 1 i -i i ya rn i : ; . - . lv< 11 : I 

ttoiak&i 

€ 1 4 . 9 3 
lilfiEAR NTTTîSK 'fiff«tiYSS- ^rat 'Wr.i i f l is 'i UKplctc rci wrks. incFudihg 
sur-i .:arc- cntc*/:c.. 7nv efmite • pcfor-rs £i?.he- tir>: :<: fr<^ikiicy 
deffsin analyses, ' prcsintitg oatpa: da-a.-in':any-of a- c'»ice of tows, 
V.otVi a^phkai and *Ti».v.r». r .M'::f •:>: cc.» -.hi r-r<se•.•/.*. >:' « ii.-.m •.: 
arc. :f cciiir.eeted. can srekiate Jctai lcc grach5c.al di.splays :•>• u: .nt uu 
!•. n-ays aj.:::. ' v ¦> ¦x v. flarc-iiv '>: i s - ^h highly - < n p I -
tng 1 itsituc11i\Tv jx'ov.ico lun&tous:$xanpU« using .rannstors,. . .L.s, 
twdpass filters, -p -rps, uc, . . . An ir.vil'ii^k *->:i¦ 'fir both 

4 8 K SPECTRUM 

SKC 
MINI FLOPPY DISK 

PERFECTION ASSURED 
FLOPPY DISKS IVtET ANSI, DIN, ECMA, IBM, JIS A^D 
SHLGART SPECIFICATIONS. EVERY DISK IS CERTIFIED 
AND GUARANTEED TO RE 1 0 0% ERROR FREH. 
b ' A " D SKETTES Cert i f ied foi Single OR Double Ders i ty 
media with hub ring. PRICES F.XC VAT PRICE PER 

QUAN II Y DISC 
48 tpi 1 -1A 1040 R0-80 inn 
Suitable for MD-S/S 48 tp i 1.51 1 17 1.12 1.05 
40 track MD-D S/S 48 tpi 1.70 1 23 1.17 1.10 
96 tpi MD2-D D/S 48 tpi 2.00 1 44 1.37 1.29 
suitable for MD1DC S/S 96 rpi 1.86 1 41 1.35 1.28 
80 track MD2 DD D/S 96 tpi 2.33 1 76 1.68 1.60 

VIDEO T A P E S 

VHS 
Beta 

Compute-
Cassettes 

Carriacti C/iy.-i. 
Please send £2 
for box of ten ̶ 
uny quantity 
above 10 allow 
£5 for next day 
delivery. 

playing t>mo per TOO 
1C minutes £23.00 
15 minutes £24.00 
2C minutes C25.00 

Pricc per 
Box of W 

E-180 £35 0 0 
L - 7 E 0 £ 3 8 . 0 0 

cat. 
C'O 
C ' 5 
C20 

High quality low rx»ise cassette tapes. Short play, baderless 
construction for use with computer cassctte systems, tach 
tape in individual plastic library case with index card. 
HOW TO ORDER For dis<s allow 50p per box o : t e i for 
p&p. First class mail or small packets ̶ next cay delivery 
for heavier ones. For cassettes allow £5 carriage costs (min 
oider is 100) for next day delivery. Post/carriage costs 
include VA . 

P.V. TUBES 
D e p t . C , 1 0 4 A b b e y S t r e e t , 
Accrington, Lanes BB5 1EE 

f eex : 635532 Griffin G for PV 
Telephone: (0254I 36521 (02b4) 32311 

PLEASE ACD 15% VAT TO ALL PRICES 
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'us//?:'*** 

First, a question. 
Who do ycu think are the 

world's most avid consumers of 
microcomputer s? 

The ingenious Japanese? 
The fashionable 7rench? 
The acquisitive Americans? 

Believe it or not it's we 
British who own more micros 
per person than any other nation 
on earth. 

Yet, despite its amazing 
impact, the microcomputer has 
only iust begun to scratch at the 
surface of cur lives. Without 
doubt, the best is yet to come 

Use and Abuse. 
In several recent surveys, 

some astonishing facts about 
micro use and abuse were 
revealed. 

It was discovered tha; the 
mLcro is hopelessly under-
utilised. If you're already a micro 
owner, your own experience may 
well confirm this unhappy state 
of affairs. 
Brainpower. A source 

of knowledge. 
For thousands of years, 

the key to self improvement has 
been in the hands of the written 
word. Now, thanks to 
the Brainpower rango, it's very 
much in the hands of the micro. 

As the Brainpower 
range demonstrates, this does not 
require pricr knowledge of micros, or 
how they work. 

The Brainpower concept has 
been devised as integrated applications 
and educational software. And its aim 

' WHEN WILL HE STOP 
USING ME LIKE A TOY AN! 
START USING M E LIKE 

\ CO MP! 

lacli Biampowei title provides^ unique three part.package: at: applications 
prograrr; u leartmx program ax; «n illustrated manual arri ir.tereccive 
IUIU. IKJ - X:iley:alt;I_ aujiicaliuiit; a.UL wiuuaLk:u;il sofuvaiu. 

Now you and \ 
bring out the be 

is to stretch both your mine and your 
imagination 

It offers a unique way to realise 
your own full potential and that cf your 
micro. In a way you could never hope to 
achieve from the printed word alone. 

In this respect, the Brainpower 
range stands on its own. 

A u n i q u e concep t . 
All the Brainpower titles share 

one thing in common, apart from their 
stimulating subject matter, that makes 
them unique. 

You will find each title comprises 
three distinctive elements: A teaching 
program that helps you to get to grips 



S1KS0W HE'S (JOT A ^ s 
BRAIN IN TliFRE. IF OM1Y 
I €01 LD DISCOVER THE 
. B E S T WAY OF I SIVG . 
^ IT. V 

ifiii"*10' 

(linn'' 

Tick your choice 

.SCI-'" RUM 
18 K 

BfiC R B3CB 
DISK 

40'80 1'racc 

COMMODORE 
34 
Tjpu 

COMMOCOiH'. 
64 
Dj&f 

Tick your choice £14. 05 £19 OB £24.95 £13 9-r £24 

Decision Maker M'A M/A 
Numbers at Work N.'A N/A 

Star Watcher M/A N/A N/A N/A 
Entrepreneur N/A N.'A 

Project Planner N/A 

forecaster M/A 
Please add £1.50 tci postage and packing 
* 1 enclose a cheque or posts: older, crossed and made payable to Triptych 

Publishing Ltd for £ 
* Please dehit ir.y Access' 

Barclavcaid. number 

N A M E 

POSTCODE 

TELEPHONE SIGNATURE. 

Hendto Tnt'tych Pubhsiinq ^td. (TBL Scot: Service Ltd) -'RKEPOST, 
CAMBERLEY. SURFEY GUIS 3BR All goods fully tssted arri returnable if in any 
way defective. Allow ?.F days for delivery "De-ote as applicable. 

BRAINPOWER 

rour micro can 
ist in each othe£ 

FORECASTER 

Forecas;©i takes the guesswork out of forecasting, t y 
accepting thai to morrow's events will be best 
predicted cn tne basis cf today's fac;s. Arnec with 
Forecasrer, sales rargets ar.d growth trends, even 

sporting events and election results can be 
accurately and very quickly predicted. 

Invariable to you in both your private and 
business life. 

with the subject at your own pace. An 
applications program to put what you 
learn into action. And finally, with each 
package, you get an expertly written 
book anc. interactive tutorial. 

ENTREPRENEUR 

Entrepreneur teaches you all the steps required to plan ar.d star: 
you own Ruthless. ! l w i l l foiecasl you. fust 15 inuiillus' .uasil flows, 
generate you: Profit and Loss Account and Balance Sheet. Help 
you in discussions with your bank manager and partners. Explain 
rhe notions o:' assets, 1.abilities, overheads, working capital oash 
flow ar.d break even point. 

invaluable tc anyone who is planning a business venture. 

STAR WATCHER 

The 3eciets of t h e h e a v e n s arc yours . Isolate all the 
constellations as well as main stars for easy 
identification. hjven turn stars and constellaticns on 
and off at will. Screen by screen, you will see exactly 
how the 1,500 brightest stars move through time and 
spare And nil from any point, on IheRart.h'^ surface at 
any time of the year. 

Stai Watcher is without doubt the definitive home 
ubsti VH.U1V. 

DECISION MAKER 

Should you buy a new 
house? Change jebs? 
Have children? Start your 
own business? Sich 
decisions should not be 
taken lightly. Arrr.ed 
with Decision Maker, you 
can be cuits sure of 
examining every avenue, 
and arriving a; a rational, 
.structured answer. 

II you value the way 
you run vonr life, you 
need Decision Make:. 

NUMBERS AT WORK 

Tackle all tne number piob.ems you're likely to fane in 
daily and business life. 7rom straightforward 
multiplication and dvision of fractions, through 
decimals, percentages, ratios, mark-ups and margins 
tc compound interest, depreciation, VAT and PAYE. 

N u m b e r s a t Work g ives you a dis t inct edge, s ince 
you will be ab e to both understand and manipulate 
numbers at will. 

PROJECT PLANNER 

Project Planner teaches you how to divide oven 
the nose complex project down into meaningful 
components. Learn how to derermme the length 
and importance of e v e r y single task, and those 
elements critical to trie iulfJmentof your plan. Even 
anticipate problems you hadn't envisaged. 

You have the measure ol any situation because 
you havo the tallest possible grasp of all the factors 
which affect, it 
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EFT I F T 
L I V E S 
DROP 

»SKY DPCJF" 
"*»*-**bKY DROP-
"***»*SKY DROP 
OOO: NEXT 

KEY FOR ufcTT— 
KEY FOR RICH»= 
KEY FOr< THPUSl 



Program 1. Music. 

10 FQRT-0TO2 :FORX=0TO255 
20 RERDR : I F f l = - I THEN40 
30 P0KE36S64+T#256+X , fl NEXTX 
40 NEXTT 
30 DRTR169 , 14b , 1 4 1 , 2 1 , 3 , 1 6? , 0 , 1 4 1 , 2 0 , 3 , 3 6 , - 1 
60 D R T H 1 6 9 , 2 3 4 , 1 4 1 , 2 1 , 3 , 1 6 9 , 4 3 , 1 4 1 , 2 0 . 3 , 5 6 , - 1 
70 D R T R 1 7 2 , 0 , 1 4 7 , 1 9 2 , 1 7 , 2 4 0 , 3 7 , 2 0 6 , 1 , 1 4 7 , 1 7 3 , 1 , 1 4 7 
80 D R T R 0 , 1 4 1 , 4 , 2 1 2 , 1 6 9 , 1 0 , 1 4 1 , 5 , 2 1 2 , 1 6 9 - 0 , 1 4 1 , 6 , 2 1 
90 D R T f l l 8 3 , 0 , 1 4 8 , 1 4 1 , 1 , 2 1 2 , 1 8 5 , 0 , 3 4 9 , 1 4 L , 0 , 2 1 2 , 1 8 5 
100 D f l T R 1 6 9 , 0 , 1 4 1 , 0 , 1 4 7 , 1 4 1 , 4 , 2 1 2 , 2 4 , 1 4 4 , 2 4 2 , - 1 
110 P 0 KE 3 7 6 3 2 , 0 : P 0 KE 3 7 6 3 3 , 0 
120 FORT:=0TO202 : RERDHF • LF , D 
130 P0KE37888+T , HF : POKE331444-T, LF : PDKE35400+T , D 
140 NEXT : POKE3 7 3 5 0 , T * 1 
142 DRTR23 , 4 9 , 8 
143 D R T R 3 1 , 1 6 3 , 8 , 3 3 , 1 3 5 , 8 , 4 2 , 6 2 , 8 , 2 8 , 4 9 , 3 
144 D R T R 3 1 , 1 6 3 , 3 , 3 3 , 1 3 3 , 8 , 4 2 , 6 2 , 8 , 2 8 , 4 9 , 8 
143 P R T R 3 1 , 1 6 3 , 8 , 3 3 , 1 3 5 , 8 , 4 2 , 6 2 , 8 , 2 8 , 4 9 , R 
146 D R T R 3 1 , 1 6 5 , 8 , 3 3 , 1 3 3 , 8 , 4 2 , 6 2 , 8 , 2 8 , 4 9 , 8 
147 D R T R 3 1 , 1 6 3 , 8 , 3 3 , 1 3 9 , 8 , 4 2 , 6 2 , 8 , 2 8 , 4 9 , 8 
148 D R T R 3 1 , 1 F 3 , 8 , 3 3 , 1 3 3 , 8 , 4 2 , 6 2 , 8 , 2 8 , 4 9 , 8 
149 DRTRSl , 1 6 5 , 8 , 3 3 , 135.. 8 , 4 2 , 6 2 , 8 , 2 8 , 4 9 , 14 
130 D R T R 2 1 , 3 1 , 1 4 , 2 1 , 3 1 - 1 4 , 2 2 , 9 6 , 1 4 , 2 2 , 9 6 , 1 4 
160 D R T R 2 1 , 3 1 , 1 4 , 2 1 , 3 1 . 1 4 , 2 2 , 9 6 , 1 4 , 2 2 , 9 6 , 1 4 
170 D R T R 2 1 , 3 1 , 1 4 , 2 1 , 3 1 / 1 4 , 2 2 , 9 6 , 1 4 , 2 2 , 9 6 , 1 4 
180 DRTR21 , 31 , 1 4 , 2 1 , 3 1 , 1 4 , 2 8 , 4 9 , 1 4 / 2 8 , 4 9 , 14 
190 D R T R 2 6 , 1 3 6 , 3 0 , 3 7 , 1 6 2 , 1 4 , 3 7 , 1 6 2 , 3 0 , 3 7 , 1 6 2 , 1 4 
200 P R T R 3 3 , 1 3 5 , 6 0 , 2 1 , 3 1 , 1 4 , 2 1 , 3 1 , 1 4 , 2 2 , 9 6 , 14 
2 1 0 D R T R 2 2 , 9 6 , 1 4 , 2 1 , 3 1 , 1 4 , 2 1 , 3 1 , 1 4 , 2 2 , 9 6 , 1 4 
2 2 0 D R T R 2 2 , 9 6 , 1 4 , 2 1 , 3 1 , 1 4 , 2 1 , 3 1 , 1 4 , 2 2 , 9 6 , 1 4 
2 3 0 D R T R 2 2 , 9 6 , 1 4 , 2 1 , 3 1 , 1 4 , 2 1 , 3 1 , 1 4 , 2 8 . 4 9 , 1 4 
2 4 0 T l f l T f l 23 , 43 , 1 4 , 2 6 , 136 , 3 0 , 4 4 , 1 9 3 , 1 4 , 4 4 , 1 9 3 , 3 0 
2 3 0 D R T R 4 4 , 1 9 3 , 1 4 , 4 2 , 6 2 , 6 0 , 2 1 , 3 1 , 1 4 , 3 7 , 1 6 2 , 1 4 
2 6 0 D R T R 3 7 , 1 6 2 , 3 0 , 3 3 , 1 3 3 , 7 , 3 3 , 1 3 3 , 4 3 , 3 3 . 1 3 5 , 1 5 
2 7 0 D R T R 3 1 , 1 6 3 , 1 4 , 3 1 , 1 6 5 , 3 0 , 3 3 , 1 3 5 , 7 , 3 1 , 1 6 5 , 7 
2 8 0 D R T R 2 8 , 4 5 , 3 0 , 3 7 , 1 6 2 , 1 4 , 3 7 , 1 6 2 , 3 0 , 3 3 ' 1 3 5 , 1 4 
2 9 0 B R T R 3 3 1 3 3 , 3 0 , 33> 133 , 1 4 , 3 1 , 165 , 1 4 , 3 1 , 1 6 5 , 3 0 
3 0 0 D R T R 3 3 , 1 3 5 , 7 , 3 1 , 1 6 3 , 7 , 2 8 , 4 9 , 4 3 , 2 8 . 4 9 , 1 4 
3 1 0 D R T R 2 5 , 4 5 , 1 4 , 3 1 , 1 6 3 , 1 4 , 3 1 , 1 6 5 , 1 4 , 2 8 , 4 9 , 1 4 
3 2 0 D R T R 2 3 , 4 S , 1 4 , 3 1 , 1 6 5 , 1 4 , 3 1 , 1 6 5 , 1 4 , 2 8 , 4 9 , 1 4 
3 3 0 DRTR23 , 49 , 1 4 , 3 1 , 165 , 14 , 31 . »163 , 14 , 2 8 , 4 9 , 1 4 
3 4 0 P R T R 2 3 , 4 9 , 1 4 , 3 3 , 1 3 5 , 1 4 , 3 3 , 1 3 3 , 1 4 , 3 1 , 1 5 3 , 3 0 
3 3 0 D R T R 2 1 , 3 1 , 1 4 , 2 2 , 9 6 . 1 4 , 1 8 , 2 0 9 , 1 4 , 2 1 , 3 1 , 14 
360 U R T f l l b , 1 2 3 , 1 4 , 1 8 ; 2 0 9 , 1 4 , 1 5 , 2 1 0 , 1 4 . 2 1 , 3 1 , 1 4 
3 7 0 D R T R 2 2 , 9 6 , 1 4 , 1 8 , 2 0 9 , 1 4 , 2 1 , 3 1 , 1 4 , 1 6 , 1 9 5 , 1 4 
3 8 0 D R T R 1 3 , 2 0 9 , 1 4 , 1 5 , 2 1 0 , 1 4 , 1 6 , 1 9 3 , 4 3 , 2 8 , 4 9 , 1 4 
3 9 0 D R T R 3 1 , 1 6 3 , 1 4 , 3 3 , 1 3 3 , 1 4 , 2 8 , 4 9 , 1 4 , 3 1 , 1 6 3 , 14 
4 0 0 I l f l T R ^ , 1 3 5 , 3 0 , 3 3 , 135 , 1 4 , 2 8 , 4 9 , 1 4 , 3 1 , 163 , 14 
4 1 0 D R T R 3 3 , 1 3 5 , 3 0 , 3 1 . 1 6 5 , 1 4 , 2 8 , 4 9 , 1 4 , 3 3 , 1 3 5 , 1 4 
4 2 0 D R T R 3 3 , 1 3 5 , 3 0 , 2 8 , 4 9 , 3 , 2 8 , 4 9 , 7 0 
430 D R T R 2 8 , 4 5 , 1 4 , 3 1 , 1 6 3 , 1 4 , 3 3 , 1 3 5 , 1 4 , 2 8 , 4 9 , 1 4 
4 4 0 D R T R 3 1 , 1 6 3 , 1 4 , 3 3 , 1 3 5 , 4 5 , 3 3 , 1 3 5 , 1 4 . 2 8 , 4 9 , 1 4 
4 5 0 D R T R 3 1 , 1 6 3 , 1 4 , 3 3 , 1 3 3 , 4 3 , 3 1 , 1 6 3 , 1 4 , 2 8 , 4 9 , 1 4 
4 6 0 D R T R 3 3 , 1 3 5 , 1 2 , 3 3 , 1 3 5 , 2 8 , 2 8 , 4 9 , 6 0 , 2 8 , 4 9 , 1 4 
4 7 0 D R T R 4 4 , 1 5 3 , 4 3 , 5 0 , 6 0 , 7 , 4 4 , 1 9 3 , 7 , 3 7 . 1 6 2 , 1 4 
4 8 0 D R T R 4 2 , 6 2 , 6 0 , 4 4 , 1 9 3 , 1 4 , 4 2 , 6 2 , 1 4 , 4 4 , 1 9 3 , 1 4 
4 9 0 D R T R 4 2 , 6 2 , 1 4 , 2 8 , 4 9 . 1 4 , 3 7 , 1 6 2 , 4 5 , 3 3 , 1 3 3 , 2 8 
5 0 0 D R T R 3 1 , 1 6 5 , 2 8 , 2 8 , 4 9 , 1 4 , 3 1 , 1 6 5 , 1 4 , 3 3 , 1 3 5 , 1 4 
5 1 0 14 , 33x -K?5 , 45 , 3 1 , 1 6 5 , 1 4 
3 2 0 D R T R 2 3 , 4 y , 1 4 , 3 3 , 1 3 5 , 1 0 , 3 3 , 1 3 3 , 2 8 , 2 8 , 4 9 , 6 0 
5 3 0 D R T R 4 2 , 6 2 , 1 2 , 4 2 , 6 2 , 1 2 , 4 2 , 6 2 , 1 2 , 4 2 , 6 2 , 1 2 
3 4 0 D R T R 2 1 , 3 1 , 7 , 2 3 , 4 9 , 7 , 8 3 , 133 , 7 , 4 2 , 6 2 , 7 
5 3 0 D R T R 3 9 , 2 2 3 , 1 2 , 3 9 , 2 2 3 . 1 2 , 3 9 , 2 2 3 , 1 2 , 3 9 , 2 2 3 , 1 2 
5 6 0 D R T R 3 9 . 7 2 3 , 1 2 , 3 9 , 2 2 3 . 1 2 , 2 2 , 9 6 , 7 , 2 8 , 4 ? , 7 
570 D R T R 3 3 , 1 3 5 , 7 , 4 2 , 6 2 , 3 5 , 3 1 , 1 6 3 , 1 4 , 2 8 , 4 9 , 1 4 
580 D R T R 3 3 , 1 3 5 , 1 0 , 3 3 . 1 3 5 , 3 5 , 2 8 , 4 9 , 4 3 
1000 PQK.E5429S,15 : 3VS36864 

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

BULLION FOR THE C3M-64 is split into two 
parts: psrt one is loaded first tnd run. This 
part, called Music, uses the. system interrupt to 
play rhe background music for the game. It is 
initiated by the command 

SYS3B t t b4 
and is stopped by the command 

SYS36864 + 256 
For this particular game 1 have stored the 

music data in locations 9000 (hex) onwards. 
There is, however, no reason why anybody 
with machine-code knowledge could not use 
this program to make music for their own 
games, and re-locate the cata to wherever they 
wish. 
I n the listing for music, lines 1C to 40 are 

the loader, line 50 is tne machine-code data to 
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BUL L ON Robert Dunk has 
hoarded this program 
long enough. Now 
you can all go for 
gold on the CBM-64. 

Program 2. The main program. 
0 O39-:B200?J 1 F3RT=lTOt0 3C<T>f>e sH« T>-'s*t4 TOC-D BifcS »•*«' "£H S lrt-i.4290 Ht=M28?:LO-542K-Of-49i;2 9 RtNT Tl- W£i32S0,11 '0KE3328l.il LV-3 
L© !CPTEK<OI.'"0:«5T"SMPO?T-7ISTOTJ,? re«W ro^I-N IEN 29 nRT«.8.14,2C.26,3;; 30 sO<E231, 1SK-I »G<E825.0 Cfi=e^0-'.' 40 ,'-33248 *CKE\*2I -3 PCKE20*0.1C HO*E204: 14 50 *CKE2042,14 FOXEV'4. 3? PQrEYt?,22C 
CN T V P V . 7 N . P C V E V * I . S2 R-.VCV.A M P C C S . - P N R P ^ ' O I T ' : 
63 !FrEEK'GT)»li£3TM;^10 
70 rORT»0TO«:R6f DR;fOKE6'5"+T H-Nt.yi FtWTsDTUS. RERHR̂  PCKE7??+T,̂  M£X7 80 L'RTF«2,8<.. lCtf, 132, J36. 180 234,220.30, fi. 12*, 172.2ZC 12.76 30 sfM»Ts760TO?«-PCK=T.0:f«X- MWE767. 1 P3KE33247 ?: PCKE32246 •• 3; T«9 
5-? ;OKT.yt064 PCKE833+T-3 F̂ E896+T C NEXT:T«S lOiJ KEH3R: IFfl»-¦T*EM41 iib poici-ssc-̂ • R:T«T»i ooroiw 
12e PR710, 1?2,2'•1,192-23• 1,224 .$0.3,111.176,3.63.224.0.127.243, n 157,24 130 URTin. M7. . . r-fl v ?<K . PI. iJn.wa.i' .<3.77A.H. -.r ID7.P. .n. ii i 340 CflT̂ :7S 1,139/23,1.192,2?,-1 141 T-9 PC««S2tJ.ei 
'.42 ftKRDR' lFfl=-!T>CN!30 143 P0Ki832-T,R r=T*l' GOTO'47 144 DftT=»0.127,224.0,233,.1,235 • 24«, 1,249,248. 1.240.245,1.224,123• 0,724.112 
143 EHT38,! 92,48. I, J28 • 24 • 1,2»> 240.1.249> 248,1 -253,2<8. 1,233.248,1,235.24* 146 3RTm ,253.248,-1 1=0 IPPEEK v 132) <> 163T̂ Tj05U8r̂ « 
132 COEJB1080 
133 R̂PEEK<53278) PO<E37£32, J:PO!E37633,0 SW"J606»:PQKE34;36, 13 160 ) T0?eet> NEXT PRINT «»»IL1 VIS: -»*LVt:1BC23.'>"nECREJN«-SK 
163 pgi'-rr'auMuiuiJWia:«ia>,Mcngai!BacCTW"Re< 10.'~ini-sa.pt: -wsc<.i>. 
170 POKE 19t<0:S»S49132 173 £K'.t'EEK:332r3>R,<Di:>7HENJ?3 176 It->1EKC63."'«1TH&€330 153 KE.1 KJLUEP 157 PQKS34256.0 SVS35864»,234 ISS OOSJB1380 

X»P£EK<V»21: PO>SV»2l,0 I93 PO»£V+ 1». 3: K3KEV, 30 -KOKEiM 1. 62: POKEV+2,220: PtKEV+3,228 
.IO* L'/=I.V-I I I - L W I R ^ R C S O V 

2ie POMEV+21 , X' fCBT̂7£0TO766' POKET.0 NEXT: GOTO 133 345 J-EH »«»»» SCREEN CILLFD £t»tNMl** 
33? POKEr42?6.0 5VS26854+236-Fr!RT=tTO130e »€XT PO<EV*21,0 332 PR;NT"niJUiiuacBBxa«»»w«»»ect'EEH,s>f COu.ECTEcr-i WT«ru20W 33: rffSMT"mBip»iip«»»B»p»«i' 'Wwj ur • • huKi »i luaww Htxi 
3Se POKEV*-]h,0 PCKES • 30=POkEVH ,62 PWev-̂ . 233 PCX£V*3,22? 376 POKP/+4.30 FWe\»3,228 SSI-SPO ['SK-IRHER-nrjarx>*R POKES20,! 3=€ IfSR*3THENHq»rO«4 PCKfieaj, 1 382 ifS«?»4THEHPCK£8J0.2 
393 PQKEV+21. I ;FCRT -7607XV66 • POKE , V bEXT 
40? 00TQ1S2 
302 PKlNr-'jUW»Mn.CHD W ThE MflCHJHE COIE.' 
I N J - O I U R - ' O N N P F F W ' • 1 1 THBK W • ! I " 305 FOR*"0TQ2;X=0 RQIDR-1 TMEr330 32P P0«E49132*T»236̂ X,H:X»X*1 CCT0319 33« S£XT7 O3TO380 riSS RFtt r.rr»» iusvit nrii/E drtr («><• 340 llfir»U63. J37 20) .12,240, 24,201 20 2GS,3. 76,33.192.70! ,4 .20R, 3.76 -80, 1?2 201 33E rRTO3,2?3,3 75, ICS. l?2,76. 0-193 339 REn *H1» VBLICfTE t̂ A'E LEFJ 
36? Bfliw 140.0, 1*3. 1,206-217.167.2,2411. 3, JflO, 192,8. 2WJ.246 76,0,192, 163, 1, 173 ••K lIH-R2-.1.76,n, 19? 37S REM H««»Kt VHLtDPTE >-0VF RIGHT 
388 W1fil60.«i, 1"3, 1 -208.217.167.2,248. 3,200. l?2,8. 2P8-246 76,0,195,169,2.1?3 39t IWTO231. 76.8.193 33!- »»»>>.f VHLIDfltE ravE UP »M»» 

D.RTfl 160,0. l73,O.2flR.?17.iRB.».V4B.B.;«0, !=>2,6-20S-246 7 1M 61V 3RTH23I. 76,8. 19? 61S PEP Jtn*Kf \flLrCWTR PCvE DOWN •»*•«* 62E cvnflj60.0,1 '3.0.208.?) 7.188̂ 2,249, «>200- l?3,6- 2?<?-Z46 76.1.193.- 269,4,133 
«« IIR1P23S. 76.8 • 193» - i 635 PEf »K«IK ChtCK SPRITE HCVEMEWI 64C ?RTP163. 231.201-1,240.40,201.2,2*9. 71,201,3,3*0.16 Kir no\E news w»»*r»«»» 
635 H«TIB 173. 1,288. 2:.il 228.241?, «. 738 . . . 22?, 23?, 1, 2U3 • 76 - 0. ?4 635 »*«(»« MO\f UF WWHHW 
66f DRTRJ73,1,38.201,62<240/6,2K, 1 205,206-1,2EB. 76.0. ! 94 

(continued on next page) 

poini ihe system interrupt to the music 
program itself. L ine 60 is the data to poi i t the 
inrcrnipt hack to its or ginal place. Lines 70-
100 are rhe data for the actual music program 
itself. Ir. line 110 the 

POKE 37632,0 
is to set the count of the number of notes in 
the m u s i c to zero, the 

FOKE 37633,0 
sets the lengtl i o f the present note to zero. 
Lines 120-140 read the music data and store 

it so that the machine-code routine can read it 
as needed Then the loap :n line 120 is f rom 
zero to the number of notes in the music to be 
played ̶ minus 1. 
l ines 142 to 580 are the music data itself. 

They are in ihe form of high frequency, low 
frecuenoy and duration o f :he note itself. The 
most notes that can be played is 255, which 
should give any budding Mozart enough 

scope to write hie own music. 
Finally line !003 turns the sonnc to fu l l and 

calls the routine. The music can also be 
stopped by Run/Step and Restore. 
The main beauty of this program, though, is 

that the music plays and repeats regardless of 
whatever else the computer.is asked to do! 
The main game Bul l ion is wri t ten nearly all 

in machine code. Th i s is because sprites are 
used and using sprites in 3asic is painful ly 
s'.ow. Tne only times the game exits macliinc-
code is when cither your man is caught or a 
screen is filled. Basic is then used to update 
the lives, screcn, etc. Al l instructions for the 
program ars included ar.d I have left enough 
Rems in the listing for anybody who wishza to 
break down the machine code to do so. 
The idea is that you have been given a 

treasure map; you must collect all the gold 
bars. To do this you must surround them with 
yaur footsteps; when this is done they wi l l f i l l 
in to show that they have been collected. 
When they have all been collected the next 

screenful is displayed. 
At the start of the game you are given three 

lives, and on the first screen enly one pirate is 
chasing you. The pintes are the skull and 
crossboncs, you are the treasure chest. On the 
accond xcrcun there is still on'.v one piretc but 
he moves twice as fast. On the th i rd screen 
there are two pirates, one travels at half speed 
and the other at ful l speed. On the fourth and 
successive screens there are sti l l only two 
pirates but there speeds are swopped. An 
extra life is given i f the fifth screen is 
cleared. 
When all your lives have been lost :he 

computer asks for your name. Ycur score ̶ i f 
it ;S big enough ̶ is then entered in an all-
time best score routine. This routine keeps 
track of the 10 best scores for game. 
I f typing this epic is too much, I can supply 

it on tape for £3 including post and packing. 
Please acr.d your enquiries in wri t ing to Rotc i l 
Dunk, 171 Corneville Road, Bucknall, Stoke-
on-Trent ST2 9ET. 
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Locations and their uses. 
251 This holds the direction of 

y o u r m a n . 1 = I e f t 
2 = right: 3 = up: 4 =down . 

nunbe r one's direction. 

252-253 These hold the X and V 
p o s i t i o n u sed in the 
Kernal Print Routine tc 
print the man's footsteps. 

255 T h i s h o l d s m o n s t e r 

164 T h i s h ") I (1 s m i n s t e r 
number t w o s direction. 

711-716 These locations are used 
t o s t o r s t he v e n i c a i 
posi t ions o ; the grid for 
use i i the check block 
routines. 

679-586 T h e s e s t o r e t h e Y 
posi t ions of the grid for 
use in comparisons for 
sprite movement 

700 706 T h c o c h o l d t i e X 
posit ions. 

620 This locat ion is used to 
call the "Pirates ' acain. 

(continued from previous page) 
co:1 hti'i »*•«.*»».» nuvt "l********* 

r*TRr3 e,205.2PJ..?9 208.-?, 173 J 6,295-41 1,2*0-15,55.206,9,293 A?-. WTf¦a>'6,e,2Cie zes,:-'-'/? i? «89 j4j.3,5.298 o 1*4 -39 FEf* MOVE v-tr-H" ********.1** 
it«im/3,e,2ei8.2Ci, 12.288,7,i?3 3*.205 43 1 2-??- 25 24.23?,9,23? 

5? 3 n=Tfli?s e, 20s-208. 700 IPTR173. 15,2?8,73,1. t4:, 36.2*8-24 • 75-0. JC-4.-1 8? «»*.• FINI .-• r.'J-0«!!Wli ****f¥ 
'"0 nRtfll73,e>28£/l€«,0.;6,273,3.144.i3.7PP.7Vl.?t«.ir>.A. 1*7,7.1113 7-74 144 3 
720 ERTHI32,24 155.3M 65-132,232 
72? R£̂1 »M* - rill v -n-0BBlf,firt »<»•(* /30 IWH173 1,206, JCi.y ;t>,233,8 • 144,3,21-2,288, 2*8>202.282,282.282-1?*? - !34.?33 T3? REM CCRS3R F0SIH0H 

rmS-,4 .)M.2!2,l<S 2*2 « 24 r 3 5 5 . M ? 23' 74? REM »* PSIfF CO.'MR INTER CURSOR • •r.v rRTRi69, 136,1:2,210.213-169.2 J3.3S.2J0,23? "6.0,1?5- -1 
r--5 sen »•«-**•« LCRD CUE'S 
769 Cfl"R]?0.E 1«9. 1. 133 :0<?.2.20«?,192.41,249,3 £•« 14- 24? .v.i -.en <t ci CO' PL.OCK3 J-̃  TOP Lint »•» 

ER-niee,a i6j.i.is?,se,4,205,si,203,15,152.221,1??.2.240 3.709.2»o-240 
763 :H"R224, C, 240.11.232.203.233,159 0,137.283,2.24.14.1,232 
>64 FR4< ***** CHECK 10T1I.11 Llllfc. 763 TR-R160.2 -162, I 383,2̂ 99.t- 2?),81.208,16 132,221 19?,2.240,3,730 7nP-740 «f. :n!r«yT4.- :: ,292,206.233.16? e, is? ,<ur .<z •««,/« 07 REf **#»«¥:•• CHECK UPRIGHTS ****** /6S 1RTR169-t, 162, 1 385,129--,201.82.203.11 132,32, 2«0,19,18?, 199, 2. 168-232 76? IRTR20U, /7S, 16?,?, 15", 203.2,202. :57/-205,2 • 232• 208, tP.TRI59.2, 162 3 IF?-. 150 4,201 -8! .295' 11,192,32- 2*0,1? 18?, 1VI'-2 • 165,232 "1 1H IH738• 775- 16? 5,1 57• 205,2,202. :37, 203. 2-232. 209. 773 772 FEW CHECK IL0CK5 6-19 
7̃ 3 IRTRI59. 2, 152 1. 18":,298.< 2BJ.81 208,16.132,221.199,2.248,3>290.208,240 774 IftTfc224:.749 ,232.208,233,169.e, 157,211,2.24- 144,732 
775 F£M ****** check rartan 1 in=- ****** •••k lPIHlf.0.; .152. 1 585,64.5.201.31 208.16-152,221 • !?9.2.240.3,200,288,240 77? IBTO224,1.248 -1,2?7.?n8 233-169.0,157.211,2.24 :44.rj2 ?7Fi FFM {»•»*>• CHECK i.̂ -MOH"? ****** 
779 I«Tfll60 i . i w : 185,248 ',201.81.208.11. :92. ? 2 - 1 ? . t8« . 1®?. ?. 16?, 232 ;ac •«<».«. jht i .7.-07. -s-.jji .2.232.soe,25? 
•81 r«Tfll€M,:. 162. 1 .185.24,3.201..81i208>::i 152,32.240,1V 183 )?? 7. 565,2?2 l«rs»2n$ .733 :65,9,137,21:, 2,202,:37. 211,2• 232- Z0?,23? 733 FtM «»»»< CHECK B.OCK3 5 >15 
'84 IP IH16M r ; • 167 • .165,64.3.201 ,S1 .20 .̂ 5S2,2?1. t?9,2.240.3,-'f0. 288,240 •sn iPTor2.i 24n J 1,0'tx.30a.333,!•;? o, 21 •: 
.•56 1»!«<»»>» "HECK BOTTOM L3t>fc *•*»'»:• 
7*?" 7HTRI60.2,152 I 103,154.3 201.8! 208.16 221 • !??,2,248,3/200-208^240 788 XfUft2Z4.;,249 t: ,232.208.233.10,137,2"7,2.24• 144 78? FEf "HECC I.FSI0H7? >»*«»»» .•7:1 inToiGO-2,1<SS. I :»".>, MM. ? scj,?: . :•.'• ."-m. ir, < i istf, dSi 

HfTFC08. 233, 169 • e, 13?. 2; V,7.202 •:37, 217,2,232.208,233 :R_PJ50.2,1€2•: I8r-. 144.5,20),81.208.11 • !?• !?•?' 19?. 2- :68,232 
793 Ifi7K0S.238,159 C,137,21: 2,202. :?7.217-2,232,208,23? 7?4 REM CHECK ILCCK? lv-20 r.:*. :<rj, 1. ,•]©•!• iyi»,2,24M v-700 208. 240 796 I0TR224 ; .. 43 : • 232.208.233,16&.0,1??-.227,2 24 ;44,232 
••?/ CHECK l'OTiOM L:HE ****#<> 
798 lH7fiS€0-x 5f7 I-183.'48,5.201,81 16. 132.221 • l?9,2.240.3,i-OB.288^240 :RTHSZ4,- 240.1; 23' 7f58.233.169 0.157. 223,2.24, :44,23> >r<T'J »tn UPRIGHTS www -•̂ 1 -FTP 160.152 • Itrr 274. 30J.3' 208.11. :?2.72. 1?. 18?, 199.2. 168,232 :02 IftTftWO J28- :6?.5-137.220,2.20:? -.7.223-2,232.208,23? :03 ll>THl$0-2,162 ! 165,3-5 201 -31 . 2PS- 1!. 192,32.240. IS,. SP 2-168,232 -04 IRTR238 SS8, I5H • (.. ir-7.727. -2.292 :37,22? 2.^7.708.7.^ 

FEt' CHECK I LOCKS 
505 IfHRlSU i , 152 - 1 185,48.6-201 -?t. 7P>s, 15. j32,221, IS?,2. 74tf 7-780,288 -240 

IRTR224 ",.V4« 11,222.208.:233,16?.0, IV.',22?-7 24 '44.230 £<18 F=M CHECK f-JHUM UN£ tRTfllfitt.?. 1 . 153. «,2®J. 93 .3WV ".9.7-251 2, 2 '0, • 2UV - SCC • 74" ;:0 IMH4224,-.748 11,232-208-237.16? «-137:22?,2.24 511 RE" CHECK C.HTS :•«*« 
-:. IRIRISn.2/162 : 1S3 , 38 .K . 203 , II. !?2,32.748 1? : l?"- 2 !»!8,2?£ c:: MTH208,i-35 '6? .0, 137 22? 7.202 '37. ,'2?-2,732• 208,235 •J IM-Cjsn c. lfcl 1 129 ' 2<?1.=i: 11 . . J1, to? • 172,2 :eif,TV:' 

rPTR?08.;?? :6?>«'.!5? 22?,2• 20Z 223,2,232 20R.-23? --! 4; fiEl! O-'CCl lL'-OS 26-30 
-1" IPTR159 2.152 • r;,201-81.208.16 :37-22! '. 74P , "3. 200 2f«-74n 
'-18 rf?TR22'- * -?48 11,232.208.233.569.0 137 r ,".. 2 ?•• 4:1.737 o f net- vhRi • roTTQM ur-t .̂ 0 IH'i^lo" ;.162. 1, 283,32. 7 701 .31 ?52«'.'21 • US.? 74ti 28? 240 •zZ: 1RTP224 " .248 1,232,208.233,169,0. 157 23" -2 24 144.232 -22 FFM t*r»t* VHECK 1 VVjijH^ 
:23 1CIH1511 >: 1?: : 185,208 <,201.81.738.! t :S2• 32• 240,19.18?, 15".Z 165-232 :--'r 1M- . " JR . 16°•<?• 137-233,2,202,1-37-'235,2,2S2-208,23? 
;73 TPTPI60 2,152 ! 153-1*0-6,201 81.208 1, :92. ?2.240,13- 18? 1 7 158• 232 >i2h 159 -8,15". 235.2.202. -.5/ 233.; •73?-7n?,7?3 !- :/ W CM-? 1 M COS •{:--* "»*»:+ 
f - ' MTR]50 : ! W 7.201,81,205, It-152,221 • I??-2 240>3,298.288 7<f ? IRIR224.-- -4H 1J r:'2-208.273-'.69.9- 157 .'Ml.2 74 '44,232 ?0 fieri CHECK KJT10M L"t--E 
. 1 '.TH 16=1 M52. t. IS:"-152-t 201-3! 203.15-'52.221 24B 7.280 20'- 249 ':.<.• IPTf»724;r.248 ll,23¦¦208.233,:o? y. 157 24) ? 24 4-1,232 

SEH «*f*»» CHEtT UPPlRHTS *V1¥.¥M :34 IPTR160> 2,162• ! 38",77-7.701,51 208,11 • 1?2 '."2,24? 33.13? !??.2, 1<8,2?2 533 1RTR208 - 738. 169 C, 137, 24: -2,202 '.57.241.2,232, 208. 2??. 336 lHTf'150,2,152. ! 183,112,7 201,81.208,1 t. !97-57-7cn 1?, 15?. 199,2, .68,232 537 IRTR283-S3S-169 137.24'-2,202 !37,24! 2,232,208,233 ;->o c(.-r' rV-EC-: BLCCK ftobwivriiM »»» 
539 TRTR169. 72,72 16^0-72.72,304, !68,185,248,2,43.73? 7-218. J18,184 540 1BTR183,205,2,281,1,288. !22,172 254.20- '.73,253.2,24.121.248.2- 133-Z4R.2 
541 XRTR104. 170. 104 165,24.32 249,255,16?- 138,32.210.233. 168.15 ?2 2.0.233 
542 tRTR169-32/32. 210,23V32 210.233.32,210 233,32. 2:0,253. 32 .21". 73-; C40 IOTft£32, i t , HZ. 233> 16?, 3Z/32 , 210 • 233, 32 > 2.0."'̂ JD, -H, i 1H , ̂ >5, • ZltJ. 233 -.44 IHTR?2. 210, 253 32. 210. 735.192, 27.208.1 -282.152 545 1R1R20! ;7.7'0-45,24,103.6,72,202,13V 
¥46 IRTPI72.2J8,255.267,1,"3.233.297.72,14,233.2,123/234.207.72 7fi 771 !a8 £47 1KTR104 104, 170,104,168 :92,27.24(?. 1 .737.74 44. 214 . .04. !70, 194. !?2.27 i . i ^ v i .w .dBa ':49 XPiTfl 169.5 • 72.138-201,21, 240,2;<-2*, 105.3-?2.273, 253,297i238,253, 287-123.253 
530 IRTR207,<2,238,234,297.!73,234 207,72-16?.1..41 23?.2.76.221 :98.104. 16? 531 JflTR! 141,255,2,159 H 14; .235 207. 14: ,234,20?.32.0,281. 2'->, 0.283 -2-0 20-; 
532 TRTRI33,163.̂ 01,1-70?.1 ?6,173.30,298. 43.1,240.1.96,76.0 htr «««•«>< M3H5TEF MOVE lHfR)73, 2,298 '.61.-0,36,233,5,144.3,280. 288-248.136 - 1?Z 2,48.3.24 144 3 563 1HTH132,24-183,32,16? 14«-252.2B7 
562 IPTP173. C-,208. 162,0,35.233.0,144.-j, 732. 288 .24?. 282,2?2 292,282,282,142. 717 563 IRTR207 864 IRrH 173.233,207. :9;',5"33.249, W. l?7,233,4?. 23 653 1H1P150-E,173,2.208,217. 188,?. 240-8,200. 1?2,7.208,245.76.0,2-32. 169,3 13? 565 IRTPG35.76.0.702 
557 ERTRl&.e, 173-2 708,217, 186 2,248 5? • 709-!?2,7,208,246. 76 0-292. 169,4. 133 8551 invH2-33. 
et? tHTH173,232 207.197.237.'3.37 

570 DR"P159 0,17?.? 708.; 17.167 .2. 240,8,200 !?2;6,288,245. 76.0-102, 163,1 • 13? 871 DR f̃t25.5.76.f'.?02 
872 nR-H)r0.o 373,3,208-21/, 167.2,240,8,29?. 192-8,29? • 76,0.207. 16?-7.. 133 
873 DRTR253-.'6.f,202 - : S74 IinTOtCS 255,701.* 2/9,3'1.20J,2.I':&,«-20:,0,24<J 875 DH-R173.3.263,2?: 228, 24". 3,S"30.3,20?. 875 3R-R173.3-203,24!!,62,24?.3-205.:.208,96 
877 DflTfil 73.2.20?, 2?' 35,255. 7 373.16.283,41, 7-240.13,36J 236,2,'298-208 V-l'.-" !6 87S lift 18738 73,2,141, )5,200,24,55 C7V an-rpjr3.e.-8C0,2Cl r >r». ie,2e5,41.2,S«- 10,2-̂ 238. 4 . • -
080 DRTFI73 ic,20? 73,2,141.36,738 74.=5, 
909 REM MONSTER »? fOVE *.»•»»»» 
910 T=0 C=0 
920 KERCH IFB=-rHEt-7*235 REPM C-C'l- lFC=7>RMPF.-l:PK 8:T=T<-1 OOTO920 931 WTf 373,4.2?8 • 160.9 (36,233.f8.14i,3,2C0,208.248,: v.e- :?2 .2. a? 7 • • 1 n 3 532 Dn"Fl?2,24 HT- .32 165-140,239,297 

imrfl.-3.3^2®, 162-9 36,233.8 14--3.237-208-248.707 297.792 "97.707 47, >51 1-34 PHTF207 ?."- PR-F173-251,207,1?:' :'.r?,24U 34,1??-233,48-23 
935 OflTf 160.O 37?-4.298 717-1??.2,2-9.8.260 192 7-208-2«6-76-9 7.04, 5? 3 2 3? ?"7 ?R7f 154-76,5,29-' 
938 imrF)60.O- 173,4.208.217,188-2,2*9-8.209 I?2 7,246-76:9,204 59-1.13? 
9-39 PRTf-154 .6 - E1,20t ?4f OHFF173,230 207197 232,43,23 ?41 P8rFl5^.o.'T3,5.208 2)7,167 2,240,8.200 1.92,8,--JO.lM'. w'V.iJ i:e4 5? 17? 942 PRTF154.76 ,0, 20' 
?4- OI17H6*J.0 -37?. 3.208 717.167 8 2OT '.92.t •293-245,7'.." r<M - 7 ' " 
3.14 UMiaie-t ve, a pn/ - i 
945 DRTAI55 :€-4,201 1 -240. -2-240.35,203,3 2*9 11 94C PPIH17? t ,29? 281,22?: 2£9 -".23?.?-293 9< 947 TPTI! : T --.78R-7P1 .6 - 24P .̂ .206 3,20« °6 
348 FR.Tfll>'"? 4(2®S281,39-283,7,173:-16,298-••!-4 ..'40- ?.5 -̂256 .4 29? 208-9. 16 1THI rii:i"e . ^ zrjy; t j . 
930 w r i t 7.3.4 r-98 ..'-181 . 1 ? 203 • 7. 73, '6.788 -i¦,-i.?OR 74. 23C4.208 " • 
931 ORTfl37.? I5.20S,73.4 ?4i. l'>.208,:.'4-?( -1 
?>jo PCfir-oTos >0 
?W4 Ky<t314Vb«-r*236-X.H v:a>:-l :.<8rf.lS>?7 
986 W- <T R - KG | 

987 DRT8260. 3. 1?2 If-?. 183 205,2 201 1.298-3?191' • 24C .??, l?2 11.-.40. 23 
3RTF1S2 17,240. ;t. ;3£, 22.248-17 192 29-24U '3,192.35 -43? 3?̂ .41 238 2:9 

389 DR78159 t 132,163,200,20? 212.-1 
??0 PHTfl)73 32,3,41 t> 240,3.32.8 20. • 272,52.3.4: ,2 249. '•:,32- 9. 2?" 7- » !?? -1 
1?0? PRll-f^.- FKI.T 
1010 PR:rJT'" . ̶ 1" in-c-fk ir̂ cLPk Î 'OLPK :r*?o.Pk iT)9Lr wi 

n Rtii-k. rTF.afL • 1 -
nr=":. 'urccni ISBC Pi. sraaxr*. T̂CLPw • 1 ?-R?k il F-RSW' SBflRk OTrRk.' 
inBClii. r-'S3Ct-0v. ISKOUDL lOTOLt-w I 
" ?HPk. TTBHKk. liTF-̂PW .TTPĤW litE'̂ W ! 

:.5T<1L0L TUSCCDi irwoll'k. 1!BSXD», ir»;ci.Pw 1 
.TaiRik • rnF̂ f k mBRSk, 1 rtEP?w 1 

I I ! I • ' 
'sryji.Tiv imcOLDL 'rtOLiik. i!i»>:c.D». ^-'xUk .-
I nBflPW I flSHEk. TEOlfk. I TISH-k. TTSR'k " 
Î PLUL I TOOL 9 k iTOOLDk I.UJOLSk imFXOk " 1 1 urt-vki ;«i»'>rvi i»<v 1 ;ism<v" 
ISTOLTk ITOOLBk lTT'OLPk UTJOLrw ITDPLfk. I" 1 n ri=?ki rrRPKki miHFwi :WR»WI v̂iR'k i" 

1029 PRiNr" 
103n PP NT ' 1049 PP:i4T" 
1058 PP:NT • 
17159 PK'Nr" 1978 PFINT" 
1 .-A-'.i pp-wr-' 1098 PPlMr-
1198 PP:MT-1119 PF- MT • 
112« PP:ni • 1130 rfeNT-11-in pf»ir-1 !3B FP'HT" 1168 PR 'I'-l l -il FF 'I'1 
: e? PP..II ' 

1208 
1218 P ÎIIT" 1228 RENT" 123" RE'URH 
1491' Rgn «<»#»** SUUIfP FEW K1LLE3 «*»»)».• 
1308 PCF.EIIR 0:R0KE34295-13 PPKEPP. 12 POKiESR-O 'FĈ Ŝ H. 32?'PÔEH 1,35:'0KE-C,85 
2505 F0--=H013 PCKE53251 T:FCRg=lTtU09:HEX1R,fitt>QK;93281. 1! 
13!8 FCer=ltbl390 NEXT 0̂11134̂ 5.0 PET""J 
134? REN • . * » » * ORME QVTP 

1359 CR3'.5R-2 ":4-33 Rnp7=?i3T0758 
1 36n 1F-=?23CRT"72?0PT-'-•30l"-741'iK:=747-ip-=7;3T:-?r1J1580 
t578 1̂«"EEK: I •>= 7HEI.CR=;R-I 
13Rn 
1383 .°CrEi?8-0 
13VH IFCR̂SC" 19*ORCP=0P4Etl2>;80 
1608 F.3rE532S0.. 9 PCCE5328! g'K'-'I'r- • •Jfl'yiHHHK'CTJWnPinHTV'F Is- r-.I.IR rssf'f" 
1610 PRIMT"H0PHK1) RFTURN "LER5E" 
1 cPPIMT"B" irP'.n-'i* K«>̶ i' cc-.io--rrf; 
1520 C"0:FO?i'»'J-T0? 
1640 tFSC<T»t '«>$C<T>TME«<>•$>•'T-3 ' r-SC<r?s>i nn-n!-.7n 
l€-..-:i HEKT 1 -i'̶ '1THEM!6.3P 
1659 OOTO1530 
1553 ROKE53288;0-PO<ES3281.9 16.'' PP!M"3FWlsr**J54» TP' t nu PL -IKE EE?" ****** ' 17W ppir.r "m»»M»»B«i -•-- -
1/14 FOPT=ir010-PRt-ir'TIPPrT • Sf'SW'T." ;iro<25>82' T >• MSXl 1720 f"RIWT 4-1 I H !.ty I I .U(«lJH!Jt »*»»» '. 1733 nETft!- "FP3 = ""T-IEN17T-? 1/43 130108 

REf M****W. I IS"P. C TI3MS :-wn PRINT"T FtKE33280,5 ^E332S1C< I -10241(."1063 P K=r-34T7:-.-.v PCKFT . 47 MF>' r 
2913 FCPT-::C?T9202?STE=40 .37: >F IT 
207-t Frpr=2̂ 22T0!984STF=-! sCKBT-i54272,0 "Ct'EI.42 It:- ' 
2033 FtftT-l?44r)lO$4S16y-40 KCV= 7-3S272- 9 FTKET 42 NEXT 204'J PRIM-* !pp*iM*fMmMWf ai»#TPirTirMS 
203> pciluf AWIMPIYR.' HR/R BERN -r-F- R '̂Rî te?." 2063 PRt>l7- l»»P»P»«M»P»irRrP8yRE rfip." 
20V3 PCtll'-rpiIM -HI? OFME V3'.1 I-RVE ̂C 73LLECT THE' 
203? PRftlT-lpMIBOi l' I-l VOIt- TRERSÛF CHF$T' 
'-•IIO» pi'tir"iB»n-T TO TW15 v,oj M.-;.r sj&P.ojiid CPCil* 
2103 PR!llT"l»¦ipi60Lr BRV IIV--».IR F33T 3JKPr." 
211? f«?jHT"ippp»»»Hip¦lpPI»H;RCH!l E 
23 2? PRtllT-'iPfTM? P 1 W K HP* rtir ̃r ĝCLRIP TH6rP' 
: : potht-•WTffEftSi.we '-PR fl-»F TD k i . l vOU ft. i-t..1.• 

pfui--t»ipn-.it: rii •»•-••• rn. 1 - it- . 
213? p?!'iT"ippp»»p»pr,r?ij PRF; THE -PE-T-Î  CHt-cr. 
711=1 PPMJT-WBW?". "HRES _ r v e s r-.' WtLECT R5-
•• V? PR: I'T"ipppmRt'Y /XI' F=>RS RS fy.(3S!El E ." 
il8? PR!l'T"!»PP»»PrHE C0t'1F''_S fRF - ' ' rs-lic 
220? PRMIT"IMP»W»»»PPPI 

I J U M P J M M W 
• I-VIIIT-IPPPIPPPPPPPK '?.'.'.": pvpi r"«»PP»P" 1 ir»4! • 
• .--.MS "CN//! .V* ' R=n.iP'. 

I - ¦ll '.,1.1 I.--. •• 
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They're here! Two of the world's most 
sophisticated, imaginative languages. 

LOGO end micro-PROLOG. 
Now they're both available for the 48K 

Spectrum. So ycu can sample the p'og'arns 
thousands of computer owners can only talk 
about! 

LOGO and micro-PROLOG are exciting, 
new-generation languages. They let you 
create descriptive, imaginative anc powerful 
programs. 

A n d - f a such sophisticated languages -
they're available at astonishingly low prices: 
£24.95 for micro-PROLOG and £39.95 for 
LOGO! 

LOGO is a powerful programming 
language based on logic. 

It's very easy to learn, so it's provec highly 
successful in schools. 

LOGO 3uts you in command o" a 
graphic 'turtle' (a moving, on-screen cursor), 
bach program instruction you make has a 
direct effect on the turtle Ycu can change its 

position, alter the direction it points in, and 
then use it to create complex: shapes, images 
or designs. 

Wi th LOGO, you've :he means to 
develop very imagjna:ive ideas-and seethe 
results immediately! 

The Sinclair version of LOGO comes with 
two comprehensive r ran jals. It fea:ures 
turtle graphic, colour and sound, and has full 
list processing capabiliiies Its also Microdrive-
compatible, and can control a mechanica 
turtle or robot. 

micro-PROLOG lets /ou explore power-
ful aspects of artifical intelligence. 

Its a fifth generatior language, specially 
adapted Tom PROLOG - the language 
chosen by the .apanese for the next genera-
tion of anificial intelligence machines. 

Using i r icro-P^OLOG, you develop a 
dialogue wi th your computer, hirst, it allows 
y o j to construct a database of relationships 

using simple English phrases. And then, you 
can ask the computer questions relating to the 
database. 

Your micro-PROLOG package includes a 
front-end program callec b lMPLt (for new-
comers to the language), plus a User Manual 
and 300-page Prmer. For more advanced 
users, a nicro-PROLOG Reference Manual is 
available separately at £9.95. 
Without doubt LOGO ard micro-PRCLOG 
set new standards for future computer 
languages. You'll find them in major stores 
and all good comp Jter shops - or from Griffin 
& George, E .̂ Arnold and EDCO. 

Sinclair Research Ltd Cambsrle/ (0276) 685311. 
©Sirdar, ZX ar d Z>. Sptctrum arc trade mirks 
Sinclair "tescirch Ltd 



QieetahSoft^j 

Soft we're nof 
FORSPECTRUM 48K 

vNQUEST 

3D BAT ATTACK An all action, 3 dimensional 
maze game where you gather up blocks of gold, at the same 
time p i t t ng / o j r wits against vicious vampire bats whose 
only purpose h life is to locate, hun: and kill you. 

4 levels of skill. A t each level the gane gets faster and 
more complicated, and the vampires more dangerous. 

^heetahSoft 

Soft we're not 4 
FOR SPECTRUM 48K 

CONQUEST A tactical game which even veteran 
players will find both challenging and rewarcing. 

Mediterranean Europe is divided into grid squares Your 
aim, as Emperor, is to gam I C'0 squares of territory as quckly as 
possible at the same time cealing with Barbar an counter-
attacks, plagues, civ! war and rival Emperors. 

E levels of skill, p us a coi itnuoub 'Conquest' gane where 
all the difficulty leves are thrown in together. 

3 D B M L Anm. 
AFTER THESE. 

THE REST IS KIDS STUFF. 
Are you ready for CheetahSoft? 
There's only one way to find out. 

But be warned: these vampire bats know 
a good meal when they see one. And our 
friend with the ^ ^ . c f 
scythe has had years i J e e r a h b O n L 
of experience... 

So don't play unless you're ready 
to play the game for real. Because you'll 
find there's one sure thing about 
CheetahSoft: Soft we're not. 

Soft we're n d ^ ^ W 



• Produces real mochim 
code programs which rui 
independent1/ of White 1 
Lightning. I 

• A multi-tasking 
anination language ANi 
a Sprite Development , 
prcgrcm together In ona 
system-pack, I 

• Supplied with a FREl 
16-minute demOj and c 
130-page, easy-to-follo\ 
manual. I 

Wf THE GAMES LANGUAGE OF THE 80'S! 
W Now, without c ny knowledge of machine code, you can write 
^ S j fast, smooth, professional totollyoriginal games anc market 
S 9 them without paying roya tles. 
^ f Ever, if you hare already mosiered machine cods, we believe tha t 

ftf rhe time a id problems saved by writing 1i Whiu I igfitning's 
51 FORTh- based high level language could revolutionise 
ml commercial gcmes writing for years to ccme 

SJ IDEAL DEAL is on nterrupt Driven Extendible Animatio ? sub 
¦ j Language. Once you have mastered DEAL'S easy to learn S2t of 
11 over 80 cnmmancs and just a little FORTH, you will be ready to 
!! produce a~cace-quali:y games even f you don't know machine 
I code. Up to 255 Sprites, ean with its ov/n user-defined dimensions 
f can be moved around the screen (or memory), scrolled, spun. 

refected enlarged or nverted with amoving speed and smoothness. 
Gpem:ions ars possible betweer screen wirdom, Sprites and 
Sprite windows. Sprites ran even stretch across several screens, 

so those difficult scrolinglandsccpes thct form the basis of so 
many games are eos> to achieve. Sinclair's own sound and * 
graphics commands such ar, CIRCLE DRAW and BEEP ore fully I 
suppoiec. and there are some inique collision detection facilities J 

MULTI-TASKING became White Lightning uses interrupts, I 
you can effectively run tvio progroms ot ontz. This means of M 
cojrse. that gjmes like Space Invaders and Derencer can be m* 
written without complex timing calculations So while one • ] 

| AND COMING SOON! 
the power of White 
Lightning on the 
COMMODORE 64! 



10N0CE4:=>R0C!N 
20DIVPiY. (DO > .CK 1 30) .£>1(30) , (2) (4, 

21 ,i£<2) ,AS<b) :PROCCH:PROCS6;«E=O:VOU=0!* 
T V 2 5 5 

3 0 M 0 B E S : 3 F r 0 C C R S i P R I N T " B A ~ K G A M M O N . I l » 
PUT ' "Came 1 SVBI J-O " , 1 v : IR-IV /6 1 v = 6 

4 0 P R C C I s V D U 2 8 , 0 , 3 1 , 1 9 , 1 , 1 2 , 2 6 : P R O C B D : 
F"0RL"/.= 1 T G 2 4 : P R 0 C P : N E > T : PR0C9: I ' .=RND<20) : 

^ t r K L L U l : l h J7. < ) =l<7. <2> K-<UIJ'JSD: G 0 T 0 5 C 
6 0 d b = l : l~D'/.< 1 ) <DX <2) I X - D X U ) i D X < 1 > = U 

X •2) : DX (2 > «=I X : d b « - 1 s GO TC 1 8 0 
7 0 P K U C C : = R I N T " M y ^ o ' v t i t h " | D X ( 1 > { " : " ; 

HX < 2 >: PfiOCbDC: PRQCC J PR I *>T "MV MOVES- " : FOR 
I X - 1 T O M : X FBY. < 1 4 , 1 1 =0ANDB7. < I X , 2« = 0 PR INT " 
0 : 0 ' ; : G 0 T 0 1 1 0 

8 0 I F E X U X , 1 1 = 2 5 P R I N T C H R $ 2 2 8 " : "CHF.f <<!: 
4+BX 'IV. ,2) >" " ; : G 0 T 0 1 1 0 

9 0 I F E X < I / . , 2 » - 0 PRINTCHR«<64»-B7.' I 7 . . 1 ) ) 
" : " C H R * 2 2 7 " " : : G 0 1 0 1 1 0 

l O < j P R I N T C l R * < 6 4 + B X U X . H ) " t "CHR* <64+8X 
(17 . , I > ) " 

1 1 0 N E X T s P s O C H P : P R O C R : I F A X < 2 7 i = 1 3 X = 1 : G 
0 T 0 2 , ; 0 

1 2 0 0 0 1 - 1 : l - d b > 0 pwnt C : fi(1Tni 7 0 
1 3 C ! F d = 6 4 r H E N l 7 0 E L S E P R O C D 3 B C : I F A * < j " D " 

THEN 1 7 0 
1 4 0 P R C C 6 : a R O C C : I F <;.n=lTH£M160 
\ s r ^ R f r r i R f GQT0330 
1 6 0 d b - l : PROCADi PROCDSD 
1 70PR0CD I 
1 B O P R C C C : 3 R I N T " Y o u r go w i t h ' ; DX < 1 > ; " : 

"fD7.<2> iPKO^LGi IFqmOl VDU7iPRINTTAD(O,O 
ILLEGAL—TRY A G A I N " : P R O C R : 5 D T 0 1 8 0 
19CPRCC C : P R I N T " YOUR MOVES- " : FOR 17.= I TOM 

: 1 F B X ( I X , 1 > -OANDBX < I X , 2)»-0 P R T N T " 0 « 0 " ; : 
CQT0:30 

2 0 C I F B X < I / . , 1" - O P R I N T O H R * 2 2 8 ' s "CHR« <64 
* 8 X ( I X , 2 ) > " " ; : G 0 1 0 2 3 0 

2 1 C I F B 7 . ( I ' / . , ? " = 2 5 P P I NTCHRt < 64 • B>, < 17., 1 ) 
) • : " C M R » 2 2 7 ' " ; : G 0 T Q 2 3 0 

2 2 C P R I N T C H R * < 6 4 « B X < I X , l ) ) • t "CHR< (64+BX 
< 1 7 . , 2 ) > " " ; 

23CNEXTt PROCMPt 1 FAX < 2 8 1 — 1 3 P R O C C : X - 0 : 
bbIUkVO 

2 4 CPROCRIPROCC > 1 : I F d b <0THEN2C0 
2 S C I F d - 6 4 T H E M 2 B 0 E L S E P R 0 C D r : IFgm»0THEN2 

BC 
2 6 C P R 0 C D D i I F A * » ' R " 1 : P R O C D R I G 0 T 0 3 3 0 
2 7 0 d b = - 1 : P R O C A D » P R C C D S O 
2 0 C P R 0 C D I : G0T07C 
2 9 C g i t > « l i J X - 1 9 - 1 8 * X i I FAX < 27-t-X: < >C THEN3 3 

O 
3 0 C g m - 2 : I F A X i F + > X >0 g m = 3 i G 0 " Q 3 2 0 
3 1 0 F Q R I X * J 7 . "OJX-*-3i IFAX < IX) < >0 gm~3 
32CNEXT 
3 3 0 C L S : Y=om«dt I F X - 1 P R I N T ' I " i x ME-ME+Y: 

G C T 0 S 5 0 
3 4 0 F ' R I N T - r o u ' ; t YOU-YGm-Y 
35CPRI>1T" " VP won " : Y i " un : t " i : I F Y > 1 PR 

I N T " s . " 
360lFg*>=2 PRINT"<GFMMON) " 
3 7 0 I F g n - 3 PR I N T " < B0CKG<W1MON) " 
3ftCPflTMT ' "My < r r r » « " j MF-r P R I N f Y c u r « c o 

r c = " ; Y O U " " D o you want a n o t h e r " "gamp <Y/ 
N :• ? " ; J PRDCyn I CLBs G0T03 0 

3900EFPR0CG 
4 0 0 ^ ^ - 0 » P K O C R G . lFI_7XSOrHEH4rO 
4 1 0 I F A X < 2 9 ) + A X < A X < 3 * L X + 2 2 0> / 4 0 g m - 1 i G 

OT0430 
4 2 0 P R 0 : R T : IFP7.<Q7.+2 g m - 1 
430ENDPROC 
440OEF s ROCRT 
4 5 0 P X = 0 s Q X = O : F Q R l X - l T O 2 4 i I F A X < I X ) > 6 P7. 

•»PX*A/. < r c > NT I < I X - 1) / 4 + 1 ) 
460IFAV. QZ-QX-A7.<I7.;*IHT\ <^4-1/.) 

/ 4+ 1 > 
470'JEXr i P X * P X + A X < F) » 7 : 3X-QX-A7. (26) «7 
480ENDPR0C 
'•YUUtl-KKUCbBUB 
5 0 0 w » 1 i K X - O i E < I ) - K X t E < 2 ) - K X s J X = C : I F C X < 

2 6 X 0 J7 .=2 
a i 0 r O R C X - l T O 2 4 i I F C X ( I X K 0 J X = 2 
5 2 0 I F C S < I "A> \ - 0 C~ 1 : 3 0 T 0 5 7 0 
5 3 0 I F J 0 2 KX= 1 
5 4 0 I F C X < I X > - 1 C — l i G D T 0 5 7 0 
5 5 0 s = h < - S - 1 7 . ; I F <E< 1 ) - l E > h ) E - l 
5ibOE < J X ) - E < J X > + E * C i . 5 
370MEXT: B - E <2) +AX <A) - C X <A1 + . 0 1 * <C7. <27) 

-A7. <27) ) : I F K X > C B-B-»-p<*E< 1 >+kw 
5BOIFB<-^G THEN640 
590E < 1 • =X :E <2) -Y: FOR 17.-1 TOp 111 FCX < IX) v 

>1THEM&30 
i>00F0RB« 1 T 0 2 s I . X - I X - 5 * < S - 1 1 s F O R J X - 1 T D 6 : 

k'7»« X .VZ-TFUV-mC JV.«6tS=2iGQTD62D 
6 1 0 I F C X <KX)<C B - B - E < S > • < F - I X ) 
?i20NF.XT: NEX T : I F K X < 0 I F C X 1 2 6 X O B = B - £ < -

K X ) » < F - I X > 
S.30MEX" 
S40ENBPR0C 
b 5 0 3 E F P R O C R G : L X = - A X < A ) : I F L X > A X <29) _7.-

A X < 2 9 i 
i60CNDPn0C 
•j70DEFPR0CDY:gm«»Dj PftOCRGi J F L X > 9 9 T H E S 7 7 

0 
bBOJX=. i I FAX < 2 8 X 0 JX- 100 
^•701 r L^v; 3CT HCN7 2 :• 
7 0 O N = - A 7 . < 2 9 ) - A X<^> : I F <H< < 3 * L X + 1 0 0 > / 4 0 ) 

- < N > 3 5 * J Z ) T H E N 7 7 0 
7 1 0 6 0 T 0 7 3 0 
/'20FH0UH I : N » U X - P X : I F < N \ 2 ) - < N > 1 6 » J X ) THE 

N 7 7 0 
7 3 0 F 0 R : X - 1 T 0 7 : J X - F - 1 7 . : : F A X < J X ) >0 J X = 1 X 

: r<=7 
7 4 0 W E X - J I F J X > 7 g f l = l i G 0 T 0 7 7 0 

750KX̶Oi FOR IX= JX TO 12 : J7 .=F - I X : 1FAX<JX) 
< - 1 K X - K X * 1 

7 6 0 t € X T : I FKX<4 g n - 1 
770ENDPn0C 
780DEFP:ROCbbe: M1 - 1 : N - 0 : R - 1 : U - 0 : G * - 9 S 9 1 

F 0 R I X - l T O 3 i E I < I * > - L i N E X T i a l - l B j h - 5 i p x = . 2 
5 : k M " U : I X=DX I 1 ) »DX <2 > : I FDX < 1 ' - D Z t 2 ) I7.= I 
r.9 2 

79u i : - . - i y . -A/.- l2S 1 -A>1\A> : U I V . O A X t 2 9 > + 
30 ' J i / 4 0 1 HENS 10 

0 >OLEW̶ 9 9 i p 1 = 1 3 : h = I : OK - I 
h i o p f t n c . n o cn : t i - N - m i 
0 2 0 U * U * I : IF v ) * I N -M ) THEMBSC 
B50PK0CBBCB: IF< t - - G ) * » N =M I ITHENR 1 j 
B 4 0G -B : HI =N: FCFs 1 X= 1 TOM: €7. O X I - 07 . <17.. I / 

:EX< I X * 4 ) - BX < I X . 2 1 : X I :GOTQ&10 
0 5 O FO K I 1 1 0 M : E < X < I 7., 1 > =EX < IX i : BX <17. . 2 ) 

- E X < I X ^ 4 > :NF>T 
QbOFORI X - I TOA:CX < I X ) =A7.1 IX >: NEX T : < F - I : 

FORI X= IT O i l : A I - B X < I X . 1 > : A 2 - BX < I X , 2 ) t ^ f iOCr . 
: NEXT: FOR I V.rr i rO f l i AX< : V.I =C7. < I X ) : NEXT 

B7.1ENDPK0C 
BaODEFP f iOC t b c f : 1 FN ^OTHEMl I 30 
dVoK-1 
9 JON= I : 07.= 2 4 : FQF< I X - 1 TOA : CX < I X >-AX< I V.i : 

NEX1 
9 1 0S I =C l i : n - D 7 < R > : IFM- > . I T -D ' / ; <3 -= : l 
9 2 0 I F C X : F > =0THEN950 
9 5 0 k '.=F - 1 T : I FCX <K7.1 < - 1 I H tN 11 OC 
940B ' ' .<N. 1 >=F : B>: <N, 2 >-KXs GDTOIOBO 
950F> '4-OiFOFJX=SI T i l i STFP I tRX=.17.= TFr.v; < 

, ) X K » 0 I H EN 9B i : 
I : I F K X v - 0 PX - . i .)V.= l :GOTn9RO 

9 7 0 1 FCX :KX ) = - l P / . =2 : J X - 1 
P30NEXT 
9 ?01FPX=01 FEN 1100 

l o w I FPX - 1 T FFN1020 
1 0 1 0BX<N . 1 > "QX : BX < M , 2 ' " h X :GCT010S0 
1020ZTK7 . - 0 K 7 . - 7 
I 0 3 0 I F K X . 0 k X - OX + l 
10A0P! ' .=0: F OF 17."KX T 0 2 4 : IFCX < 17.) >0 P X = l ; 

IX-24 
lOOONtXT 
! O i O I F P X = l T HEN I I 0 0 
1070BX< N . I > «QX s BX < N , 2 • = 0 
lOQOAi = B * <N , 1 I : A2̶3X < H , 2 I s K F - 1 : P R 0 CM : I F 

M - l l TI1EN1230 
1 0 9 0N=N+ I : GCT0 9 1 0 
i l ' X > i r N > n i IHEN1220 
1 1 I O I F N - 1 THEN I 190 
I 1iON-N-
I 1 5 0 I F B X : N , 1 ) « F THEN 1190 
1 1 4 0 I F B X ' N , 2 ) = O T H E N l 1 . 0 
1 1 5 0 5 i - B X < N , l > - l : I F S l - . = 0 - H EM 1 10 
1 1 oOFOR I 1 TOA:CX < t X ) =A7. ' I X ) : NEXT : (T=DX 

<R ) : 1FM< >1 I 1 =DX< 3 - R ) 
1 1 'OKZ--N- 11 I FKX=0THEN950 
l 180KP=1 : F 0 R I X « 1 TOKX: A1=B7. < I X , 1 ) : A2=B* < 

I X , 2 ) : P ROCM : N h X T :G0T0950 

1 1 9 0 I F <M̶4 ) - : R - 2 ) T HEN 1 2 l O 
1200R=2 s G 0T 0 ° 0 0 
I 2 I O N - 1 
1 2 2 0 F U R X 7 . N "OMiDV. ( I '/. , 1 i - O . B S < , 2>-Os U 

EXT : N =N - 1 
1230ENDPR0C 
1240DE-PROCM: I F A 1 - A 2 T-JEN1320 
1 2 3 0 U X - < ri9-K'P > : C y . < l - 7 . > - C ! 4 < L X > T A 2 - A l l I " 

A1=0 CX< 2 6 1 - CA <26) »1 :GOTO1290 
12601FS1=F CX <F)=CX<F > - 1 ; 8 0 TQ 1 2 eO 
1270CX < A11 -CX < A I ) 
i 78»" ; !F37=0 CX 127) =C/. 4 1 + t : DU l U l i ^ V 
1 2 9 0 I F S 2 « F CX <28) =C7. ( 2 3 > - 1 : 6 0 f 0 1 3 2 0 
1-5001F3X IA2 > v /-HP CX < A2) -CX < (>2) 4KP J ROTD 

i 3 2 0 
1310CX< A2" - K P : LV . - 5S - LX : CX<LX) =CX <L7.) - K = 

: LX=4+L7 . : CX < L>.) - CX <LX) - ^ 2 : I F L X - 2 S CX <LX) 
-CX <LX> «-F 
1320ENDPR0C 
1330DE :PRQCLG: FCR IX=1 I JM : 87. < I X , 1) - O : BX< 

I X , 2) -OJNEXT 
I 3 4 0 B * = " " 
1350«F>I4 , t 
1 3 6 0PR0CGT I « FX4 , 0 
1 3 7 3 1 F A SC I A i ) = 13 VDJ26 :GOTO 1 * 5 0 
1 3B 0 I FASC<A * ) = 157 P R I N T L * ' ' L * L * ; : A * - " 

- : G 0 r 0 1 4 6 0 
I 3 9 3 I X=ASC < A i ) ̶64: I F I X = 7 5 I X - 2 5 : A * - C H R ¦ ; 

227 
1 4 0 D I F I X - 7 4 ) X - C i A # ̃CHR * 2 2B 
14I3TF< I7.V-I )*< 17. < ^A-RTRiTV tROT Î 

C 
1423Z*-"-" 
1 4 3 5 B * = B * - Z S 
1"44 JPR t NTA* ¦ (G0TQJ350 
1453PRINT: GOtOlljlO 
1 4 6DB - L ENB * i 1 FR IGHT * < B » , 1 • = " - " E -LEM<B» 

) - l : S O T O 1 4 8 0 
1 4 7 3 i r i 7 . > ? 2 E L 3 E D - L E N (B#> -1 
1485 IFB<. r ,o PF1NTTAB<0 ,1 I A 4 : : 6 0TG1345 
1 493 I FB<1THEN13S0 
1 5 0 D B » = L 6 F T * < B » . B ) : 3 0 ) U 1 4 4 0 
1 3 1 j b - l e n : b * i : K Z = 0 : _/.= l : F O R I /.= i t u n : u k j 

X=1T02 
1 5 2 DKX - K X - 1 : I F K X > B I X = t t : J X = 2 : 6 0 T 0 1 5 7 0 
1S30A» -M ID» <E» , K X , l> : I FA* ' ! > " - " T H E N 1 5 6 0 
134 :> I FL"/.=. THEN 1370 
155 - 5LX -1 : GOTC1570 
1 5 6 ) B X < I X , J X ) - B X < I X , J X i • 1 0 « VALA« J LX=0s 6 

DT01520 
1570NEXT : NEXT: gm -O : - 0R [ 7 . = . TOA: CX < I X) =A<1 

< IX ) : NEXT: E < 1 ) - l>7. { 1) : E ( 2 ) - DX ( 2 ) » FOR I X= l T 
CKiM1=B:'.< I t , 1 ) : M 2 = B X < I X , 2 > : I F I - . 1 0M2 THEM 
1720 
1 3 8 0 I F IX«; / I TFEN1630 
1590KX=DX 1 I : PROCOK : I F gm - 0THEN197O 
16001FOX < 1 ) = C X ( 2 ) T H c N l b BO 
1610KX -DX - . 2 ) :PROCOKi I F qm= : THEN 1680 
1620GQT01970 
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BACKGAMMON ENABLES the user to play 
against the computer and instructions are 
included within the program. Briefly, the 
program plays :he traditional rules of 
backgammon, including the use of a doubling 
cube. T h e points are labelled alphabetically 
f rom A to X. T h e dice are shown graphically 
as is whether ihe player or the computer has 
the doubling cube. 

Moves are made by entering two pair? of 
information comprising the point from which 
a piece is to be moved and the destination 
point for ca:h dice. 

For example, a six and three are thrown. T o 
move a piece six places from the C point and £ 
piece three pieces from the F poir.t type C:I 
F:I: T o move the piece the full nine places of 
the throw type C:I I:L. T o return from the 
bar use the down arrow key as the p3int 
references. T o bear off use the up arrow key as 
the destination. 

T h e player tr.ust use bcth throws of the Jice 
if at all possible. If this is net possible simply 
press Return after entering the move possible 
— if any can be ir.ade. 

T h e program checks for legal moves and 
will not allow the player to cheat'. The 
computer plays a strong game and on the 
lower levels will enable the novice to become 
familiar with backgammon. On rhe higher 
levels it presents a challenge for even the 
experienced player. 

T h e program itself is written in compressed 
form U 

1 6 3 0 KX =DX< J 7 . > ! PROCOKi I Fgm-OTHEN 1970 
164OIFDX < 3- .1 •.) >=D7. <.)7. > THEM I 6 7 0 
165CK»D7.< J X I « FORL'x- I TCJAi S7. <LX> -CV. i L X l i 

CX <LX)=AX <_7. > ; NEXT : FR0C01- : -ORLX- 1 TOf.: CX< 
LX > =EX (L7. >: NE < T : I F q « - 1 THEN 1960 
I6£OGOTOI?7«> 

THENI9QC 
l6EOgm=Osn= IX« -JsR=0 :FDR»0 ' .=J< TOM: 1FBX» 

KX , 1 > •! 'BY. M X , 2 > ft= 1 t KX -H 
16S0NEXI 
.7COIFR-iTH£HI 970 
1710G0T01900 
1 7 5 0 I F ( M 1 \ 0 > - lM l >24 ) IFEN1970 
1 7 2 0 I F <M2 . 1 > - <M2>F ) THEN l 9 7 0 
I 74C1FMIOOTKEN1000 
17E0 IFCX<26» > » 0 1HEM970 
l 7 « > JX - 0 i r ORKX t - I TO2 s IFM2H)X<KX) J7 . -KX 
1770NEXT: 1FJX=OTHEM970 
17EOKX-C7.CM2I : I F K XMTHEN I 9 7 0 
1790G0TQ1950 
I SCO I F (C7. <261 >.0) - (CX (M l > > - 0 ) THEN1970 
18101FH2-F rHENJ86 t 
>3ZOJX-CX iM? : : I F J 7 . / I THFN1970 
18?*>ft=H2 - f l 1 : : FR=07. CI > J X - . : GDI CJ1950 
; 0 4O i r v »DX< . : J * / . -2«6UI J 1950 
1 83080101970 
1 G 6 M F - - - M I i S s w : F0RK7.= 1 TO*: J ' / . -Z FX : IFR. -

K X i J X ) 5»1 \-7.-2 
»07ONE<r 
IBEto I F5 -0THEN 1970 
1 09OFO^K7."I TO 18;!PCX< • H) 0 S>Oiix-iB 
1 9 0 0NEU 
. 9 10.IF 5-OTHEHI 970 
I PT f t l FG=r>"> <«V. ) T¦-EW1«50 
1 9 3 0 K X - M 1 1 : rOR'L'/.- 19TO- '/.-. IFCZ ILV. > <.<j 5 - J 

slV.=* V. 
l 9 40NEKT i I F 5 - 0 TFEN19 7 0 
IQfyVll-Ml . M M2.I .P̶  1iPROCH. TM-2 DV. .J-i 
1960GLH01990 
I 9 70gm=2 
I^DOIX-M 
i 9 9 0NE t T 
2 OOO1 Fgm-2 D t < 1) =£ <1 > O X <21 <2)» GOTO20 

20 
2>> iOyni - 1 : FQK 1 'Ufl; RXt I '/.• -C-<17.) :NEXT 
2O20ENDPR0C 
2Oo0DEFPR0CQK:g i r - 0 : I FC ' I <2o) =oTHEN2060 
20401FCXO .X ) * 2 T f - bN2 l 8 0 
^ObUliUI UV I b<J 
2 0 6 0 5 - 0 : F G R L ; - U 0 2 4 S I FCX<LX I >=0THEN209:> 
2070kP=LX -H X : J FKPs 24 5 - L X : L 7 . - 2 4 :GaT0209 
V 
20S0 IFC7. <kP) » 1 1: L X - 2 4 
2090NEXT 
21001F S-0THEN21AO 
? I 1 0 1 F S = - THEN2180 
2 l 2 0 I F k P = F KP= lS 
2130 I FKP>F K P - 5 - 1 

21 4<>S̃C: FCRLX" 1TOKP1 IFCX (LX> <0 S - 1 1 LX-K 
F" 
21SONCXT. IPC̶ C«TMCM2 lOO 
2I60ym-l 
2170ENCPRCr. 
2180DEFPROCP 
l l t v i r <i_7.-0> i L V . - n " I ICN2320 
2200VDL5 , 30x J K - A * ( L J ) 1 FX -AB5 137.) 
22101 F I X > 12 D7.=293: A7.= (< LX -12> • 100 > - 6 0 : 

MOVEAX.CX:GOT0223O 
2220D7.-7T3: ftV.-< < 13̃ LX>«100> ̃ £lOS MDVCftVi . C 

X 
2230 I F <LX>181 - <Ly.< 7 ! A'/.-AX-» 2 0 : MOVE A t , DV. 
2240FOBKX- t jTU1 STEP- 1: IFPX<KX aRGCCR:PR l 

Nl b * l UCCLO.Ol U7.=I»r.+32» MlVfc f f i i , U7.Z IS111 U250C 
2 2 5 0 1 r CJX>̃KX) • <K7.<5) TRODCR: »RIMTS«:MC 

VEAX. D7.: GCOLO, 3 : PK1N' M * : UX-D7.+32: HOVEA7.. 
DXs G0TO23OO 
2 2 6 0 t F < J X < - - K 7 J • (KX«5> PRCCCR: PR INTS * : f-

UVfc AZ . D7.: GUOLO. 3 : PR INT V i : DX- DX»32: MOVEA'X 
,0XsGOTC23OO 
22701FJX -KX PROCCRx PR INTS* : MOOEA!'.. : GC 

ULO . i i P HN 1M» : DX -DX»32 : CUVEAX ,DX : 6UT023C 
O 
2280 i FOX* -KX PROCCR: PR INTS * : M3VEAX, D7.: C-

COLO.3 :FR INTYS:DX=DX-32 :MOVEAX.OX:GO" 021 
00 
2290f^RCCCR: PR INTS * : HOVE AX ,DXt GCOLO , 5 : PR 

1 MTR.GHT* <STR* (PX ' , 1: : DV.*DX+32l MO'/EA". . 07. 
2 3 0 0 I F LX>1 2 DX-DX-64:MOVEAX.DX 
23 > ONtXT : VDLI4, 2 3 , 1 , u ; 0 : 0 : 0 ; 
2320ENEPRGC 
i330DEFPRCCMP: FOR 1X - 1 rOMs LX - BX 1 : PF: 

nrr-fttPRrrPii V.-RVC< !•/.,?» tFRnrrR.pnnrp.Mcvi 
: PROCEl: FNnFROC 
2340DE rPRCCD :PR IMTTAD<0 , 1 7 ) ; j PX=7 - IMT<A 

(X(F > . '2) : J7.=PX-*A7. <F J : R = 7 - I N T ( - A X < 2 o > /2> :h 
*/t-R-A*/i <241 «PRINTU»" "CTRING* • 
F 0 R L - « l T O 1 5 : I F ( L X > P X : • ( L X v - J X ) PRINTU«M1 
D t : 
i!350 IF <LX>R I •<! XC PRtNTIJSYSDt; 
2360NE>T< PRIMTD* 
2370ENDPRCC 
?30OOEFPRCCAD: PROCC:PRINTTAB <0,0>"DOUBL 

E ACCEPTED":ENDPROC 
:3f^DcrrrtccD3D: o-a'o: A»-nia«T» <sm* (CJ > , 

•rti :PFclNTTAE< 15 , 151 " " : 1 F d b > = 0 PRI NT ' AB ( 
1 5 , 1 5 ) A t 

2400PRIN I TAB ( 1 8 . I D ) ' 1 : I F d l i < - 0 • 'RINTTf i 
B< 1H, l^ilRS 
24IOPROCR:PROCC 
2420ENL-PRCL 
2430DEFPRCCDBBC 
2440PR0CW:VDU7:P ;<IN1 " H I r VD> TO DOUOLE" 
•ELSE H IT <RETURN> " . : A * «GET« :PR0CW: I FA« 

- - D ' ENDPRCC 
24501 FftSC (A * ( = 13 PRDCC:ENEFiR0C 
2460GOT02440 
2470OEFPRCCOC 

24aOPCQCM. VCU7.PRINT-D0UKL6- ; ' .A. ' - <V.fc> 
- r tf^ u a t i " : A< -GET* 1 I FA$< >"A"ANDA>< > -R "TH 

EN2480 
24?0P f0CM:VCU26 
2SOOEHDPPOC 
2G10DEFFRGCCR:CL5 :PR IHT"Doub l e r e f u s e d . 

" : 0 «= 1: 6NL-PRCC 
25?0DEFPPnCn i : LOCAu PV. ,QX,T ,Z 
2330r^-RMD<t) :CK-RMD<o) :1-Tlfte 
2 3 * O l f T l M E - T ' 2 0 0 T H i N 2 5 6 U 
2550P r . =P i + I : I FPX >6 PX= 1 
2560QX»0>.+ 1 : 1 FOX >6 07." I 
2 ^ /OKORZ-1TC100 :NEKT 
2 5 3 0 P R I N T C * f * ( P X ) S r R I N G * • 2 . P * ) « S T R I NG * ( 

2 , U * > A$<0>.) : I F T IME -R 3 b 0THEN20 4C 
2G9 0DX<1 ) -QX :DX ( 2 > - PX : J FOX < I ) =CX<2 ) M»4 
:G0ro2o20 
2 6X 'M= 2 : 1FD7. < 2KDX< 1 > THEN2620 
2 6 l 0 I F g m / 0 IX -DX C1 > 1 DV. < 1 )«DX ( 2 > : DX< 2 ) » 1 

X 
2620EMDPR0C 
26SODEFPROC I i 1 v = l v » < I v * 2 ) : A = 3 0 : d = l : d b=0 

: X=7 / 18: 1 / S :FCR IX« " l TOA t A X ( I X ) = 0 : N£XTi A 
X C 29) - t 6 7 • AX <A> = - I F - flV 11 \ ̶ 7 . ftV. < 1 7 
) ̶ 5 : AV. (17 > ̶ 3 : AX < I 9) = - 5 : AX ( 2 4 ) " 2 : A/. < 13 / 
= 5 : AX <8) = 3 : A7 . 161 - 5 : ENDPROC 
26*ODEFPFOCfcl): VOL) 19 , 1 . 4 t 0 ; 1 ^ , 2 , 4 ; ^ : 
2aSOc»i - 11 GCOLO, I 3P. M0WE2O , 96C»iP0RlX-30 

T0320STEPJOO:MO\C I X « 1 0 0 . 9 6 0 : P L 0 T 8 7 , I X , 6 5 
O: PLQT87 . ] X + 1 0 0 , 6 3 0 s P L 0 T 8 7 . I / .+5C , 6 0 0 : P«V 
E1X» lCK» t 960 i I F r n l = l c o l =0 !GCOLO, 130=LSEc 
o l - l -. GCOLO , 1 m 
26 i0NEXT :MQ\ .E640 , 9bO: FOR . ' X=640T0 l 140STE 

P 100 : MOVE IX * lOO , 9 6 0 : PLOT07 ,17 . , 6 501 P -OT37 
, I X * 1 0 0 . 6 3 0 : FLOT07 , I X • SO , 6 0 0 : MOVE I X * 1 OD , 
9 6 0 : l f - ' t u l - l L U 1 - 0 : 0 : 0 U > , 1 J OC L 3C t o l - 1 s O30 
L 0 . 1 2 9 
2670NFX T : c o l ^ 0 : 6 c 0 _ 0 . 1 3 0 :MOVE2C . 100 : FOR 

1 X=20T0520STEP 1 CO: MDVE t '/.* I OO, 1 OC: PU3T07 , 
l7. .4 jO-.r -LOTOV . 1 V-' P W , 4 l 0 . f L 0 1 U V , I X ' S V , * 6 
O :M3VECX+ lOO , I OC : I F t o 1 = 1 c o l = 0 : GCOLD , 1 3 0 
F L b E c o l - I : G CO LO , 1 2 9 
2630NEXT JM0VE640 . 1 JO: FOR 17.-4.401011405TE 

r ioc»: i- iovE:x* 1 0 0 , 1 0 0 : p l u i d ? , 1 / . ,<» iu :p_o 10/ 
, I 100 , 4 IO: F LOTQ7 , 1X 5 0 , i 6 0 : MOVE IX*-100 , 
1 0 0 : I F : o l = 1 c o l = 0 ; G - O L O , I J O E L S E t u l - I : G C O 
L v , 1 2 9 
269«VN£*T: VOO l V . l , 

9 : M3VEa20 . 1 0 0 : PLOT 7 , 6 2 0 , 9<SO: 6CCR.0 . 130 : HO 
VE6 4 0 . 100 : PLOT7 , 6 1 0 , 9 6 0 r VDI15rGCCLO,3: MOV 
E 4 0 , 9 5 5 j 7 : FCR I X=40r0340STEP 100 : 10VE i 
X , 9 5 3 : PR I «TC» IR» ( TX+64 ) 1 : T t =T7 . - 1 :NEXT : MOV 
E 6 6 j , 9 5 5 
27U0FOR I X - 6 6 0 rC1160BTEP1001 MOVE IX , 9 55 : P 

R INTCHft* (TX+A4) : : T7 .=7X -1 : NEXT: MCVE4D , 130 
: TX= 13 : FOR 17. -40T0540STEP 100 : MOVE I X , I 3 0 : P 
R I NTCHft* (T-/.+A4 1 ; : f X= I X ' 1 : MEX1 
271 0M0VE660 , 13C: FOS IX - 6 60T011 6C.STE= 1001 

MOVE 1 X, 130 : PF.IN1CHR* (T<« 64 > ; : T X - T X * 1 : NEX 
T : VDU4, 2 3 . I , 0 ; 0 ; 0 ; 0 ; 
2720PR1NT T/^B <14, 14) "YOU ME" 
?73OneFPR0C5G: L * -C - i R43 : R i - CHR * 5 : U i - CHR * 

1 1 :D * "CHR*101C *=CHR*30 -STR1 NO* »14 .D * > +ST 
R1 No * < b , R* ) : S* - CKR *225 : F*-D«-»STF t NG* < 3 , L 
* ) : * i *=CHR*230 : VS=CH=t*231 
2740R0* -BTR1NG< < 3 , : :HR f225 ) : RI *=CHR«22S+ 

SIK1NHJ l7.PHP*77r.V -r.HFf*9?Fi*rHR*7?A»r 
H f t * ? 2 5 : R 3 i = S IR1NG* <2 .CHR4225 ) •C l R * 2 2 6 : ^ 4 
* - C » R * 2 2 6 »CHP«225 *C^ f t * 226 
2750AF < 1 : ^ RO * - F 4 + R 2 * » - * * RO « : A * < 2 ) - R 3 » « F 

• J « I <3> > nt < 
4 > -=?4*«F* • RO< »R4 * : A f <5! = R * * + F * + R 2 * » r * 
+R4S: A* < 6 1=R i $ - ' F * - ' R 4 * +F»+h4 * 
27iOEMDPROC 
2770DEFPFc0CCM« '.DU23., 22E ,2EE , 2EE . 2EE , 23E 
.255,255,255,25S,23.226,255.IV5,12V.12V, 
i29,129,I255,23,230,0,254,254,254,254 
.254,254,254,23,231.0,1 70.G4,17C,G4,170, 
04.170,23.227, J OA, I 24 , 25« , liO , CO , Uf> , OS . 
2 3 , 2 2 8 , ^ 6 . 5 6 , 3 6 , 5 6 , 2 5 4 , 1 2 4 , 5 6 , i t 
2730ENDPR0C 
2790DEFPR0Cyn 
;'0i>OM»=lit I » : -<NUfi*v/-N, «MtN̂ OJU 
2 8 1 0 I F A * - " V " ENDPR3C ELSECLSJEKD . 
2820DEFPR0CC: VCU28 ,0 ,1 , l " > , 0 , 1 2 , 2 6 : END : > R 

OC 
b̂̂ UO Î-f-KUI-M: VLU^U,U , 51 , '.V,2V, l̂ It.NUK-<U 

c 
2040DirPR0CGT: FR I NT " L * ; : A«=GE T « : EN DPR 

UL 
205ODFFPROCR: PFOCW: VD J7: PR I N r • •'<RETURM> 
whstn r e a d y " : A * -GET * : PftDCW: VDU26: ENDPROC 
2860DEFPRQCCRb:VDU23,1,O1O50;0 i19,2 ,5}0 

5 1 9 , 3 , 7 : 0 ; 1 9 , 0 , 4 ; O ; : E N J P R O C 
2070ENDPR0C • 
2830DEFPROCCR: IFLXMDD2-0 GCOLO, IEL5EG30 

LO , 2 
2890ENDPR0C 
2 9WD t F PROC ) N : V D U 1 9 , O , 4 ¦ 0 s i P R ^ T - "BACvG 

AMM3N. ' ' Th i ? v p - c i o n o f t h e r jamp p i .1 
Y3 the ' "&tardard rules of Backqammsn in 
rln"lir«o tli»» n».M «•>< m liiinhl «ni} rnh(« whir 
h yr>u c a n r p a t i a b o u t »n any qoort b ook o t 
t h e g j n u . ' 
2 9 lOP f t I N " "MOVEMENT • " P o i n t s a r e l a 

mud al phjibot 1 c al ] y. To novo ir^rt aaint 
A t o 3 and iron Q t o J , t y p e A - B - Q - U . T 

o r e t u r n I r o n t h e b a r " - " p r e s s t h e dst<n c 
u r s a r <t?y, and t» ie u p " ' " k e y t o t e a r o f f . 

1 4 y u u a r c u n a b l r t o " 

2 9 ? 0 P ^ I N " " u s e <11 y o u - t h r o w , p r e s s r e t 
u r n a f t e r y o u h a v e u s o d t h a t p a r t w h i c h 
y ou Citi. ' The C om j u t e r p l a > s a f a > r 
q »W , SO »l you ai e n n o ' i c t s t a r t on t 

h » 1 o w e r " " l e v e l s o f p l a y . PRESS SPQC 
E T3 START" : f i *=EFT* :ENDPROC 
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Equipping the Sinclair ZX-81 
with Sprite Basic means 
you can have fast moving 
graphics without soil ing" 
your hands with machine 
code. Malachy Devlin 
explains further. SPRITE 

Listing 1. 17105 - 3 30120007E1253 -3 = - 2 7 
5514 - 5 55 5 r 5 - " - 5 5 i flEftf — 3 3 "9 ; ̃  1 i A - 2353̶2313̶EFE-S - 933 
5322 - 7 - - - - = •-,. = s A A -= 1239 1 192 - 2 0353 : 4101=000 - 3 

I2E37E22E3771309 
— ?I8 5 530 - 02231193=0095 : = - 103 17130 -

2 0353 : 4101=000 - 3 
I2E37E22E3771309 = ?I8 

3 233 - 0101135EF3C03502 z s. — 1 - 1 5 3 - 01C503060B0B0B0f l = =55 
55 *5 - 03 92 $23 3200203 BE = 9 31 1 - 1 = 5 - FE172003011803SD - 573 
6S54. - = 03 3 1 _ r f = 0 3 3A40S 5 95 1 - 1 5 = - 4-27E12E27E233377 = 

Hi 5 552 - 0 5 - 0=300091 r 1130 - 252 1 I f - - 13237EF373200501 = Hi 
63 - 0 - 4533 5353=0 2^.32=0 - 9 3 2 17170 - 2 00 0=3=1 -312 : 10H 

-73 523-41295 3^023 
= 552 

5=75 - 3253=03^35=03232 = • -w T 1 - 1 7 5 -

2 00 0=3=1 -312 : 10H 
-73 523-41295 3^023 " 59 

55 = 5 - 3 5 - 2 rE0003SC5553 = 12 35 17135 - 2 323237E4F23-E47 - 542 
5594. - 4 01F = C10 = r i i V i - 02>'£ =43350120 007= = 331 
5 502 - 1 -3312=3003 225 ^1 555 17202 - - = e 0 2 0 ^ 1 2 3 - = - 3 7 5 — 932 
3 : 10 - 1 3 : - : 5 1 2 _ 3 _ 3 1 - 0 5 - 3 3 " 1 72 . 0 - 2005534901=00073 = 532 
5613 - 32 57=23 53 - 1215 = 397 17215 - F3OO2061O90D: 1=5 = 57 2 - l - = - . 7 -y = . - l y i y u r t 1 7^00511 = 225 
66 34 - 1 3 J. - 57 3 3 31 = 305= ̃  = 90 3 17234 - 1803E2>527EF EO020 — - 35 

50 - 0 = 5 5 i l 3 0 _ 5 6 50 
1 5 £ 5 S 
15 i ̃ I 
155 52 
i r c e e 
15695 
I f-7 5 5 
1 5 - 1 = 
-.5722 
15 -30 
.6 '5 -5 
157=6 
1S754. 
15 752 
157 -0 
15733 
1 £ 7 3 £ 
15794 -
: - - 'at -
15510 -
15313 
16323 -
15834. -
I58A2 -
15 3 S <2 -
15355 -
15-555 -
15-.̶ 4- -
15-3.52 -
15390 -
15338 -
15S03 -
: o -
16922 -
15.9-30 -I _ 

15954. -
15952 -
159 -0 -_ 
1595 5 -
15334 -
1 - 0 02 -

7025 -
"354 -

i 0=0 
1 - 05 5 
i ̶ 
170̶4 
17032 
1 - 0 30 
1 - 0 9 5 

= 10̶ ̶ 
0u4^.0£ = F 

c r r c - l . ' t̶S J . - c c : i 
- - 5 3 £ = : 7 : 2 ' 5 7 = 2 0 5 5 F 
- 3230=2 3313=:2H53 
- = 0 1 1 1 0 0 0 1 £ 2 2 E 3 v 3 

- 5 4 5 - ̃ 9 f 5 c 5 1 - 5 F 5 5 
- 11 ̃  = r 3 ' s '" '51 - CZ " ^ 
- 1 3 ? f : 5 Z 5 F 5 1 3 3C - -
- 2•??£ 
- 13E3'i7£D53'B34.*l'-2 
- i 5 1 > i 5 " 9 1 £ _ 3 ^ 5 = 2 

-» 3 3 4- 5 7 ̃  3 3 3 S F i •J i 3 
- 1 3137CF51 -351 I I P 
- 3£ -F2307E :>4 - i 225 = 

= 1131 
= 3032 = =•£=: 
= :-9= 
- l _ £ i 
= 10 90 
̶ r- ̶ 
= ? r -

0015053E'44122515 
7CFS l F i SS31 imCB 
?F230750=4122300 
150350 -412251315 
- 0121B̃̃12C9054 -
c'esp 7 
- 9 5 5 5 F : : i 3 1 3 = 5 1 F 
33151B1313I f iCBFF 
12 -313131303 7F25 

5 0 2 2 £ 1 E - C 
^317333515131319 
DBF F £3131313 I f i l E 
i B - = 2 5 : ^ 2 f 0 0 1 5 5 -
2 E l S i 3 = 3 E r " l S B e 1 c-
303 ̃ 13 2 3 E2 430 311 
2O0OO3632004E37E 
E37.70323E32OE 37E 
FE752005E3521:] 40 
000H53200=E3 ?E32 
-70313E525E5EO5E 
55=073= 5 1 - 2 0 0311 

E37EE3770323E323 
= 3 - 3 - 3 - 5 2 0 0 5 1 1 2 0 
00335203332004=3 
"3=3 " T 1 0 92S334C 
232 32325-34F20̶E 

2 00073F3002C 020f l 
7 703 237 EF3762003 
= 052114.000 75 -500 
2002037 -02195059 
- 5 1 5 1 5 15151 - = 3 1 " 

ilsli^ili^lsl! 
- = - = " 5 2 0 0 5 1 1 2 0 0 3 
=D32-=530020 0203 

= 53 5 -5 
= 412 

- -Ei.7C3'= = 4.530=3=3 

= =45 
= 455 
= - 0 " 
- iCn" 
= 70 7 
= 542 
= =71 
- 2 75 
= 5 = 1 
= : : ' 
= 519 

521 
309 
—r-' — 

25 i 
59 9 
335 
If? 

= 305 
= 1050 
= =55 
= 5 23 
= - 3 0 
= 435 
: I I I 
= 535 
- 7 = 3 

= i l l 
= ==1 
= 1153 

172=2 
17250 
17235 
1 - 2 - = 
17252 
17£50 
17293 
17303 
17314 
173££ 
•• 7 v 2• * 
173.33 
173=5 
1 - 5 52 
. 7 370 
- 75 73 
17 394. 
17=02 
- 7 = 10 
17*18 
-7=25 
17=34-
1744-2 
174-50 
174-53 
17=83 
1*7 = 7 = 

174.90 
- 7 = 95 
17305 
•f-314 
- - ^ 2 2 
1 - 330 
1 - 3 33 
Z - s : i 
1 - 3 5 = 
1 - 3 52 
17570 17F7S 

4.C237EFE76200S01 
2000E3=27E=E0023 
©87723037EFE 20 
0 5E £ 5 2 I i 4 0 0 0 0 * 7 7 
l=-='?5=lz - 5-3151-

320303770325 - 3 - 3 
7520051120005052 

.7394. 
1 - 5 0 
• 7A ' O 
1 - 5 1 5 
1 - 5 25 
1 - 3 34 
1^550 
_̃5 53 
1 - 3 55 
1 - 5 - 4 
1 - 5 52 
1 -33 0 
1 - 5 9 5 

- OA--C3B3 42310D01 
- =3_ r 
- CS = -12£C-4B55=0C:-
- SF42 0 2 56 -223O'040 
- 2 353005511210025 
- O 0 - i £ l ? - E ̃ 3 = 3 C 3 E Z > 
- 5553431513131303 
- ED5333 4013131312 
- C35C3553403E0333 
- =̃CC0r..:.--77O7£10 
- 13151509 00551=55 
- C3550=0 r 02005177 
- 2353D=r373312360 
- £S = -Cr-55-Ci--Dv£0r 
- £ 1550125̶25533 -
- 0 ^ 530=1L " 5 - 31=07 
- B925025-1F=10500 
- 1 A C 6 H 3 C . S 1 1 1 3 1 0 F 5 
- E1 -123E5E7-D550-
- E - . ' - . 3 50 - . 1 - 5 0 5 = 1 
- 71257021=5370055 
- 0F=-cr-ssj«F'-r>.-»c£ 

5_ 7125-0233357. : - -
- 530-0. : = = 13 : 30459 
- 23025-15E1EBE030 
- £ 1 2 2 1 5 £ 0 3 0 0 - 3 54.-3. 
- 252523 -301000 003 
- 1̃ 351105170311E1 
- £215=0392329*023 
- 255223 3EF55S233"' 
- 535 -352c02C=1335 
- 54255155 -5=01105 
- C32215 =O0055SF03 
- slJi-'rpa 500 .50 -0 -0 -
- O- = 335 = 5 5 " 1 5 5 0 = 

4 - 5 -12=5=7=1090035 
2 - 4.42323232345234E 

=r=7-^=^31221540 
0950354=005 -0705 
5C44-0230F00354= 
3153 431540D36233 
' - CXfiTl ' QF51314AC 
2 fl 2 9 =00 ;2 22 9 4321 
23 -335359=0 2=125 
5500255z012323S3 
36=fl 5= 7523772-377 
E122234S3E0132B2 
=3 01 - ? 5 J e 9 2 5 0 •= 3 3 
001215 0515F4-5O0 

= 54c 
= - 4 -
- f 3 :-
= 5 9 " 
= 323 = 
= 532 
= 523 
= 1205 
= 1075 

- 3 4 ? 
= 315 
= 645 
= 973 
- 5o£ 
= 334 
= =55 
= 1 2 2 0 
- S f l i 

= 5-1= 
- : = -
= 1125 
= - — — 
= 10=3 
- 1 v 1 : 
= 1155 
= 523 
= 1_5_ 
= '=53 
= =33 
= 2 ; = 
= 503 = 

= 10 39 
= 52 -
= ; -S5 

591 
536 
! 1 -
223" 
1001 

£4.9 
5 52 
5 76 
= 42 

Listing 2. 
2 R E H 

4. 
r-

L E T 
L E T 
L 5 T 
LE" 7 " 

I N r T = l S 5 2 4 -
F - JV ; E = 1 5 5 5 5 
S P R I T E = i - 3 2 

N U H 

M D T XQ b ; = 1 7 5 2 : 3 _ E T 
1 3 L E T 

Demonstration p'og^am 
1 0 a L E T Z = L S P 

r - I H P 5 . 4 : i 
1 3 S L E ̃ 1 = 
1 4 3 ̶E^" P 4 2 ) = 

1 5 0 P S 3 i = ' 
I b S i _ £ T P E ( 4 ) = ' O O G O : : 

1 7 0 L E T P 3 = I J 0 0 0 0 1 1 0 ! : 

1 3 0 Q O S J B 1 0 0 0 
1 9 0 POKE HJt*-,S 
2 0 0 L E T Z = J £ R M O U E 
2 1 0 J - I N K E Y $ = T H E N G O - " 

2 2 0 L E T F=B = i ' 8 2 0 0 1 8 2 
2 3 0 G03JB 
2 4 0 L E T Z = J E R M O V c 
2 5 0 I F X M K E V $ = " T H E N G O T O 
2 5 5 C L S 
2 6 0 L E T C = 0 
2 7 0 D I M 7 ? 
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MAKER 
On or Off : ihis is cither I for on or 0 for off. 
Velocity: this .s not really the true velocity 
hut it is the number of times :he Move 
command is called before the sprite moves. 
N.B. i f velocity is zero die sprite wi l l move 
with a velocity o f 256. Range of velocity is 0 
to 255 
FlagS: this is a string which is seven characters 
long and consits of Os or Is eg., "0010110" 
"0010110" 
This tells the computer what level the sprite is 
at and what it does at the edge af the screen. 
I f the seventh character is 1 then the sprite 

wraps around. 
I f the sixth character is 1 then the sprite 

bounces. 
I f the sixth and seventh character is a 0 then 

it stops £t the edge of the screen; i f they are 
both Is then it wi l l wrap-round. 
Now let us consider the fourth and fifth 

characters. 
I f the fifth is 1 it goes ur.dei the charccters. 
I f the fourth is 1 it goes over the characters, 
but if they are both 0s then it travels at the 
same level as the characters oh screen. 
The third character is not used by the sprite 

Basic. 
The second character is only used i f the 

sprite is at the same level as the characters on 
the screen. I f this is 1 wlien a sprite collides 
with some character on screen then it 
continues but if it is 0 the 3pritD wi l l 3top. 
Finally i f the first character is 1 it wi l l 

remain stationary or i f 0 it allows the sprits to 
move normally. 
Xcoord: this is the initial x co-crdinate. 
Ycoord; this 16 the initial y co ordinate also 2d 
lir.es of screen are used. 
Xmove: this is the distance the sprite will 
move horizontally. 
Y move: same as xmove except veitically. 
CharS: this is a string :"o\u charectcr3 bng 
which contains the characters that go to make 
up the sprite as follows: 

1 2 
3 4 
(continued on noxr pege) 

A L L B E G I N N E R S at computers learr. O 
program using Basic; this is fine sirre it is 
easy to learn and easy to use. However, its red 
disadvantage is that it is usually slow in 
comparison to machine code. This means that 
i f any fast moving graphics tre required in the 
program then they wi l l have to scrap the .des, 
or use my program which equips the ZX-81 
16K with sprite Basi:. 
The sprite Basic can handle up to 256 

sprites which can be at three levels: 
BB Underneath rhe characters 
0 Same level as the characters 
• Over the characters. 
Also when the spnte hits the edge of the 

screen it can either step, bounce or wrap-
round. I f this sounds like what you want then 
roll up your sleeves and begin the hard work. 
First, type in 

1 REM (113 characters) 
followed by lines 2 to 9 which have a Ren 
statement containing 128 characters. Mow 
eater: 
POKE 16509,0 
POKE 16510,0 
POKE 16511,168 
P O K E 16512,4 
FOKE 16514,118 
POKE 16515,118 
You have now produced a Kern statement 

with 1190 characters, and when listed should 
appear as 0 F.em. I f not then begin again. 
Type in the hex loader ̶ listing 3 ̶ and 
eater all the machine code in listing 1. 
Now delete .he loader and add :he lines in 

listing 2. The complete sprite Basic has been 
entered. It should now be saved under an 
appropriate name 
In orcer to test the program [ must explain 

what the sprite commands are, how to use 
then: and their syntax. The first and longest is 
Spri te: it takes the form: 

LET Z = USR SPRITE 
PRINT number; on or off; velocity; flagS; 
xcoord; ycoord; xmcve; charS 
Number : this is he sprite number. Range: 0 
to 255. 

S S S L E ̃ ̃ = I I - G C S S L S I " 
2 9 0 L E ~ = 3 i " 2 ) = " 0 0 0 0 1 1 0 " 
3 0 0 L E T Z = U S R 5 P f I T E 
3 1 0 P R I N T C :• 1 = 1 : F $ < I N " < R N D * 2 J 4 

1 ) 1 5 1 2 ; R N D s 3 ; R N C # 3 i fl$ t I N T ( R N D 

3 2 0 _ E T C = 0 - 1 - 1 
3 5 0 I F 0 = 2 4 5 T H E N G O T O 3 9 0 

- 0 K" UK iz H U Ti , C 4 1 
3 4 - 5 I N T h T 
3 5 0 L I = U 3 R M O L E 
3 5 0 r - I N K E Y $ = " , f T H E N G O T O 3 5 & 
3 7 0 I F I N K E V $ = D " T H E N G O T O 3 9 0 
350 GOTO 300 
3 9 0 C L S 

4 . 0 0 P'RsHl f i l 1 0 . 0 : N O W R O R 5 0 ' * 1 N 
R E A L 5 ^ E E D " 
i _ 0 -FOR F = :l T C 
4 2 0 N E X T F 
4 3 0 P O K E H U H , 3 
4 ^ 0 i _ E T Z = U S R I N ' X T 
4 5 0 S T O P 

1 0 O 0 F O R F = 0 T O 3 
1 0 1 0 _ E T Z = U 5 R S P R I " E 
1 0 2 0 P R I N T F ; 1 ; F * 1 ; F S ; R N D * 3 2 : R N D 

; ? : N D - * 3 R N D S 3 i { F + 1 ) 
1 0 3 0 N E X T F 
1 0 4 0 R E T U R N 
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Lsting 3. 
9 9 REM HEX LCRDEF 

.130 m i N T 5 T f HT RCDRESS 
110 INPUT 5 
S E E P R I N T ' - I M S H P D D R E S S 

1 2 0 INPUT F 
1 4 0 FOR N=5 TC F S TE P 9 
2 50 L F T=C 
ISC PR INT •• - ' 
i ? 0 INPUT 35 

, I SO PR I N T AS. " = ".: 
: I ' ( C L , T T C -

£ 0 0 PR IK " " TOT 
= 1 0 LE"*" 1 = 0 
2 2 0 FCR ^ =1 TC L,BN 3 S S T E P £ 
- 3 0 I _ E T C - L C O C E E S (K . . - 2 3 ^ X L S - 2 3 

C f F 5 ( K + l - 2 5 
2 4 0 LET - = _ - 4C 
2 5 0 PCKE t - - Z , C 
2SO LET Z = Z * 1 
£ 7 0 NEXT r 
2 S 0 I F TOT =7 THE"-J GC 1-10 
2 9 0 P R I M " "ERROR - PLEASE I N P U " 
fiGfii:% ' 
o o o TO ic-c 
C IO NEX"" N 

This is the same as Coord except that the x 
and v movements are found. 
Init takes the form: 

I FT7 = 1 l.SR INIT 
Th is allows the Move routine to be 

interrupt driven. So you could run a program 
and when it has finished sprites can still be 
moving around. However the drawback is that 
only two sprites ran he used, ary more causes 
the screen to jump. 

This command is turned o f f by the 
following commands: 
FAST,SLCW.LPRINT .LL IST ,30PY LCAC, 
SAVE.DATA (new command) or when 
ente' ing a program line. 
Data takes the form: 

RAND USR DATA 
PRINT nunrber of sprites 

The data for :he sprites is stcred in a 3.en 
statement after the machine code and .6 bytes 
is required for each sprite and two 'Newl ine' 
characters -A tW* start to blank Out the data. So 
to do this you use this command whic. i 
produces enough bytes for the number c f 
sprites in the Print statement. 

REPORT CODES 
T: no line after command which requires 
PRINT statement 
W: flags not correct length 
U: charS not corrsct l e rg th 
C: data missing in PRINT statement 

One other thing is that i f an 'over' sprite 
passes over another sprite it may leave part cr 
a.I of that sprite behind but usually when it 
runs over anything .t w i l l not do this, but 
some very good 3-D cffects can now be easily 
created. 
Ar.y commands which require a l 'r ir.t 

statement after them wi l l change this Print to 
a Rem so i f you edit the line w i th a Rem then 
this Rem must be converted back to a Print. 
Ycu can now test the program by entering 

some commands for yourself or type in the 
demons-ration program. Th is program begins 
w i th four sprites bouncing around, now hit a 
key and they w i l l wrap-round. H i t a key again 
and a sprite begins moving randomly, now 
every time a key is h i : another sprite is added, 
the number of sprites.on the screen is shown 
ai the top left-hand corner of the screen. I f the 
0 key is pressed then the program ends but 
leaves two spr.tes moving around. 

I f a crash does occur reload the saved 
program and type in listing 4 and run it 
checking the n m p u with l i l t ing I 
I f you have keyboaidit.s and don't feel up to 

keying in this program ther I w i l l ser.d you a 
cassette wi th SP.Basic and :he demonstration 
program for £3.Malachy Devl in 50 Ruskey 
Road, Cooksrcwn, Cn. Tyrone, BT80 OAH. 

(cominued from previous pdye) 
The number represents where "hat 

characte- is in the string, this also me?ns that 
ali sprites are 2'x 2. 
Note this command can be abbreviated to 

LET Z = USR SPRITE 
PRINT number;on or of f 

in order to switch sprites on or o f f only This 
is the or.lv possible abbreviation. 
The second command is Move and takes the 
form: 

LET Z = USR MOVE 
This calls tho sprite moving routine which 
moves sprits 0 to whatever number specified 
by N U M command (see next enmmand) 
Num takes the form: 

POKE NUM,number of spri tes + 1 
Therefore to have no sprites POKE N U M , 1 
F ag takes the form: 

LET Z = JSR FLAG 
PRIhfT number of spr i te 

This pu.s either 0,1,2 or 3 into Z , depending 
on the condition c f the sprite. 
I f Z = 0 then the spr.te has hi t nothing and is 

a l l owed to m o v e 
Z = 1 sprite has stopped ie. i f i t is at the same 
level as character then i t has hi t a character 
over and under spr.tes won' t affect this flag 
simply because they wi l l either go over or 
uncer the characters ar.d can't hit them. 
Z = 2 sprite has collided; i f it is a same level 
spr te and it col'ides wi th a character on rhe 
screen then 2 = 2, or i f the sp-ite has stopped 
at the edge then Z =2 but the 'stepped' flag is 
not set. 
Z = 3 sprite has stopned and collided; see Z = 1 
anc Z = 2 
Coord takes the form: 

LET Z = USR COORD 
PHIN I numbsr ot sprite 

This returns w r h Z equal tc ycoordinate + 
256 * xccordinate and 

PEEK 16507 = yccordinate 
PEEK 16508 = xccordingte 

o f the sprite defined ir. the Print statement. 
Mot ion takes the form: 

I F " 7̶ I JSR MOTION 
PR NT number of sprite 



64K User RAM 
and not a bit fess... > 

HI-RES GRAPHICS MODE 
# 256 x 9 / pixel resolutior plus 
% 32 X 24 Text in 16 foreground and hnrkgmund mint in 
% All 16 colours (i.e. 15 colours plus transparent) aro available on 

the screen together 
• 32 user-definable easily ccntrollcbfe sprites 
% 128 separate GENFA T statements providing c huge range ot 

iK&r-dflfinpci rharacters 

TEXTMODE 
6 Text resolution is 40 x ")4 rhnrncten plus 
% 128 user-defined characters 
0 Eight user-definable virtual screens or "windo v/s" 

SINGLE 5.25 DISC DRIVE - £399.00 inc VA T 
Comprising one Qvme dcuble-sided, double-density 500K 

drive, plus the Memotech Floppy Disc Controller Board\ /vith power 
supply, expansion sockets, and sturdy aluminium cast.. 

Single Disc System Software: M iX Singh Disc BASIC 
extensions on ?OM, plus Renumber, 40 Column Text and Graphics 
Screen, Binary to Hex tc Decimal Converter, Data save and bad 
pius iive games. 

For further information, please contact: 

MEMOTECH LIMITED STATION L ANEINDUSTRIAI ESTATE WITNFY 
OXON OX86BX TELEPHONE: (0993) 2917 TELEX: 83372MEMTECG 

NowWcrd It a ruf/lilaraH InulameirU ol NnwSlur SollWMo hit. 
(P/M It aroglMvrtd trademark ol ClgKi / ) ffoioux/i It*. 



DOES TRANSCENDENTAL meditation producc 
[he effects that are claimed for it? The 
I I U L K , a program for Bayesian analysis on 
the BBC microcomputer, can't give you a 
definitive answer to that question, but it can, 
as :he name implies, Hc lp.Uncovcr Latent 
Knowledge. 

The H U L K is a set of three programs, one 
editor, and three demonstration f.les supplied 
on tape. The programs in the suite can be 
used fur many different applications. I f you 
can measure a number of things aboLt a series 

of objects then the I I U L K can be used lo 
classify the objects and make predictions 
about a related group o f objects. 
Transcendental meditation is described as a 

state o f silent awareness devoid o f any thought 
process. Large cla.rns have been made for the 
techniques o f transcendental meditation in 
terms of a reduction of stress, improvement in 
psychological and physical agil ity tests, and 
changes in the subject's electro-cardiogram. 
Papers have been published in veiy cespeU-

able journals such as Scientific American (vol. 

Table 1. 
Mean Blood Pressu'e 

Pre. Meditat ion Post 
Minutes 13 20 30 40 5C 60 70 
Subject 
13 70.0 67.5 62.5 62.5 65.0 67.5 35.0 
2 78.0 78.0 73.0 75.5 78.0 79.5 30.0 

21 76.0 74.0 71.5 76.0 76.0 77.0 79.0 
6 9C.0 90.0 87.5 90.0 91.0 91.0 37.6 

14 7C.0 72.5 72.5 72.5 67.5 67.5 70.0 

Mean 76.8 76.4 73.4 75.3 75.5 76.5 76.3 
SE . 2.7 3.8 4.0 4.4 4.6 4.4 4.0 
N 5 5 5 5 5 5 5 

p = <0.500 

226, 1972, pp 84-90) and the Lancet (no.7651. 
1970, p833) describing various aspects o f the 
physiological changes that are said to occur 
dur ing transcendental meditation. 

The data shown in table 1 relates to the 
bipod piesauie of a uuwbcr of subjects before, 
during, and after transcendental meditation. 
I t has been taken f rom a PhD thesis by Dr . R. 
K . Wallace from the University o f California 
at Los Angeles. Data files for analysis by 
programs i n the H U L K suite are typed into 
the BBC micro like any Basic program but 
must be structured to a format described in 
the H U L K " User Guice. 
Unl ike the data for the subject's heart rate 

the blood picssuic data showed no significant 
decrease during the meditation phase. Indeed, 
i t is di f f icul t to draw ar.y conclusions f rom .he 
infDrmatiDn in table 1. For the purpeses o f 
experimenting w i th the programs, however, I 
typed in four set* o f data, one of which 
showed highly significant results ̶ heart rate. 
Three of the sets had seven variables, that is 

the elapsed time dur ing the experiment and 
the number o f samples, the subjects, varied i n 
each set. One set c f data stopped before the 
final 70 minute reading, consequently there 

John Dawson meditates 
on whether or not this 
new "expert system" for the 
BBC will He(p Uncover 
Latent Knowledge. 
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hypothesis that the average value o f the 
variable being measured ̶ blood pressure, 
heart rate and so on ̶ is lower during the 
period of transcendental meditation than i t is 
afterwards: 

(tm30 4- tm4C)/2<pc60 

Using L DO K I found .hat both rule 1 
(tm30 < pc'20 ̶ a drop in the measured 
parameter, heart rate, for example, would be 
expected after the subject had started to 
meditate) and rule 2 (tm50 < pc60 ̶ a rise in 
hear rax would be expected after meditation 
had stopped) helped to improve :he success 
rate o f the original hypothesis on the heart 
rate data. 
Table 3 shows how LEAP , the second 

major component o f the H U L K suite, can 
apply a hypothesis and s se: o f rules to a data 
file. I repented the LEAP program run for the 
other three sets of dats and the results aie 
printed wi thout the rules. The second part of 
table 3 shows die application of a second set of 
niles to the same blood pressure data. 
Several points emerge from the tables. First, 

you need to be fairly statistically litera.e to 
make the best use of the results generated by 

(continued on next page) 

are only six variables in this set. 
PRESCAN is a I I U L K program that -asks 

you for a hypothesis ̶ an idea about the data 
in the sample that you th ink might be true ̶ 
and then carries out a rough analysis on the 
basis o f your hypothesis. From this program 
you can get some idea as to the variables that 
cf.n he usefully incorporated into rules to 

nc or improve your hypothesis. 

The success/failure tables show how the 
hypothesis is l inked to each variable. In this 
ran rhe hypothesis was successful when nine 
samples were analysed and the each variable is 
then analysed by successful or failed samples. 

A potentially valuable variable for the rule 
bui ld ing process using L O C K is dentified 
with t w o sta-s — us it h a p p e n e d there were 
none in this run. 

LOOK is the first of the two major 
programs in :he H U L K . L OOK helps you to 
bui ld a rule set to improve the discrimination 
rhrr yon have derided on in the hypothesis Tn 
table 2, for example, a small set of rules ̶ 
T M R ̶ has been created to support the 
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(continued from previous paoe) 
LEAP. Unl ike T i m de Dombal's program for 
helping to identify :he cause o f abdominal 
pain which produces a bar chart o f the 
probability o f various conditions, the H U L K 
lias no graphics capability. 
However, the program can be modified for 

your own purposes; this is ore c f the most 
attractive features o f the H U L K programs. 
Second, you need to understand the 

problem when you start to formulate your 
hypothesis, and you must be i.ble to express 
yourself in logical ?.nd mathematical terms 
us in j the "SBC microcomputer's arithmetic, 
comparison and logical operators. 

" P r o p e r ' ' expert systems are said to have a 
number o f features in common. Among them 
are: 
• An expert system should be able to 
acquire greater competency as rules are 
added to the system. Conversely, the 
absence of a rule should laave a gap in the 
system's capabil i ty. 

Table 2. PRESCAN printout. 
HYPOTHESIS: ( tm30+ tm40)/2<pc60 
Variable 1 . pc10 

SUCCESS 9 FAILUFE 2 
average: 70.89 77.00 
stJ. dev.: 7.08 7.07 
difference-score = 1.11 
Variable 2 pc20 

SUCCESS 9 FAILURE 2 
average: 70.22 76.50 
std. dev.: 6.83 7.73 
difference-score = 1.05 

Va r i ab l e 3 tm30 
SUCCESS 9 FAILURE 2 

average: 66.78 76.00 
std. dev.: 7.G9 8.43 
difference-score = 1.41 

Var iab le 4 Pn40 
SUCCESS 9 FAILURE 2 

average: 65.00 73.03 
std. dev.: 5.05 8.49 
difference-score = 1.28 

Variable 5 tm50 
SUCCESS 9 FAILURE 2 

average: 66.67 71.00 
std. dev.: 6.98 12.73 
difference-score = C.47 

Variable 6 pc60 
SUCCESS S FAILURE 2 

average: 69.89 72.50 
std. dev.: 6.39 6.36 
di f ference-sco'e = C.52 
Variable 7 pc70 

SUCCESS S FAILURE 2 
average: 69.89 77.50 
std. dev: 6.25 14.85 
dif ference-sco'e = C.80 
Data from: I i n 

• An expert system should have an 
Eng l ish language d ia logue and some 
provisior f o ' help. 
• An expert system should be able to 
ex j la in : why a faci Is necessary In a line of 
reasoning and how an answer was generated. 
• Experl systems snould be capable of 
learning from experience. 
• Expert systems should be able to provide 
answers in cond i t i o r s of uncertainty and 
s h ou l d be capab l e o f p r o b ab i l i s t i c 
reasoning. 
(adapted f rcm Byw n a c a z ne May 1984 p. 
152) 

Clearly the H U L K scores mom on some o f 
these items than or. others. The user's 
dialogue with the program is entirely logical 
and statistical w i th the exception of ihe 
starred ratings for "correctness" or usefulness 
o f a variable. 
Improving the system's performance is not 

automatic and depends heavily on the user to 
complete the loop f rom duia put into the 
system, to the output, to modif ication o f the 
next rule set and selection o f data to type in . 
Nevertheless, the H U L K is well suited to 

providing answers where there is uncertainty 
in the data you arc working with. The system 
can acquire greater competency as you work 
to refine the rules that you run over the data 
and I have no doubt that it can give you a 
greater insight into the relationships wi th in a 
set o f data. As the scrupulously hones' User 
Guide says 'A l l you need is a data set; (and) 
some curiosity . . . Th ink o f it is z research 
assistant/ -
Brainstorm Computer Solutions say that the 

H U L K is intended as a introduction to know-
ledge-based systems, and I think i i is fail 
comment for them tc claim that " the H U L K 
lets you dip your toes into the warm blue 
lagoon of expert systems and f ind out what all 
the fuss is about / ' 
The company proposes to ca.iy on ll.e 

development o f the programs anc wants 
feedback from users by way of a user group. 
Unt i l the group is established you may need 
some additional reading material i f you are 
r.ot familiar w i t h Daves thooicai. 
The L OOK and L EA? programs are rather 

ever 500 lines long and the point is well mace 
in the User Guide that you wi l l find the 
H U L K frustrating to use from cassette tape. 
The sample coal min ing daia fil;» supplied 
wi th the program have 64 samples of 30 
variables and you must reload the data each 
time you wish to use LEAP or LOOK.. 
I am not sure whether that is a necessary 

pan u f i l i e piuceis, because, for example, the 
data is modified in the course of the analysis, 
or whether the program can be altered to 
allow you to run a different rule set over the 
same data without having to reload it. 
A l l ihe piugianis are wri t ten in straight-

forward Btsic and can be copied front tape to 
disc without any trouble. Any company that 
gives you a telephone number to rir.g and a 
program that you can bui ld on for your own 
purposes must be good. The HLJLK wi l l keep 
you absorbed for hours and may make ycu 
look at the world in a new, probabilistic, light. 
And does transcendental medi ta t ion 

produce the effects claimed for it? Ah we l l . . . 

Table 3. LEAP printout using first rule 
set 

HYPOTHESIS IS: 
Itm30 -f tm40'</2 < pc60 

Ruie 1: tm30 < pc20 
Likel ihood ratios: 

1.43 0.70 
0.77 1.30 

Ru e 2: tm50 < pc60 
Likel ihood ratios: 

3.33 0.30 
0.53 1.70 

SAMPLE Prob. Success 
1 'S01 0.99 1 
2 "S21 0.99 1 
3 *S06 0.99 1 
4 *S13 0.99 1 
5 G10 0.99 0 
6 *S20 0.99 1 
7 *S23 0.97 1 
8 *S02 0.97 1 
9 "S22 0.97 1 

10 *S24 0.75 1 
11 "S05 0.47' 0 

4 *S07 3.99 1 
5 *S09 199 1 
b WS20 3.97 1 
7 *S22 3.97 1 
8 S01 3.75 0 
9 S06 0.75 3 
10 *S02 0.75 1 
Data from: F02 
Rules used: TMR 
Success rate = 70% 
GAMFLE Prob. St 
1 *S03 0.97 1 
2 *S05 0.97 1 
3 *S01 0.97 1 
4 S02 0.97 0 
5 *S06 0.75 1 
6 *S04 0.47 0 

Data from: HR 
Rules usftri: TMR 
Success rate = 9C.9090S09% 
SAMPLE 
1 *S21 
2 *S02 
3 *S13 
4 *S06 
5 *S14 

Date from: EP 
Rules used: TMR 
Success rate = 100% 
SAMFLE 
1 S23 
2 *S13 
3 ' 3 1 4 

3 rob. Success 
0.99 
0.99 
0.99 
0.75 
0.47 

Prob. Success 
D.99 0 
0.99 1 
0.99 1 

Data I r on : RQ 
Rules tisfid: TWR 
Success rate = 83.3333333% 

LEAP printout using second rule set 
HYPOTHESIS IS: 

(pc10+ pc20i/2 > pc60 
Rule 1: t m 3 0 < p c 2 0 
Likel ihood ratics: 

3.57 0.28 
0.71 1.40 

Rule 2: (trr30 + tm40 + tm50)/3 < pc60 
Likel ihood ratios: 

0.10 9.80 
3.10 0.32 

SAMPLE Prcb. Success 
1 *S14 0.77 1 
2 0.03 0 
3 *S21 0.03 0 
4 "S32 0.03 0 
5 'S13 0.03 1 

Data from: BP 
Rules used: TMR3 
Success rata = 80% 
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NEW RS 232 & 
PARALLEL PRINTER 
INTERFACE for ZX 

SPECTRUM 
Connect to professional 
printers witn this improved 
and cheaper printer interface. ' c o V & f o 

mi 

W f 

ZXlpr int II interface enables your ZX Spectrum computer (16 
cr 43k) to prirt on almost any dot mctrix or daisywheel prin-er 
with RS 232 or Cenrroircs input. Just plug inZXLp-int i i l and 
LPRINT and LUST commands will work. COPY works without 
any additional software on Seikoshn TOO &250 , hi-res Eoscns, 
Star 510, 515, STX 80, Gemini & Delta, Waller? WM80 , 
Shinwa and CTI... Plus Seikosha GP 700 in full colour. COPY 
on other printers coming soon. (Microline, CGP und MCP) 
And because ^ O additional software is needed all o : yaur 
RAM is free tc take Tasword 2 or Kemp Business Acroi ink. 
Viev/fi!e etc. 

>WORD PROCESSING 
I H I G H R E S O L U T I O N S C R E E N D U M P S 

•PRINTS SPECTRUM AND USER DEFIMED GRAPHICS 
•JUST PLUG IN FOR LPRINT U S ' and COPY 

•COMPATIBLE WITH MICRODRIVES & PRESTEL ADAPTOR 

? m ti 
i; III Iti E L E C T R O N I C S 
ORDER: To EUROELECTRONICS,26 Clarinet Square. 

C h oU c n h em , G l o t . G-L50 2JP T « l : (11684) 292448 

From: Nome:. 

Address: 

This order ii for 

ZXLPR NT III at £34.95 

Cei .fro->ics Cable al£9.9S 

RS 235 Conle o1 £9.95 

Toiward 2 at £13.90 

Cho<iu3s/PQ pDyob'e 
FI.ROEL6CTRONICS 

(Quant i ty ) 

Pleose add £1.4 6 p&p 

Air.uuiit etc MOO 
Micodrivesodaply 'o: ?X Ip^n! I a«-rj 
II £4 50 'Oppfi r. 

S I N C L A I R , A T A R I 

C O M M O D O R E 

COMPUTER REPAIRS 
by the 

SPECIAL ISTS 

Walkers 
COMPUTER SERVICE 

A N D R E P A I R S 
Tblephcne: 0211 H43 5474 

Telegrams 
Sluplbg Birmingham 

Tcler 537 2.1 TWSUIF f: 

W A L K E R S w i l l r epa i r y o u r M I C R O q u i c < l v 
and e f f i c i e n t l y . 

Serv ices avai ab l e t o su i t t h e Cus t ome r s 
r e qu i r emen t s i n c l u de " o n e - o f f " repai rs and 

Q u o : a t o r s . 

Mos t Repa i rs w i l l be i n t h e range 
£ 1 5 t o £ 3 0 

sub j ec t t o mach i n e 

FOR INFORMATION 
PHONE 021-643 5474 

CALL IM AT 

58 OXFORD STREET, B IRMINGHAM, B5 5IN1X 

OR SEND S.A.E. h(JH UtTA/LS 

Hartland Software's Famous 
FOOTBALL POOLS PROGRAM 

' This program lists out . in ordnr of preference, :he sixteen most 
li<Rlv score-draws; also the sixteen mcs t l ikel/ homes, draws 
(including 0 0) andaways . Fo* each forecast, it wil l also give you 
the probabil i ty .hat the fo 'ecast is correct. 

' It picks out the -esults on the bookmakers' FIXED ODDS 
coupons that have been given over-generous odds It calculates 
your expected prof i t ! 

* The urogram w l l be in tialised t o the English and Scott ish league 
tables. v o u w i l be a b e to update these league tables week by 
week as ree j l t scom© h or enter a complete new set of Ipagiifi 
tables. v o u wi l l then be cble t o save the new league tables nn 
another cassette; in other wo rds the program wil l rever become 
"ou t of da t e " . 

' Austral ian pools in the summer? Wo problem! You wil l be able to 
alter th."3 built-in team lames , a r d save them on another 
cassettn. 

* Advanced prohabi i ty theory is used t o make a I forecasts ̶ no 
ouesswork or random numbers. A brief dcccrip: ion of the theory 
is contained wi th in .he instruct ion leaflet. Only top quality 
cassettes are used Sony . TDK or Ag fa . 

"/ HAVE SEEN THE OTHER PROGRAMS WHICH A FRIEND OF 
MiNEHAS, 3U7 / LIKE YOUP PPOCRAMS THE BEST. I HAVE 
USED IT ON THE POOLS SEVERAL TUVES. AND t HAVE DECN 
VERY NEAR TO THE 6IG DIVIDEND. " Mr J . 0 . , London N 2 I . 

This program w i l not cost you a fortune either! It is available tor 
the ZX81 (16KI and the ZX S:>ec:run K8 IO fo ' just f 6 . 9 5 , end 
the B3C model ' B " for t :8.9b. 

H A R T L A N D SOFTWEAR (Dep t . Y ) , 
32 IVOR PLACE , L O N DO N NW 1 6 D A . 
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(It must be ail those chips.) 
Its hardly surprising that the ABC figures for January - June I984 snow yet 

another leap in circulation fo" \our Computer, to 154,334. 
he feet is that more people find it more to their taste than any other 

computer magazine. 
Not that all these extra readers are going to cost our advertisers any more. 

Because Y^ur Computers cost-per-tnousand has actually fallen to ust £5.05. 
For more details contact Shobhan Gajjar on 01-661 3127 

and hell explain why other home computer magazines § J^ 
coulc v/ell have had their chips. ELECTRICAL-ELECTRONIC PRESS 

•',.0' V}${QN Or <37SfftzSS PHESS >N 1F.RN*7\Q«AL ( r.O 



TEXT COMPRESSION METHODS have been i n 
US': on computer systems for j number of 
years and a variety of techniques are available. 
A recen: article in Ycur Computer (I.F. 
Boulton, Vol 4. Mi l demonstrated such a 
technique for the ZX-81 where the unused 
character codes were used :o represent the 
more commonly found character pairs. Th is 
type of tokenisation has been used widely w i th 
ihz unused ASCI I codes 128 to 255 bang 
taken to represent groups o f letters, words or 
even frequently occurring phrases. Hcwever, 
a l imitation o f this method is due to the {act 
that only 12S, or at most 255.. token values arc 
possible* ic. the text may be only partially 
tokenised. [ w i l l desciibe a simple text 
compression technique which overcomes this 
l imitation and enables any piece of text to be 
totally tokenised. 

T h ; principle of tokenis.ng text appears 
very attractive since it is easy to see that 
commonly occurring words or phrases can be 
replaced by tokens o f far fewer bytes than rhe 
original text. Single byte tokens, having 
values in rhe ran^e C IU 255, iiipuj>e bevei e 
l imitations as we have already noted. Two 
byte tokens* w i th values in the range 0 to 
65535, are obviously excessive. However, 
wher. we consider the number of different 
words lively to be found in an adventure text 
database, or even .n every day usage, we find 
that this number is only H few thousand. 
Therefore, i f we t.se :wo bytes per token and 
l imit the number of items in the dictionary to 
2048, which is more than adequate lor the 
majority of app.ica.ions, then the token 
number may be stored in 11 bits only with rhe 
5 remaining bits beir.g used to convey 
additional information about th_- text In 
deve.oping this technique I decided to use 
these bits to describe details of the Lcxt 
punctuation and layout. 

Before proceeding, we should note that one 
of the most commonly occurring characters 1:1 
any passage of tc>a is u space. Furthermore, 
we can sec that, wi th the exception of words 
which terminate exactly at the end o f fu l l 
width lines (including any commas cr 

COMPRESSION 
Alan Tobias goes in for a litt le letter crunching on 
the Spectrum. 
periods), all words may hi regarded as having 
a t r a i l i n g s p a c e . T a u s . i f o u r 
decoding/expansion rcutine >s ?ble to apply 
this simple rule then there is no need to code 
spaces explicit ly. 
An obvious application of some of the 

unused token bi:s is to indicate the presence o f 
commas or periods fol lowing any word. By 
us.ng a separate t i t foi cadi uf thesr it is 

rcib'e i. Special input characters 
Charac-

ter ASCII 
Cudc? lite;pretation 

@ 64 Treat as a space wi th in 
phreses 

94 Insert rewl ine character 
after word 

̶ 95 End of input tor current 
nessage 

Listing 1. The hex loader. 
10 REM l o ade r 
20 OFF FN hS(a>=CHR$ I INT ( a / 1 

6)*48i7*(a>159)>+CHRS <a-16XTNT 
( a / 1 6 5 • i4S+7*< Ca 16 * INT Ca/16> ) >9 
) : 

3C OFF FN h <h$l =CODE l i S - 4 8 - 7 * < 
CODE 

IfcPl'T " S t a r t A dd r e s s : "55 
50 INPUT " F i n i s h A d d r e s s : " ; f 
SC l-UK r.=s rO f STEP 3 
7C PRINT r<; • : 
SC LET t o t = 0 
9C INPUT OS 
IOC- l c a$="END" THEN STOP 

] 10 PRINT a5> 
170 FOR b=0 TO 7 
130 LET z=FN h ) * 1 6 + t-N 

) 1 
140 LET t o t = t o t + z 
150 POKE ( n + b ) , 2 
160 LET a$=a$ ( 4 TO ) 
• 70 NFXT b 
180 PPINT " = "J 
190 INPUT t 
?on IF CO t o t TIICN PRINT "Da t 

a i n p u t e r r a r ' I GO TO 70 
210 PRINT t 
220 NEXT n 
23C STOP 

possible to accommodate words which are 
followed by both 
When we construct the dictionary of 

different words which appear in the text, it is 
obviously des.rable that any word occurring 
both a: the start and in the middle o f a 
sentence is stored in the dictionary once only. 
Therefore, it would be advantageous to use 
one of I lie token bits tc indicate that a word 
should be oir.put w i th a capital letter at its 
start. Th i s requires that all words stored in the 
dictionary should have their first htters 
converted to lower case. Again ii is possible 
for 3ur decoding routine 10 apply some simple 
rules, namely thst a word should be 
automatically output w i th a cap.tal let:er at 
:he start of any text message or fol lowing a 
per.od. I t wi l l therefore be necessary to code 
[he capital letter flag bit only when these sre 
required in the middle o f a sentence. 

Another punctuation item which could 
usefully be codec, in a token bi is the presence 
o f a newline character fol lowing a word plus 
its -railing blank, period or comma. However, 
we can again minimise the text coding by 
having t he decoding routine provide a ncwline 
charac:er automatically i f the next word to be 
output w i l l not f i t wi th in the current line. 
Thus , it w i l l be necessary only to code those 
newline characters which are specifically 
required at particular poir.ts in the .ext. 

In setting up I he two byte tokens 1 have 
taken car.- to minimise the number c f bits 
which wi l l be set for any word. Th is means 

(continued on page 127) 
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Programmable 
Joystick Interface for 
the Spectrum 

£19.95 O K . < t i £ ^ <ft% _ 

incl. VAT and P & P 

1 1 » . * ' i . ' U / . 

QUICKSHOT 2+2 JOYSTICK 
mod i f i e d t o i n co rpo ra t e 
2 ind t ipendsn t f i re ac t i ons 
and no rap id f i re o o t i c n 

FLIGHTL1NK JOYSTICK 
w i t h 2 independen t 
f i re ac t ions 

CURRAH JUSPEECH UIV. IT 
f i ts i n t o COMCON ex tens ion s lot 

£13.95 
i nc l . V A T a n d P & P 

£10.50 
i nc l . V A T and P & V 

£29.95 
i n c l . V A T a n d P & P 

Q t y Code Item Item Price T o t a l £ 

0 1 C o m con In te r face @ £19 . 95 

0 2 r i i g l i t l i n k J oy s t i c k @ £ ID .bO 

0 3 Q u i c k s h o t 2 + 2 J o y s t i c k @ £13 . 95 

0 4 C o m c o r + Q u i c k s h o t 2+2 @ £31 . 9 0 

0 5 C o m c o n + = l i g h t l i n k C<? £28 .45 

0 6 Cur rah p S p s e ch un i t @ £29 . 95 

1 o n c o s e a cheoueyposta l o rde r mads payah ln to F R E L L T D f o r : £ 

Simple and fast p r og ramming : 
Plug the six f u n c t i o n connec to rs 
i r t o he -equ i rer i Spec t rum key 
pos i t ions ̶ Ready ! 

T/>;o independen t f i r e ac t ions: 
Pho ton B las te rsand Neu t r o n 3 ombs 
a i the t ouch or y'our f i n ge r t i p ; . 

Ex tens ion p o r t -'or Cu r rah M i c ro -
spcecli u i i l : Conbir iH o y s t l c k w i t h 
sound and speech fo r U t ima t e 
arcade ac t i on . 

G ' j m p a t b i e w i t h al A t a r i ype 
j oys t c k s i n c i u d ng Qu i c ksho t 11 
( w i t h o u t rap id f i re ac t i on ) . 

Ir let ace o p i a t e s j o ys t i c k paral le l 
tc keyboa rd : Joys t ck 3 c t o n cor r -
pa t ib le w i t h any add-ons i n c l t d i n ^ 
Micrnr i r iv f is 

T i e a f f o rdab le a l te rna t i ve : Lowest 
pr ice y p f f o r p roy ramr r i ah i i t y 

Dealer Enquiries Welcome 
Phone Ludlow (0584) 4394 

Mr /M - s /M i s s Ado r?ss : 

Postcode: 

Send ro: 

FREL LTD. Hockeys Mill, Temeside, 
Ludlow, Shropshire SY81PD 

jer 
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(cont<nued iron page 125) 
that for ih.' large majority of words in a 
passage o f text the token w i l l contain the 
word 's d ic t ionary number cn ly . For 
d.ctionarv r.uir.beis less than 256 a single bvte 
token would thus suffice in many cases. 
However, we need seme means of tel l ing the 
decoding routine whether i: should expect a 
one- or :wo-byte token. This can he achieved 
by using ihe one remaining unused bit of th_* 
token which, through necessity, w i l l be 
located in the first byte af the token together 
w i th the low order bits of the dictionary item 
number. This arrangement wi l l permit single 
byte tokens for dictionary numbers less than 
128 when the words require no punctuation 
flag bits. 

The one remaining item we need to define 

is the means of terminating each string ot 
tokens which represent a message. Far this we 
require some unique byte value. I f :n he 
tokens we add 1 to the dic:ionary numbers, so 
thf.t there is a maximum o f 2047 dictionary 
entries numbered f rom 1 to 2047. we f ind that 
a zero value byte wi l l provide a suitable 
mtssasc icini inotor. Thus, i f we want to p i in t 
out ar.y text message then it is necessary only 
to locate the approuriate occurrcnce o f a zero 
byte and begin pr int ing at the token which 
follows it. 

" o r the puese.it ii is asj-uiucd thai the total 
number of different text messages wi th in the 
data base wi l l not exceed 256. The required 
message number for output may then be 
specified by a single byte. Applications having 
more than Z ib different text messages may be 

accommodated by permit t ing a suiiable 
number of message lists all based upon a 
single text diciionary. 
I n storin.; the text dictionary we need some 

means of marking the end o f each entry. A 
suitable method ol" coing this appeais in the 
Spectrum ROM snd has been used here. It is 
cone by setting bit 7 o f the f inal character in 
each entry thus giving it an ASCI I code of 
greater than 127. Any required dictionary 
entry is then found by locating the 
appropriate occurrence of a dictionary byte in 
which bit 7 ha3 beer. sc:. 
Earlier, we saw that it w is not necessary to 

code trailing spaces explicitly. Therefore, i f 
we want to define phrases w.nich are to be 
tokeniscd then it is necessary to consider other 

{continued on next pay a) 

Listing P 7-1 ! 6 3 : O O C 9 4 3 3 E 0 1 1 3 0 2 0 6 - 3 6 2 3 1 3 5 2 : 3 5 7 3 A ^ 77 2 3 2 2 3 5 7 B = 7 1 0 

1>1 1 7 6 : 0 0 C B 7 E 2 3 2 8 F B 1 0 F 9 = ? 2 0 3 1 3 6 0 : C 9 D 3 E 5 D 5 E 5 1 1 0 0 0 0 = 1 H O 

3 1 O O O : F ~ •VJ C 4 3 E 7 9 3 C 0 8 3 2 » 7SZ 3 1 1 3 4 : 3 D F F 0 0 7 0 F 2 C 9 E O D O = 1 2 3 2 3 1 3 6 8 : 2 1 3 7 7 8 7 E F E O O 2 0 0 6 = 6 2 9 

3 1 D O S : F,- / f c F E 0 0 CB L O C O * 9 « 5 7 1 1 9 2 : C O D 7 C L D 1 E J 0 9 0 1 C D - 1 4 4 6 3 1 3 7 6 : 7 3 7 E F » O O 2 8 4 7 D D 2 A = 7 G 7 

3 1 3 1 6 : 5 - 7 3 C B AZ 2 8 so I I = 3 6 3 .I I y'Mi: 6 ii vu e-t •J2 CD Vi I 6 A • 1 7 0 J N O T ; HF 7 3 nr> ? B 2 1 -HI m J A - 7 1 0 

3 1 3 2 4 : C B 1A C R I B I B fcb C 5 C D = 1 J 1 7 J 1 2 0 8 : B O 5 C E D 4 B 2 F 7 B 2 A 3 1 = R 4 1 3 1 3 7 2 : 3 0 7 B 4 7 D D 7 3 nn 7 E C O = 8 5 8 

3 1 3 3 2 : 4 A 79 CL F1 1 3 E 1 C 5 C7 B 1 J 3 3 3 1 2 1 6 : 7 B C 3 13 7 9 D D 2 1 0 1 O B = 3 0 9 3 H O O : CD BR B E 2 3 2 0 1 3 7 3 F E - L C 4 Y 

•SJO-AOI re OO S O CA lO t-8 = i 1-2-2'3 • P D 7F on r r sr TA 7 7 7A = 1 I 3 9 31 arift- F»I 7 1 nr. nn TR C O 7 F 7 R = 6 3 1 

3 U H 3 : CL C 9 CS C I C D KA " 9 C D = 1 0 2 9 3 1 2 3 2 : I E 0 0 1 6 0 0 4 A 2 1 3 E 7 B « 3 4 4 3 1 3 1 6 : O D 1 3 0 6 DD C B 0 0 7 E 2 0 = 6 2 5 

3 I N S £ : 9 7 7V 3 A E E 7 9 1 2 57 A F 1 : 1 3 3 1 7 4 0 : on 7F O O D D 2 3 F E 5 E 2 8 = 9 9 1 3 1 1 2 4 : 0 0 1 U E O L5 1 8 3 A CD C B = 9 6 4 

3 1 0 6 4 : cr 5 A 2S CL' J E E O 8 6 C B = 9 3 8 3 1 2 4 8 : 40 . F F 7C 23 3 4 F E 2 E 2 0 - X 8 C 3 1 1 3 7 : 0 0 7E DD 2 3 2 8 P 8 D D 2 B a 9 3 4 

3 1 0 7 2 : sr FE 1 0 2 0 C'2 2 E 2 0 C D = 8 1 2 3 1 2 3 6 : 0 4 C B E L 1 8 7 0 F F 2 C 2 0 • 3 3 C 3 1 4 4 0 : 1 3 2 1 3 7 7 B 7 E I B 2 0 C 4 = 771 
3 1 0 3 0 : D 6 7 9 pr C B 7 E 2 3 7.B E E = 1 . 5 2 2 3 2o4: 0 4 C B E 9 1 3 2 4 77 7 A F E = 9 9 ! : 3 1 4 4 8 : 2 3 7 E BA 7 0 F F 7 A 27 7 B = 7 ? 0 

3 1 0 3 8 : C B 2 8 07 ZC 2 E cn D 6 « 3 7 5 312"'2: 0 0 2 0 15 7 E F E 5 B 3 0 1 0 5 0 C 3 5 4 5 6 : EO 2 3 7.7 3 7 7 B 2 A 33 7 B - 6 9 2 

3 1 0 9 6 : 7'y 3fc ca tv. Ofc /V ^ C - T. 1 7 S O . FE •11 3 B O C CO 2 0 77 3/> - Si 4A «L ; DI) Z1 U E 7 B 7 A ZD 7D 4 7 - 751? 

3 1 1 0 1 : C B I?A C 4 t '6 79 3 A 83 5 C - 1 126 3 J 7FT3: H F 7 9 F E 0 0 2 0 0 2 C B D S = i oe i 3 1 4 7 7 : E D 7E CO I 'D 2 3 7 7 2 3 1 0 = 7 7 3 

3 1 1 1 2 : F F C1 ~ F 2 0 c«? HO 7 9 3 E = 9 4 2 3 1 2 9 6 : 2 3 1 4 1 C 3 A 0 0 S B B B 3 C = 4 6 7 3 1 4 8 0 : F 7 7 B C B P F 2 3 2 2 3 3 7 B = 9 9 0 

3 1 1 2 C : OD C B C 1 DA •?O C 9 C ' J = 1 2 9 1 -ji^firt- nr i r TA nn Sfi K R 38 1 1 = 6 3 ! -'.".Jin: OF en t- I ? 3 01 3 C J2 DE = 8 4 3 

311?£: 0 5 C 5 3 A 8G S C ZT\ 3 D C B = 1 0 2 1 31312: DD 7£ 0 0 F E 2 0 2 0 0 6 1C = 6 9 9 3^596: 7 9 UL 7 A 05 7 R 1 3 7 A E 6 = 9 1 9 

31136: 7 E 23 2 3 F A C B 6 2 28 0 1 7 7 3 3 1 3 2 0 : D D 2 3 D D 7 E 0 0 F E 5 E 2 C • 9 0 3 3-1004: C 7 FCL 5 7 A F C B 13 C B .2 = 8 8 9 

3 I M I : :JD C B OA 28 01 - D rc 2 0 = 7 5 8 '13?3: 0 3 I R C B F L / A 3 2 31) 7E = 831 3 1 5 1 2 : 7 A F E 0 0 28 0 2 CB C 3 7 3 = 9 3 1 

3115?: 73 2G O D . 8 2 3 7 A E 6 = 5 3 2 3 1 3 3 6 : C D 8 1 7 A 3 A O O 5 B B E 3 0 = 8 4 0 3 1 5 2 C : 7 3 CB <=3 2 8 0 2 7 7 2 3 2 2 B 5 3 5 

31: 60: C7 T E 0 0 C L C7 7 9 ? B T E S 1 1 5 4 3 1 3 1 4 : 9 1 2 A 3 5 7 B A F 7 7 C? 7.1, » 9 0 0 3157E: 20 > B t l 0 1 on EL C 9 O O = 1 2 5 7 

PArCR 7: INK 
PRINT 
Rtser. Message 
I n pu t Tex t v i 
L i s t S t o r e d T 
L i s t C u r r e n t 
Comprocc ion S 
Save D i c t i o n a 
Load D i c t i o n a 

Listing 3. 
10 REM +TEX1 COMPFFSSICN SYSTEM* 
20 REM ft. Tob i a s : June 
30 REM * * Main D r i v i n a Rou t i n e 
40 BORDER 1: PAPER 1: INK 7 
SO CL5 : HK1N1 " TEXT COMP^ 

ESSION SYSTEM": PRINT " 
" : PRINT : PRI 

Nl 
60 PRINT TAD 9; INK O: PAPER 5 

: " * A . Tob i a s * " : PRINT 
70 PRINT TAD 13 

0;"MENU": PRIMT : 
GO PRINT " 3. 

P a i n t e r s 2. 
a Keyboard 3. 
e x t 
D i c t i o r i a r y 5. 
̃ a t i s t i e s 6. 
r y / T e a t 7. 
r W t " 

90 TNFUT "Requ i r ed Qp t i c n ? " : o 
Pt 
100 IF o o - < l OR op t>7 THEN SO T 

0 90 
110 PRINT AT ( o p t + 8 ) , 3 ; FLASH 1 

; op t 
120 PAUSE 100 
1^0 SO SUB ( o p t * 1000) 
140 GO TO 40 
150 CLEAR 30999 
160 _UAD ""CODE 
170 30 TO 1C 
700 _ET x=na: BO SUB V40 
710 =*OKE 31243 ,1 : POKE 31544 . t 
720 LET x=nn: GO SUE" 940 
730 PUKE i l w 4 5 , l : PUKE 31346,P 
740 LET x=ch : GO SUB 940 
750 POKE 31547 ,1 : POKE 3154S,h 
760 RETURN 
BOO LET nd=PEE< 31543+PEEK 3154 

4*256 
SIO LE- nm™PtItI< 21545»PEEK 3154 

6 *256 

S20 _ET ch=FEEK 31547+PEEK 3154 
8 *256 
B30 SETURW 
900 PAUSE 30 
910 PRINT £1;AT 1 , 0 : " P r e s s any 

key t u c o n t i r u p . " 
920 IF CODE INKEV*=0 THEN GD TO 
920 
930 RFTIJRM 
940 LET h = INT (x /25o> 
950 LET 1 x - h * 256 
9o0 RETURN 

1000 REN * * Reset P o i n t e r s * * 
1010 BURDER 1: PAPER 1: INK 7 
1020 CLS 
1030 PRINT "Rese t D i c t i o n a r y S to 
r a qe ? " : PRINT 
10-10 INPUT r s 
10S0 I F r $ = " n " OR THEN GD 
TO 1160 
1060 I F r * < > " y " AND r * < > " / " THEN 
GU IU 1040 

1070 PRINt " D i c t i n n a ^ y Base Addr 
ess 7 (0 -for nn cha i qe ) " 
1080 INPUT X: IP x=-Q THEN 00 TO 
1100 
1090 GO SLB 940: POKE 31535 .1 : P 
QKE 31336, l i 
1100 POKE 31543 ,0 : PDKE 315^4 . 0 
l l l O POKE 31539.PEEK 31535 
1120 POKE. 31S4C,PEILK 3 :536 
1130 POKF 31547 ,0 : POKE 315^-Q.j 
1140 PRINT " D i c t i o n a r y has bee i 
r e s e t . " : PRIMT 
1150 GO TO 120C 
1160 PRINT " - \ese t Tex t B t n r aqe 7 
" ; PR INT 
1170 TN=>UT rt-
1100 IF r ' f = " n " OR r**="N" THEN GO 
TO 1270 
1190 I F ri< >" v ' AMD r f - ; > " Y " THEN 
GO TO 1170 
1200 POKE 31545 ,0 : FOKE 31546 ,0 
1210 PR1N" "Ter« t Base Address 7 

(O -for r o change) " 

1220 INPUT x : IF X=C THEN GD TD 
1 240 
S.2ZO F,C\ ^IIP POKE 31537 .1 : P 
UKE 31538,h 
1240 PUKE 31541.PtEK 31537 
1750 POKE 31542. PFFK 31538 
1260 PCKF 31547 ,0 : POKE 31b4B.U 
1270 PR1N" "Tex t s t o r a g e has bee 
n r e s e t . " 
12BO GC SUB 900 
1290 RETURN 
2000 REM * * 
20lO BORDER 
2020 GO SUE" Sou 
2030 IF nil 2000 THFM GO TO 2070 
2040 CLG : PRINT FLASH 1: " W<AKN i N 
•3" 
?050 PRINT 

I n p u t Tex t 
5 : PAPER 5 : INK 0 

"No. 
2000" 

GO SUB 900 
PRIMT 

I t 

"Messaue N o . " ; n 

ut D i c t i o n a r y 
ens 
2060 
2070 CLP 
ih 
2080 POKE 3119S. 1 
2090 INPUT a * 
2100 LCI a-LEM <sl 
2110 IF a=0 THEN GO TO 2090 
2120 IF a<=255 THEN GC TO 2150 
2L30 PRINT AT 2 0 , 0 ; " E r r o r - c t r i 
ny > 255 Cha r a c t e r s P l ease r e t v p 
e i n p u t " 
2140 GO TO 
2150 
2160 
71 7 <-. 
218C 
219C 
2200 
0 
2210 
2220 
2230 

2090 
PUKE 23296, <a- l ) 
FOR i = . TO a 
POKF (23296+i>.CODE a * ( i > 
NEXT i 
RANDOMIZE USR 31220 
IF a * U > = " " THEN 671 TO 227 

PRINT AT 1 , 0 : 
LET c=PEEK 31198 
PDKE 2372B,nm: RANDOMIZE US 

R 31207 
2240 PDKE 311S8.C 
2250 LET ch=ch+a 

(listing continued on next page) 
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(continued from previous pagej 
Ways of representing spaces wi th in these 
phrases. A simple solution is to represent 
them by some other o h nn r t r r preferably one 
which is unlikely to be found elsewhere in the 
text. The system describec here has teen 
designed to interpret the character (ASCII 
64) as a 'phrase space'. When found in a 
phrase this character is stored explicitly in the 
dictionary entry whereas during outp.it it is 
replaced by a true space. 

Using the hex loader shown in listing 1, you 
can load the Z-80 rmchine-code routines 
which wi l l both compress and expand text 
according to the system described above. 
List ing 2 gives a hexadecimal dump o f the 
Z-80 mtchine-code routines. The decoding 
routine occupies 199 bytes beginning at 
location 31G00 and the compression rou im: 
occupies 315 bytes startir.g at location 31220. 
The code beginning at location 31199 merely 
sets up the registers for the expansion routine 
as used by tnis overall program. 

The flr3t location o f the pi iniet buffer 
(23295) holds the total number o f charac:ers 
in an input line or lines of text whi le the 
remainder of the buffer 23297 tc 2355: ̶ 
is used to store rhe i.iput text. 

Lis.ing 3 gives the Basic program which 
wi l l drive the text compression routines 
describec above. Il is menu driven am- is 
simple to use. Option 1 enables you t.> reset 
the base addresses for both the dictionary and 
ihe tokenised messages.. It is essential that you 
select this option prior to initial text input. 
Dur ing operatinn o f the program the 

dictionary of words and phrases is built up as 

Figure 1. Text Examp'e and cunuspuuding 
toksns. 
Me3sago; You are in a dar* . d amp ce l la r w i t h 
a nar row passageway l ead ing s o u t i . 

Word/Phrase Token Value(s) 
Vou are in 2 
a 4 
dar<, 7,64 
d amp 8 
ce l la r 10 
w i t h 12 
a 4 
n a now 14 
passageway 16 
leading 18 
sou th . 2 1 , 3 2 . 0 

No. o f t o ken by tes in c o r r p r e s sed message 
= "4 

the text input is scanned. Th is method of 
operation is sensib.e since, for large text 
databases, i t is unlikely that both the original 
and compressed texi may be stored simult-
aneously. In order to take ful l advantage of the 
use of single byte tokens it is advisable :o 
enter some curr.my text messages ini t ial ly 
which con'ain the words you believe to occur 
most frequently in your text. When you have 
done this., reset the message storage but retain 
the dictionary. 
Bccause the program given here has been 

devised to compress texi an t is input from the 
keyboard, t enables you to lay out the text as 
reqtiired. Dur ing input you may type in up o 
eight lines o f text at once ̶ maximum o:'255 
characters ̶ ind each section of input does 
not have to f inish at the end o f a sentence 11 is 
only necessary to ensure that you leave a space 

betvreeu etch word. 
Wher. you have completed the input for a 

message type the character "̶ " (ASCI I 95) as 
the first character of a new single item of 
input. As was noted above, newline characters 
are automatically provided tl the next word to 
be prirr.ed wi l l not fit into the current line. 
Add. r ioml newliru* marketers can be inserted 
into the text by including a character 
(ASCI I 94) at the appropriate olace. 
W i th the exception o f the characters shown 

in tiible 1, fo* which special interpretation 
applies, al l ASC I I characters wi th codes in rhe 
range 32 to 127 w i l l be trca:edas normal text 
characters. 
Note that i f yoi: v/ant to save some 

compressed text for subsequent extension 
then it is essential that this is done by the 
program so that all pointers are preserved. 
These pointers are required only for the 
compression system's book-keeping and are 
not needed by any program which w i l l use the 
compressed test. Similarly, the compression 
routine, stored in locations 31220 to 31534, 
ir.ay be omitted from the target program. You 
wi l l , however, require the heart o f the 
expansion routine ̶ stored in locations 31000 
to 31198, or su.tahly relocated as required On 
entry to the start o f ".his routine, register 'a' 
should contain the required message number 
and register pa rs 'h i ' and 'be' should point to 
the star: addresses of the text tokens and 
dictionary respectively. Since these are saved 
as 'code' and are position independent they 
may be loaded inco any region of memory tor 
your target program. 

(iisiinc; continued from previous, page) 
2260 30 TO 2090 
2270 „ET nr=nm+l 
7?(T0 INPUT "Anv more tew L ? " i r f 
2290 IF r$="y" OR r * = " Y " THEN EO 
TO 207C 

2300 LFT nd=PEEK 31 F^TM-s-FFK 31S4 
4*256: GO SUB 700 
2310 IF nd<2000 THEN 60 TC 233C 
2320 CLS : PRINT FLASH i:"WARNTN 
G": PRINT " D i c t i o n a r y A lmcs t Fu l 
1 ! " 
2330 BU SUB 900 
2340 RETURN 
30C0 REM * * P r i n t S t o r ed ttessaqe 
s •»* 
3010 BORDEk 4: PAPER 4 : INK 0 
3020 GO SUB BOO 
3030 IF nm=0 THEN RETURN 
3040 FOR i =0 TD nm 1 
3050 POKE 23778 , i 
3060 RANDOMIZE USR 3119? 
3070 PRINT AT 21 ,<->: " r e s saqe No." 
: 1 
3080 GU SUB 900 
30*70 NEXT i 
3lOO RETURN 
4000 RFM * * P r i r t D i c t i o n a r y * * 
1010 BORDCH 5 ; TAPER ZJ : INK 1 
4020 GU BUB 000: IF nrĩ0 THEM RE 
TURN 
4030 LET wd=̶PEEK 31S35 PECK 31 Zi 
36*256 : CLS 
4040 FOR i - I 1U nd STEP 20 
4050 CI S : PRrNT PAPER : : INK 7» 
"DICTIONARY ITEf " : TAB 20; "ENTRY 
MO." : PRINT 
4060 FOR i = i TD i +1 9 
*070 LET c=PEEK wds: LET wds=wds 
+ 1 

LET d=c : IF c>128 THEM LFT 
c=c -128 
^09D PRINT CHR* c : 
MOO IT 6C120 THFN GO TO 407C 
'•113 PRINT TAB 20: j 

4120 IF i=nd THFN 60 TO 4140 
4130 NEXI i 
'1110 GO CUD 700 
4150 NEXT i 
4160 RETURN 
5000 REM * * Uonp r i sE i ou F l . d l l S t l 
CS *+ 

5010 BORDER 6 : PAPER 6 : INK 1: C 
I S 
5O20 GO SUB 300 
5030 PRINT "COMPRESSION STAT I ST I 
CS": PRINT " 
̶ " : PRINT : PRINT 
504O PRINT "Jncomoressed Te>: t " ;T 
AB 20 ; ch ; TAB 27: "bvtf>«? • : PRINT : 
PRINT 

5050 LET c1=PEEK 31539-PEEK 3154 
0*256-(=-EEK 31535->-PEEK 31536*7=IA 
) 
50S0 PRINT " D i c t i o n a r y i t ems " : TA 
B 20 ;nd : FRINT 
5070 PRINT " D i r t i o n a r y S i z e " ; TAB 
20 ; e l s TAB 2 ? : " b y t e s " : PRINT 

5030 LET rrl =PEEK 31541+PEEK 3154 
'2*256̶ (PEEK 31537+PEEK 3133E*756 > 
5090 PRINT "Compressed Tex t " ; TAB 
20 ; rrl ; I AB 27; " b y t e s " : PRINT : P 

RINT 
5100 PRINT " D i c t i o n a r y + Tex t " sT 
AB ZC: ( d l «<nl ; ; \<\kf 27 ; " t y t e s " : PR 
INT : PRINT 
5110 LET x=INT ( 1Q00D * ( l - ( d l +m . ) 
/ c h >>/ lOO 
5420 PRINT "Cono r e s s i o r F a c t o r " : 
I AB VAL " 2 0 " ; F_ASH VAL " l " ; } : ; ' 

5130 GO SUB 90O 
5140 RE"URN 
AOOO REM Save -to Tooe <* 
6010 BORDER 0 : PAFER 0 : INK 7 
6020 GO SUB 700 
6030 CLS : PRINT "Load Lapo and 
p r e p a r e t o r e c o r d . " 

6040 PRINT : PRINT 'Sav ing P n i n t 
e r s . " 
&050 SAVE "Po i n t e r s'CCDE 31535 ,1 
5 
6060 LET x=PEEK 31535+PEEK 31536 

6070 LET l=PEEk; 31539+PEEK 31540 
* 256 - x 
6O0O PRINT "Done . " : PK1NI : PPIN 
T "Sav i ng D i c t i o n a r v . " 
6090 SAVE " L i c z i ona ry "CODE x , l 
6lOO LCT rr-rCEK 31037*f>EEK 31338 
*256 
6110 LET l=FEEK 31541+PEEK 31542 
• 2 5 6 - x 
6120 PRINT "Done . " : PRINT : PFIN 
T "Sav i ng Compressed T e x t . " 
6130 RAVF " Tex t " CODE y , 1 
6J40 PFINT "Done . " 
6150 60 SUB 940 
6160 GL SUB 900 
61 To RFTURN 
7000 REM * * Read f r om Tape * * 
7010 BCRDER O: PA^Eft O: INK 7 
7020 CLS : PRINT "Load t e pe i n r 
e c o r de r and s t a r t . " 
7030 PRINT : PRINT ' L o a d i n q Pa i n 
t e r s ' 
7040 LOAD ""CODE 31535 
7C50 PRINT : PRINT "Load ing D i e t 
i o na r y " 
7C60 LCT x=PEEK 31535+PEEK 31536 
*256 
7C7U LUAD ""UUDfc. .< 
7C80 PRIN" : PRINT "Load ing Como 
resoed T e x t " 
7C70 LET :: PEEK O l 3 1 5 3 8 
*256 
7100 LOAD ""CODE x 
71 lO GO SUB 74 0 
7120 60 SUB 900 
7130 RFTURN 
9500 SAVE "Camptex t " LtNE ISO 
9510 SAVE "C3de"C0DF 31000 .550 
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ARE YOU THE HOME 
COMPUTER RETAILER 

OF THE YEAR? 
1964 

Micro Business, the monthly journal for computer dealers, and Websters Software are organising o 
major competition to find the Home Computer Retailer of the Year. 

tf you have an established, imaginative or particularly successful approach to home computer 
retailing, you could become the Micro Business Websters Software Retailer of the Year. 

1 St Prize 2 nd Prize 3rd Prize 
° €500 ° €250 €1,000 

This easy to enter competition is open to all home computer/ 
software dealers. To enter telephone 01 -661 3687 to ^ ^ 
receive your entry form. I t * 

Electrical Electronic Press. Marketing Department Quacrarr House. 

The Quodronr. 5UTTON. Surrey SM2 5A5. 
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Kathleen Peel with an 
appraisal of Microdrives 
after eight months' use. 
IT IS BIGHT MONTHS since a Microdrive first 
appeared on my desk so it is about time I 
presented a brief long-ierm appraisal of the 
reliability of not only the drives, but also, the 
Microdrive operating system. 
Daring the eight month period, nearly all 

the reviews I have written nave used a Micro-
drive-based word processor. Also much soft-
ware develop nent has taken place for the 
Spectrum und the now extinct Timex 2068 
This has resulted :n almost continuous use 

for cartridges employed in software develop-
ment over a period of weeks and a periodic 
exercise far the cartridges used for the 
reviews. 
Combined with this dmost continuous use 

of the Spectrum Microdrives can be coupled 
preliminary thoughts on the QL drives and 
the QI.'s operating system, which have 
received a great deal o f my attention lately. 
Although the Spectrum Micrcdrives have 

worked without losing any files ̶ and not all 
disc drives can have that said about them ̶ 
.thai does not mean they are without minor 
niggling faults. 
The restraints placed or. program traisfer 

restrict the ability ro p-oduce a simple Basic 
sack up program to transfer all the programs 
and data on the cartridge to cassette tape and 
back a?ain. The cost of cartridges makes it 
very expensive to create a library as they only 
haw a fraction o f the storage capacity of a 
cassette and there is also nc convenient way of ' 
storing cartridges. 
One o f the early problems was in finding 

somewhere safe to store the very small 
cartridges; they are very much smaller than 
the new 3-inch Japanese micro-floppies. • 
The plastic waller now supplied free with 

cartridges bought in packs of four is a great 
help in overcoming the problem cfmisp.acing 
a cartridge, or more likely its cover. I i would 
have been perfect i f the wallet could have 
been made to fit the cassette racks. 
Another problem that arises as a result o f 

the small size of tne cartridges is indexing 
cuiieuts. Cassettes eases aie piovided with an 
inlay card for this very purpose, a quick 
glance along a cassette rack wi l l normally find 
a tape ̶ with the cartridges this is not 
possible. 
A solution for two-drive setups is far drive I 

to contain the working files and drive 2 the 

WS 

utilities and system index. This works weli 
provided none of .he utilities are very large. 
A l though ihe .Microdrive's- perform 

adequately lor speed, on cartridges with a lot 
of free space I tend to double-save each 
program as i t does make the drives load even 
quicker. 
There was a stage when I.started writ ing 

utilities to handle the rather leng syntax 
command entries but, after a while, enese 
became restrictive as they used up space 
which could be bcttci used elsewhere-
The QL drives have been extremely erratic 

and so far have frequently refused to load 
programs that have just been saved. As this 
problem does not afflict all programs on the 
cartridge, it can be assumed that the problem 
lies with the QL's operating system ̶ 
QLOSS. 
My impression <s that the QL seems to lose 

track o f where it has just loaded or saved a file, 
possibly due to changes to the stack pointer 
brought about b / breaks. As none of the 

•programs conta.n machine-code • or memory 
Pokes; they are purely Basic, this is very 
disappointing. 
There appears to be no vertical restraint for 

the cartridges at the front edge. This can lead 
ro the cartridge rocking between ths rep and 
bottom surfaces o f the Microdrive causing a 
rhythmic banging o f the cartridge case, a 
problem that also appears in the Spectrum 
drives. 
I f you already have Spectrum Microdrives, 

they can be used with the QL ir. a read only 
mode. Format and save are not possible ̶ Tm 
not sure why saving is not possible aL the 
moment. Just remember to use QL formatted 
and written cartridges. The Psion cartridges 
make reference to a specific Microdrive and 
may not work. 
The Interface 1 is extremely goud ̶ die 

only minor prcblem is the lack of a Tab 
function, but that can be overcome i f 
necessary. 
The RS-232 capability has allowed connec-

tion 10 virtually everything that 1 have tried 
and the Spectrum to Spectrum networking is 
also very good and extremely fast. 
Strange, then, that the QL should not be 

fully able to link wi th the Spectrum over the 
network. The Spectrum passes tokenised 
keywords which the QL cannot read. This 
may well be compounded by adding two 
incompatible sets of timings. 
Overall, the performance of the Spectrum 

Microdrives is highly satisfactory and 
complaints revolve around minor details o f 
logistics. 
The drives have virtually the same 

(continued on page 133) 

VOUR COMPUTER, SEPTEMBER 1984 131 



All Titles dvaiable mail order from: ̶ 
OUICKSILVA MAIL ORDER P 0 Box 6. VYimljorre. Qorset BH21 7PY. Tel: (0202) «yt /44 

NEW NEW GENERATION ON 
COMMODORE 64 
TRASHM/iN £7.95 S 
3D TUNNEL £7.95 ^ 
ESCAPE £7.95 J y , 
NEW J y A 
ELECTRO A R - J ^ Ab A 
ELECTRON ffl/ 
£14.95 X / 

GATE CRASHER MINED OUT DRUMK1" ANT PTTACK 

m m 

VELNOR'SLAIF SNOWMAN BOOGABOO 

0 'l'he 
Snowman 

SPECTWM « K £694 
ElECrR0Ni695 BIC £635 LY\X £695 

SPCCIPUM ' IK J U S 
OftlC'ATMOS £<..91 

uac £9.95 
(IN A BOX • UOCKvET} 

SPECTBJM 45< 

CCMWODOft* M «e>5 

onr.l JTM0St6.9! SPCCIKUM48X C6.95 
COMMODORE 65 an> SWCTHUM £G.9i 

>ECTRU* 4flK £69! "MM000RE 64 £7,95 



(continued from page 131) 
performance ;.s the disc drives I have used 
recently except for the lack o f random access 
to Spectrum files 
1 have a feeling that ihe high cost of 

curt ridges is being used :o restrict demand for 
the cartridges while production builds up. 
The peformance of the QL Microdrives is 

tar ess satisfactory. There appears to be a 
major cesign problem in the software which 
allows a user to create r.on-loadini files from 
Basic programs which do IDI contain 
machine-code or system Pokes I 

The simph i'ttle program, r'ght, provides 
the new ROM entry position of ihe 
Microdrive commands. The reader can ceta 
better understanding of the Microdrive 
operation by producing a disassembled 
listing from the start o; each of 
commands. The code tanas to jump around 
but sections can be used quits easily within 
yuui uv/ii pruyrains. 

Recently, I repor'ed that the Qt Micro-
drives :n the FB ROM machines (chock ty 
typing: Print ver$) were prone 'o lose 
programs and data by becoming unread-
able. You will be pleased to hear that the 
latest /ersion of t'ne QL seems lo have 
cured the problem which means it must 
have beer, a software problem in the old 
ROM. 

Using the "new" OL 'or a period of weeks 
ho3 provided the data integrity that a uocr 
tvotld require and g;ven a much nigher level 
of confidence in the drives. AH that remains 
are 'he tv/o problems of excessive cartridge 
cosls ̶ £5 is still daylight robbery ̶ and 
disappointingly long and frequent CL 
Micodrives accessing \im9S especially 
ivhen using tne Psion software packages. 

1 c l e a r 

2 3 0 0 0 0 

* 
" 4 3 5 . 6 J 1 w 

5 P O P y P ° ' n f . S " : 

6 ^ H ^ r o 5 0 0 5 3 S T E p s 

: P R I N T O H R * C 2 ^ P E E K A J F N 

^ NEXT A J 0 S , , B 

s , . ' . 8 p f J N T P R I N T - p 
s s : PRINT : I f t E x t e n d u e , i 

TURN r t E K C ^ 2 J T 2 5 6 
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Write your own machine code adventures 

Without any knowledge of machine code whatsoevei 

THE QUILL 'u a major new utility written in machine code whick allows 
even tke novice programmer to produce kigk-speed mackine code 

adventure* of xupenor quality ti» many available at tke moment without 

ar.y knowledge of machine code whatsoever. 

c ~ T.' sing a menu s*le<?tion jyj'em you may rreat<? w»ll over too locations, 

describe them and connect routes between (ken. ^ o u may then fill them 

witk objects and projlems of your ckoiee. Having tested your adventure 

you may alter and experiment witk any section witk the greatest of ease . 

A part funned adventure may be saved to tape for later completion. 

V/kcn you have done ioTHE QUILL will allow you toprcducc a copy of 

your adventure wkick will run independently of the main QUILL cd itor, 

so tkat you may give copics away to ycur friends. 

THE QUILL is provided witk a detailed tutorial manual wkick covers every 
asp eel of its use in writing adventures. 
- - — - — . 

FOR THE 48K SPECTRUM AT £14.95 

Now available in VV H Smith, end from many 
computer shops nationwide, or direct from us by 
post or telephone. 

SA E for full details of our range. 

Dealer enquires welcome. 

G I L S O F I 
30 Hawthorn Road 
Barry 
South Glamorgan 
CF68I.E 
3(044*) 732765 

Credit Card Order line 

Personally manned for 24 hours 
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Andrew Nelson, £4.95 
The QLhas a rich, new programming vocabulary, 
and this great book gives yuL lie chance to master 
the host of new words Sinclair has added. Sure, 
yuu can use the QL more or less just like a 
Spec:rum, but if you do, you are missing the 
extraordinary power which lies behind the radical 
concepts of Super BASIC. Command by command, 
statement by statement, Andrew Nelscn takes you 
through the richness of QL SuperBASIC in 
Exploring the Sinclair QL — An Introduction to 
SuperBASIC. Just £4.95 and available from most 
book ar.d computer shops. In case of difficulty you 
can order it directly from Interface Publica-ions, 
using the coupon below. (Trade only: Interface 
Publica:ions are distributed exclusively in the UK 
and Eire by W H S Distributors. Expor: 
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Interface Publications, Department QYC, 
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1 We're the experts! — 

Please send me the following books. 
I enclose a total of £ 

• Exploring 1he Sinclair QL — An Introduction to 
SuperBASIC - Andrew Nelson, ISBN 0 907563 84 8 

• 49 Explosive Games for your ZX Spectrum — 
Tim Hartnell, ISBN 0 907563 53 8 

• Delving Deeper into your VIC 20 — 
Philip Campbell, ISBN 0 S07563 62 7 

• Creating Adventure Games on your Dragon 32 — 
d i v e GiTfoid, ISBN 0 907563 57 0 

• Dynamic Garr.es for your VIC 20 — Mathew Boek, 
ISBN 0 907863 34 1 

• Creatinq Adventure Programs on vour Computer — 
Andrew'Nelson, ISEN 0 907563 36 3 

LJ Puttir.g your VIC 20 to Work — Torn Lau, 
ISBN 0907563 46 5 

• The Easv Way to Program your New Computer — 
Tim Hartnell. ISBN 0 907563 60 0 

• Creatine Adventures on you: ZX Spectrum — 
Pe er Shaw & Jair.es Mortleir.an ISBN 0 907563 5E 9 

• Practical Uses for the Microcomputer in the 
Home — David Hole. ISBN 0 907563 59 7 

• Mastering Machine Code or your Commodore 64 
- Mark 3reenshields, ISBN 0 907563 69 4 

• Making the Most of your TI99/4A - Scott Vincent, 
ISBN 3 907563 66 X 

• Dynamic Games for your Electron — 
Neal Cavalier-Smith, ISBN 0 907563 67 8 

• The 3-D Animated Apple — Phil Cohen. 
ISBN '>907563 78 3 

• The Art of Structured Programming — Peter Juiiff 
ISBN 0 907563 79 1 

• Dynamic Games for your TRS-80 — Gail Duns & 
Tim Hartnell. ISBN 0 907563 63 5 



Bernard Harmel puts the 
Dragon on file. 
THIS PROGRAM, which is entirely in machine-
code, allows you store, search look at and 
save data in the form o f a carc-index i n the 
memory o f the computer. 
The program has heen -ealisrd on a Dragon 

32 wi th the E D TASM + cartridge. It 
o c c u p i e s 1 , 9 71 b y t e s anc leaves 
approximately 29,200 bytes tree lor data 
storage. For first time loading, switch the 
machine off, then on, and load the decimal 
machine-coce :n listing 1 using the Basic 
piogram supplied ̶ listing 2. A checksum is 
included at the end of each line :o prevent 
errors. 
Afr?r rhar save rhe rodr* rn rape as n 

machine-code file: 
CSAVEM "SFILESS", 30920, 32400: 0 
T u r n the machine oi l , then on, and type: 

POKE 25,6 Enter \ 
NFW Entor • 
C_EAR 20, 1693 Enter > 
Then you must set RAMtop . 

That is to say you 
must tell the 

to rnsorv* thorr 

cornpu:cr f rom where it must note the dita ̶ 
mir.. 1,701: max. 30,900 - that is done by 
Poking rh:* v:dnr 7.10 in he desired address. 
Poke 1701, 210 receive the maximum place 
for data storage and Poke 30900 t.ie 
minimum. Final ly, :vpc: 

EXEC 31921 
The mi-mi must appear nn the screen. Let 

us suppose that we want to c.assify books 
each book is identified by a file specifying the 
author, t ide, year, price. 
We must f r s t def.ne a model file collecting 

these diTerern pieces of in format ion. 
Command 1 allows you to do that. Press 1, 
rhe screen turns green and a cursor appears in 
:he lelt-hand corner ot the screen. You have 
10 lines to create your model file; i f you t ry to 
write oil the 1 l t l i you get -jci end o f fdo -rror. 
Press ¦ and continue Use the four arrow 
keys to move the cursor and the other keys to 
write. To clear a charactei put the cursor on 

the left and press •*-. When data first appears 
ãter an item it must be followed by: 

(CHRS(5R);, 
For our example, the model file could be 

like his ̶ use command 1 to create it . 

AUTHOR: 

TITLE: 

PRICE: 
(WITHOUT VAT) 

BOOKS 

Y E A R : 

32 Columns 

When the model file is finished just press 
Enter and the message F.le Recorder w i l l 
appear on the screen Press any key to return 
to ihe menu. 

(continued on next page) 
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and prtss F.nter. I f you make an error use 
u> correct it. Example ̶ Searching: WAR * . 
I f the string searched is ir. memory the 
corresponding lite is d ispkyec on the screen 
a id . iii the bottom of rhe screen, he message 
\Spnce' Dump to Printer. I f you press: 
Space: you w i l l get a copy of the screen on the 

printer. 
Breiik: return to the menu: 
Any other kev w i l l mtke the. computer 

continue the research. 
I t ' the string is present several times in the 

file^ it is displayed several times also. I f the 
strir.g isn'1 in memory the program displays 
Finished. Press a key to get the menu. 
Command 4 a.lows you to save the card index 
and also to leave :he program. Press 4 several 
times and you arc in Basic. You can type: 

{continued on page 138) 

Listing 1 Decimal dump. 
70920 > '•0 73 76 69 32 - 320 31 170 

•; V? 67 79 D; - 3TO 31 1 7S 

30930 60 to1? o8 70 73 - 340 -1100 

30933 V 70 73 03 72 6V = 373 31 195 

30940 '/ t>a 39 03 GO 65 335 31190 

30945 > 67 h9 39 50 60 - 301 31195 

30950 - - > BS 77 BO ̃2 r:A - 3SG •1200 

30935 / 7? 32 60 92 77 ̶ 346 5120J> 

J096U / ?a B4 69 92 /9 = 39:' 51210 

30965 > /b 32 63 40 32 - 2S0 31215 
SUV/l> / 52 fcd 77 BO - 342 3l22v 

30975 > 32 32 32 52 49 - 177 3122b 

309 BO >' "7 32 67 76 = 2/6 31230 

30985 • 65 87 B3 69 65 - 364 31235 
30970 ' 32 67 72 7-3 '/M - — 77 "il 

30993 > 71 39 69 7D 63 - 344 31245 

31000 • 52 79 70 32 70 - 2B3 31 250 

31005 73 76 69 85 a? - 390 5i 2t,r. 
V 7fl <14 AS fifi ̶ -47 

3K-IH S9 82 02 79 92 - 31 ?65 

31020 ̶ > 79 an R4 32 77 - 3S9 • S 270 

31C25 — > 70 32 77 ft 9 77 - 325 31275 

31030 79 02 09 79 79 = 407 31200 

3 K 3 3 ̶ • 32 83 34 65 92 - 346 31285 

31 <• 40 ̶ / 34 73 70 71 32 - 339 51290 

51 <145 ̶ 79 73 70 84 - 39-1 3129* 
31C50 ̶ 52 40 V.i 49 43 - 219 31300 

31C55 — > 11 32 ;o /V as - 307 3130: 

31 <60 ̶ • ' ) 70 60 106 106 lOa = 464 3131C 

3 K 6 3 ̶ ; \:>b 106 106 106 106 = 550 31515 

31 r ro ̶ I:J6 >06 106 106 106 e 550 3I32C 

3 I \I73 ̶ ' i I je> 1 Uto jiirt 1 Vt> tut. -

7 KOO - - > 136 106 106 106 106 a 530 3! 33C 

31C85 / 136 106 106 106 106 = 330 3.335 

31C9C- ̶ . ir>6 106 106 106 :06 - 330 ; . 34C 

21'.OS > bU AC 7 J 7? - ZiB i. J1K 

31100 70 32 ;y rs 76 329 3.3SC 

31 103 ̶ ' } 69 32 32 32 32 = IV/ 3.355 

31 110 ̶ 5 7. ftft 69 82 73 - 327 3.360 

31115 65 92 AH 3:> 77 li — 1*7 3 . 

31120 ̶ » 65 92 77 69 /6 = 3 (̂9 3.370 

51 125 ̶ ; • 1 >6 106 106 106 106 530 3:375 

5 1 150 136 106 106 106 106 - 330 7-i 38C 
31135 1 "n 106 I "6 106 105 - 53C- 3.30S 
31 140 ̶ ) 136 106 106 106 106 - 330 " 39C 
-I I4!s > 136 106 106 106 106 = b'-JO 3 395 
3i i::<' 106 106 106 1 Oft I On a 530 3.101 
31155 > 106 106 1C6 69 78 - 4 ft-, 3.405 

OT LZ -z - 29? 3.4 K 
31165 > 86 c3 7fc 73 - 332 "5.4 in 

(continued from pre/ious page) 
The command allows you to complete the 

model file with information. Press 2 and the 
model file w i l l appear. Use the arrow key to 
move the cursor near I he items and type [he-
information corresponding to the irem 
between 

(CHR$(34)) 
I f an irem lias :io information it mus: be 

followed by I f you forget a " you w i l l get a 
Syntax Error ̶ use the arrow keys to 
correct. 
When every item is followed by the 

information press Enter and you get OK"- I:" 
you press: 
Break: return to m?nu and file is recorded. 

N : the file i i cleared r.nd you can wr i t * ir 
again any ether key: You record ihe 
file and make offers the model file and 
the cursor ready to wri te the next 
file. 

Example: 
BOOKS 

AUTHOR: "H . G. 
Wel ls " 
TITLE: "War of the 
Wor lds" VEAR: "1964" 
PRICE: "3.5" 
(WITHOUT VAT. 

Command 3 allows you. to search a string 
among all the files stored in memory, fress 3 
̶ Searching w i l l appear ai the bottom o f the 
screen wi th the r i r so r . Type your string 
followed by 

(CHR$(35)) 

60 i S H4 73 79 - 369 
7 C ZOL (.U OS - 39S 
78 69 32 "O 73 s 322 
6/ ' 2 69 32 - 277 
66 02 69 75 - 357 
37 32 32 £2 ft9 - 247 
B4 7 9 05 £2 32 - 362 
65 65 3? 77 69 = 52H 
7£ 65 1 13 32 32 54o 
' ? . 60 69 70 7.3 -

7o 73 04 /3 79 - 397 
79 32 6R 32 95 r: 
70 32 71 A9 66 - 316 
63 32 73 84 S7 = 336 

•>2 & 111 = 74 7. 
32 32 52 87 84 - 26 5 
79 67 75 fat. / l - 357 
69 32 .68 •rn 7 5 = 274 
78 ro 79 PO 77 - •MC. 
65 84 73 79 78 - 379 
03 32 32 32 32 = 21 1 
32 115 32 32 - 243 
82 69 67 77 ft 9 - 3SO 
H:» '67 72 6? $2 - 322 
tofi 37 73 7£1 /O = 321 
79 62 77 65 94 = 387 
73 79 78 83 32 54;-, 
32 —2 3? 1 16 32 - 244 
32 22 93 65 06 - i'9a 
69 22 70 73 76 - 320 
69 I 17 32 32 32 = 782 
/li £V 87 32 32 - 298 
32 32 52 32 32 - IftO 

72 32 5<J 32 - 160 
32 72 32 32 32 - 160 
30' JJJ •T-Z Z2 32 - loo 

"32 32 ! 18 32 - 24 ft 
32 32 73 /a 03 - 29B 
HO c9 67 91 73 a 373 
7Q 7H 4.0 •Si - -•in 
32 VO 73 o7 72 314 
73 69 62 129 63 - •116 
34 5 139 ftl 126 - 360 

177 IFC l ->o T4 - 52<̂  
6 ld7 129 191 177 - 619 

249 , ::7 120 96 l?6 = 655 
122 ItV 190 12? 24 B - 84ft 
230 132 I 54 124 167 - 'B7 
1 ̃ 7 1179 126 a^ 231 - 763 
132 .a9 126 106 129 = 

3142Q 
31425 
-14X0 
"1435 
S1 44<i 
31 145 
3iiso 
31455 
31460 
>l4f,3 
31470 
3147S 
3 MOO 
3 I 485 
5! 4aO 
3 I 4 tlj 
71500 
5 I "'05 
. i5ii-
" 1520 
si-.:3 
31 320 
"15-5 
:• i s-K' 
51545 
3i5So 
31555 
5 1560 
5: stfs 
31S70 
31575 
313 BO 
•1333 
5 i 590 
31595 
T-16CO 
3lte05 
31610 
31615 

i 1625 
>16 53 
31635 
' 164 j 
31 fs4', 
31653 

̶ > 13 1ft 3? 3 70 _ 141 
12*7 9 39 41 12-? - 347 

— G 30 y? 12*? •7* ̶ -02 
̶ > 79 43 129 10 39 = 260 
— f 54 746 127 24b 193 - 94t. 
̶ / 0 38 1 1 140 - a 19' 
̶ > 63 35 ft 109 i •>'• a 410 
̶ .> I 14 • 26 i2:- 170 10> = 72-
̶ > 127 14 it I2t> 122 S7C = ft86 

199 ?r.3 12o 122 23C - 951 
̶ > 190 i I 7o 122 25C _ 697 
̶ > ISO 32 126 122 250 = 72£ 
̶ . l-rtt 224 43 133 102 / a : 

> 127 243 12-7 0 30 - 53S 
- - > 11 - 40 5 t J 3S - 254 
̶ " / 6 .09 i /.'J 114 1^6 = 56C 
̶ > 122 70 140 4 C - 436 
̶ > 37 1 ! 19: 127 24a - 614 
̶ i 93 :ss 3B 4 19B = 66G 
̶ \ 231 132 1 TO 122 r<i-7 

17C' ••2 < O 127 - 445 
̶ > 127 J"n4 Id 190 127 a 714 

253 16 iv: 127 2S2 ̶ 036 
— 1 fti i?n 1 .111 fi.3 ̶ 502 
̶ 34 87 12-1 VB "0 - 3Kft 
̶ > 245 24^ 127 254 197 - iOtc-
̶ > •3 3B 7 190 1 34 - 377 
̶ .> 231 160 12<: 127 254 a B9 f. 
- - > 166 120 140 r, 63 -T 502 

3? 27 ID-" 125 173 - 501 
16 190 127 252 1ft = 601 

̶ > 191 127 25C 139 126 - 883 
M7i 142 A 0 191 4 27 

̶ > 127 
>48 100 122 170 - 95b 

̶ > 126 173 32 57 129 - 468 
̶ > 93 39 2C 167 lfa".' a 484 
— - >6 14 O t Z'. l 9V s>/ - 4'A5 
— > 210 189 12: 132 109 = 843 
̶ > 05 1 26 124 19B - 6b9 
̶ / 176 123 72 154 128 - 503 
— / li. 7 U'.ft 1C 191 1 V.f - 6&1 
̶ > 250 12ft 123 47 134 a 680 
̶ 210 567 lft4 189 123 833 
̶ > 226 142 4 O 16 - 390 

1V0 177 1 -A 1 70 _ 062 
̶ > 140 5 63 35 43 a 286 
̶ > 246 127 255 193 0 - 921 
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Unique technology: British made 
laminated glass, aspherically curved 
Contrast Enhancement Antiglare Filter. 

the clock by phoning the CEAF 
Department on (091} 414 5511, quoting 
your Access Card numher. For other 
screen sizes, please ring or write — 
the CEAF prices for 'specials' would be 
considered very competitive.... if there 
was any competkion! 

Up to r ow, contrast-enhancing filters 
have always been flat—anc sc has their 
performance, because the screen of your 
TV, monitor or VEU is curved. 

Up :o now, most filters have been 
plastic because it takes mindbending 
technology to tend optical-quality 
laminated glass. 

Up to now, filters have 
been expensive — awkward 
production techniques 
have meant price 
tags from around 
£50 to well over £100. 

Forget all that: 
the Romag CEAF is here. 
British designed and 
manufactured by space age military 
tcchriclogists, CEAF is profiled to fit 
your display screen, giving you the 
ultimate in contrast enhancement and 
antiglare performance. For under £20, 
this first generation of eye-friendly 
filters diffuses all specular reflections, 
gives sharper image clarity from edge to 
edge of the screen and greatly enhances 
display colours. 

Mounted and removed in seconds by 
invisible vclcrc fastenings, the anti 
static, anti-shatter CEAF is a major step 
forward in the operational safety of 
From Alders® Boots • Djcons * Harrocs* House ofFraser Croup 
e L&skys • John Lewis Group 9 John Meniies • Seli'ridc-is • 
W.H. Smit), • aid other leading home computer retailers. 

computer displays—unpro:ected screens 
oar cause blurred vision, watery and 
itchy eyes, headaches and (according to 
such authorities as the Institute of 
Ophthalmology) even permanent 
changes in eyesight. 

Scratch-resistant, durable and easily 
cleaned without expensive sprays and 

agents, 9", 12" and 14" 
CEAFS are available from 
leading retailers at only 

K&j £1S.95 including VAT 

Or fill in the Freepcst 
ccupon and your 

CEAF will be despatched 
within 48 hours. Orders 
can also be placed around 

Fro ROM AG, FR KE POST, CE A F Dept. YC, 
Blavdon on Tvne, Tyne & Wear NE214 BR. 
Telephone: (091) d id 551L 

ROAD FROG by courtesy oFOocwi Software. MTA t6?B 

My TV/Monitor/VDU is:. 

(model) 

. (make) 

(size) 

My Computer is:_ 

Please send m?: _ 
.(make/model) 

_9r CEAF(s) 

12" CEAF(s) 

_14" CEAF(s) 
at £19.95 each, inc. P&P. 

Ienclose cheque.'P.O. No 

for £ made payable to ROM AG. 

OR My Access Card No. is 

n 
Name 

Address 

Tel:. 

HOMAG 
r j t S B A 

• i 
A / 

i m J T M 

The filter which eliminates all competition 
CEAF is i Registered Trade Mark 



(continued from page 136) 
1. CSAVEM "MODEL" , 32420, 32740, O.save 
the model f i le. 
2. CSAVEM "$FI LES3", 30920, 32400,0 save 
the program. 
3. CSAVEM "FILE" , 1700, RAMTOP, 0 save 
the card-index. 
where RAMtop = 255* PEEK(32762) 4 PEEK 
(327G3). 

Command 5 allows you :o reset the 

memory. This command is error trapped. 

Piess 5 — OK? appears at the bottom of the 

screen. I f yon press O (net r.ero) this 

command is executed. All the memory is 

cleared and RAMtop is set at 1730. Any other 

returns you to the menu. 

Command <3 allow? you to look at your card-

index sequen:ial'.y and to clear certain files. 

Press 6 and the first file is displayed with l ie 

message 0 Dump 1 Clear. I f you press 0 you 

will see 'Space': Dump lo Printer. I f yon press 

— Space: you will get a copy of the screen on 

'.he printer. Any other key displays -le 

following file. 

I f you press 1 the present file is cleared from 

'he screen and from memo-y and the nert tile 

appears on the screen. I f you press Break you 

return to the menu. 

I f you press any o:hcr key the next tile will 

be displayed. The message Finished appears 

when :he exploration of the card index is 

terminated. Press any key for the menu. 

(decimal dump continued frcm page 136) 
31655 ̶ i6 30 2 92 lo - I6i 
31660 ̶ > 1 42 1 70 744 J _ 703 
31665 ̶ > 189 1 23 147 .09 1 2 c = 776 
316/0 05 129 78 3Q 9 33? 
31675 ̶ > 190 127 252 ;91 12' - B9/ 
31600 - ̶ > 250 126 125 7S 129 a 7 OS 
31633 ̶̶> 3 16 29 0 252 = 310 
31A90 ̶ > 126 125 73 .29 122 = r,77 

31A95 — > 30 202 166 .60 129 - 69S 
31730 ̶ > 128 39 196 .29 210 - 702 
31733 ̶ > j f 4U« 12/ :54 3" - 549 
31710 242 IA7 120 :26 125 = 786 
31 713 ̶ > 209 16 142 4 l> = 371 
31720 ̶ > 142 126 164 66 120 /26 3172S > 167 lOO 16 :-»o 3 - 408 
31730 ̶ > 63 35 2-16 57 IB" - 590 
31735 ̶ > 126 93 189 122 170 = 700 
31 710 3 142 4 0 16 142 T* 304 
31715 > 1?/. 1 A4 iw. 128 167 - 7S. 
31750 > 160 140 5 64 37 - 40b 
31755 > 2*7 16 142 120 200 - 725 
31760 > 198 13 109 125 14; a 672 
31765 > 109 12A 85 126 12'. 630 
51 / r o 177 199 126 93 16 - 60. 
31775 > 1*2 120 244 191? L B 700 
31700 .> 109 125 147 199 126 a 77o 

31783 - - > 05 129 79 16 30 rr 347 
3 I 790 > 0 150 142 6 16' TT 4A2 
31795 > 134 210 167 128 140 - 77° 
31900 ̶ > 170 180 37 249 126 a 712 
31005 ̶ > 124 177 142 6 165 = 614 
3IBIO '/ i i i 127 / : > / JBV 126 tr 885 
518:5 / <53 190 127 i37 191 - 6t>J 
31620 .» 127 246 10? 126 106 a 794 
31025 > 166 132 12? 210 If = 653 
21BA- > T9 1 !<£.:> if i 127 - 02C 
31935 / 232 ! 24 127 255 189 a 947 
31040 > 123 .43 127 127 25S - 777 

31945 / 16 191 12' 237 16 - 602 
31050 •> 147 70 74fl I9fl IK a 727 
31055 •> lt» ! 23 14' 109 126 a /7c 
31060 H3 :29 3 16 59 a 272 
51863 ̶ > 1 140 129 48 30 »• 356 
31870 - - > 6 189 12h 8 126 
5 1075 124 72 129 49 39 a 4 13 
31080 ̶ > 3 126 124 72 190 = 315 
31385 ̶ > 127 246 1ft 190 127 » 706 
31990 - - • 252 191 12* 252 166 a 90G 
3lS«5 — > l CJ.i 10/ 12W 16 14v a 61 1 
31900 ̶ > 120 180 37 246 189 a 772 

5l9o3 
z i -7: o 
31915 
'1920 
3 1973 
31930 
31=735 
31940 
31 s>45 
3l9b>-. 
31955 
3 >960 
31 9Ar> 
31970 
3iv/s 
31960 
319B5 
51990 
21W5 
3 2 C O O 

3200S 
37010 
•W . i -I 
32020 
32025 
32030 
32035 
5204O 
32045 
32050 
320ri3 
32060 
32065 
32070 
32075 
32030 
32035 
32090 
32075 
T21W 
321 >5 
32110 
52115 
32120 
32125 
32130 
32135 
32140 
3 2 1 I S 

3 2 I S O 

126 
i 27 
191 
12 

120 
71 ft 
7 5 0 

1 2 7 

4 

I 6 7 

38 
16 
VA 

4 
102 
0 

1 * 7 

3 8 9 

. 9 

1 9 0 

126 
1 2 9 

102 
9 0 

5 7 

4 9 

1 2 9 

1 2 5 

129 

123 
1 2 9 

5 3 

1 7 9 

1 2 4 

1 6 9 

y.zti 

1 2 7 

1 0 9 

1 7 6 

i u« 
2 ' 5 

1<?1 

U2 
I ? A 

121 
1 2 3 

t& 
14/ 
ls9 
166 

1 2 1 

1 2 7 

189 
1 9 0 

4FL 

1 2 7 

0 
1 2 9 

2 4 9 

1 4 2 

1 8 9 

128 
1 9 9 

4 0 

1 2 1 
1 2 3 

LA 
5 7 

125 
32 

i JU 
1 9 3 

1 0 9 

16 
mo 
7 5 

5 1 

9 4 

5 2 

16 
54 
6 3 

126 
147 
2 4 H 

1 2 3 

9 3 

125 
3 7 

1 2 7 

1 2 1 
OS 
3 2 

1 4 7 

190 
1 6 
2 9 

160 

•18 
150 
2 5 2 

116 
16 

1 2 7 

1 2 4 

151 
1 4 0 

1 4 2 

1 2 1 

125 
16 
4̂ 

126 
2 3 6 

B 
142 
1 G 9 

26 
3 0 

6-1 
O 

126 
3 9 

m 
176 
3 8 

126 
3 9 

3 9 

3 0 

126 
9 3 

4 

I S 
55 

1 2 4 

161 
1 0 9 

7 5 0 

2 1 
1 4 7 

1 9 3 

16 
1 3 

1 4 2 

1 4 2 

18? 

177 
126 
121 
36 

I 9 S 

24a 
128 
127 

6 
4 

86 
8 

142 
189 
42 
190 
40 

I 22 
173 
166 

2 
I £7 
38 
85 
254 

A 

124 
A 

124 
40 
23 4 
215 
124 
.89 

O 
. 2 2 
37 
.27 
.27 
.26 
57 
9 0 

16 
12 
42 

126 
< 2 1 
5 

122 

191 -
~4r. -
124 = 
1'13 -
3 -

127 J 
127 = 
14-' = 
24j -
3 -
•3 = 

19* = 
142 -
1 2 1 -
125 -
16 = 

1 0 9 = 

1 3 6 = 

O? -
0 -

160 = 
1 3 1 = 

12V = 
2 1 1 a 

me = 
190 -
IB? -
19B = 
1 2 5 -

2 1 8 -
1 8 9 A 

1 9 B -

1 2 3 -

I 9 i = 
1 7 0 -

1 0 9 -

2 4 5 -

1 2 7 -

12: = 
16 = 
l: -

1 4 2 -

126 -
12: -
1 2 5 = 

5 ? = 

6'i -
14fc -

5 1 7 

873 
645 
3 5 2 

607 
876 
/B!» 
570 
441 
433 
563 
360 
411 
740 
2 3 0 

80o 
506 
300 
577 
603 
35S 
67? 
5 6 0 

3Bo 
3 6 ? 

4iv 
641> 

4 1 3 

66' 
39T 
5 B 0 

623 
65i 
720 
93ft 
59. 
715 
72̂  
730 
64. 
493 
S5* 
499 
55: 
506 
483 
43fl 
783 

32155 ̶ 

3216" 
37 1 65 > 1 •/<.• ̶ 
32175 ̶ > 
32180 ̶ \ 

521 B'J ̶ 
52190 ̶ 
32195 — > 
37 200 
32205 — 

32210 ̶ V 
32215 ̶ > 
32220 ̶ 
32225 — 

32230 — > 
— 

32240 — > 
32245 — > 
32250 — > 
322GS 
3226C — > 

32265 — > 
3227C ̶ 
Wvv: — 

3229C — > 32205 — 

7?29C > 
3229.1 — > 3230C — > 
32305 — > 
32310 — > 32315 — 
:•£ >«:u — > 
37323 — / 
32330 — 

32335 — 
32340 
32343 — / 
525SO — 

32355 — 
32J60 
327f.5 - -
7?77i.- — 

"•2375 - -

700 — • 
7:783 
7:-90 

9 0 

57 
1 9 9 

LOO 

7 3 6 

A 
2 3 6 

7 .9 

2 3 3 

2 4 0 

3 9 

3 9 

1 9 1 

1 2 9 

1 
1 2 7 

1 2 7 

9 
1 9 0 

102 
170 
1 B 9 

1 4 2 

1 8 9 

O S 

1 0 9 

4 

2 4 6 

3 4 

166 
"4 

2 
1 5 

13 
1 2 9 

126 
I R 9 

3: 

I 
249 

6 4 

16 
248 
I A A 

36 
745 

193 
16 
1 0 

109 
1 65 
2 SO 

36 
io6 
44 
230 
177 
134 
1"1 
255 
\i/ 

129 
127 
16 
O 

126 
170 
173 
ICO 
126 
0 

127 
-:A 

12 
128 
126 
1£9 
15 
1.6 
120 
I r~ 
79 
0 

l-*0 
£7 
199 
1 40 
57 
120 

4 
57 

O 

1 4 2 

142 
L O O 

122 
16 

160 
1 6 

191 
120 
1 7 7 

126 
242 

3 8 

127 
109 

3 

242 
142 
1 Q 9 

0 5 

221 
147 
I OA 

127 
244 
174 
140 
12V 
64 
.26 
128 
.09 
24 
15 
. ro 
249 
.99 

6 
I A 

96 
5 

:42 
:40 
129 
2 5 5 

"8 240 -

111 1 1 a 
5 9A = 

111 127 -
170 .42 -

ISO i 27 -

1*73 99 a 
140 s — 

247 .27 -
129 2 1 O a 
127 240 = 
125 .92 ̶ 
166 ISO -
250 48 a 
2S2 124 -

123 145 -
Ittf 126 a 
39 19 = 
126 125 -
120 213 -12-j 147 -

57 16 a 
190 25 a 
109 126 a 
3? 4 -

37 142 * 
177 744 -

193 31 -
1 r>7 544 -
5 63 -
9b 37 -
18? 12H = 
34 134 -
15 IB9 -
123 15 = 
1- i 13 -
126 126 -

!) l^f -
37 142 = 
96 231 -
0 37 a 

I -12 * -
731 160 = 
Vn 37 -
c lo4 -

120 1BO 
210 36 -
25S 255 

Messages. 
F le recorded see command 1 
F nished „ „ 3 , 6 
'Space: Dump to Printer „ „ 3 , 6 
OK? „ 2 
O dump anrl r.lear „ 
End of File „ 1 
Syntax Error „ M 2 
Out ot Memory „ The 

memory is full. 
The message Mo Starting Point (210) 

Found can appear after an 
EXEC31921 

The program explores the memory 

searching RAMtop (210); ifit doesn't find it it 

displays that message. When ycu load a card-

index again you must not se* RAMtop — it is 

automatic. 

56/ 
347 
<51 
'fir 
859 
504 
vio 
223 
046 
073 
ft27 
70-
056 
599 
693 
059 
824 
197 
ft 1 O 
673 
667 
*73 
704 
776 
6 2 0 
502 
C41 

"AS 
f 0 2 
308 
511 
435 
554 
475 
473 
5B4 
4U5 
437 
529 
31 I 
749 
294 
617 
744 
417 
1067 
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Tel:0344 427317 

FOR COMMODORE 64 AND 48K SPECTRUM 



Little Brothers should 
be seen but not heard 

A maxim which eloquently describes the Brother RS-232C interface, the HR-5 is compatible with BBC, 
HR-S. Spectrum, Oric, Dragon, Atari and most other home 

Less thana footacross,it's nonetheless loaded with computers and popular software. 
features. 

The little printer that's low on decibels. 
There's one thing the HR-5 won't give you. 
Earache. 
For the annoying 'clickety clack* many printers 

produce is mercifully absent from the 1IR-5. 
Quietly efficient, :t delivers liigh definition 

dot matrix :.exl over 80 columns at 30 characters per 
second (maximum) 

Text or graphics with case. 
The HR-S also has something of an artistic benl 
Being capable of producing uni-directionnl 

graphics and chart images together with bi-directional 
text. What's more it will hone down characters into 
a condensed face, or extend them lor added emphasis. 

At h o m e wi th h o m e c o m p u t e r s . 
Incorporating either a Centronics parallel or 

Perfectly portable, the battery or mains operated 
HR-S weighs less than 4- lbs, and has a starting price 
of only £I S 9.9 5 (inc. W ) . 

Which is really something to shout about 

PLEASESEND .ML MORE DETAILS OI:T! IF RFMARKABLE BAOTF ICR 
UR APRIN IFCR. c 

NAiV F 

Al)lil\L:JiS 

TEL NO . 

AVULABLE FROM: BOOTS, HY MAN'S, W LDINGS, SELFRIDGES AND ALL 

G O O D COMPUTER I QUI W E N T STOCKISTS. 

brother\\ 
HF.PT P. BXOTL ICR OITIC- EQUIPMENT DIVISION. JONLS • BROTHER, SHEPLCY STREET,GUIDE 3RJDGE, AUDENSHAW, MA.NC1 L i S i i R M34 SJD 

TEL0613306S3I (10LIN£S)061530 01!t (6 LINES: 06 ! 330 3036 (4 LIN3S).TELIX: 669092. BROTHER INDUSTRIES Ll'D. NAT.OYA, JAPAN 

CU'i Mil I I A-ORROI L 

PAPER. 

NOW ONLY 

£159.95 
inc. VAT. 

RFGUI Ml, CONDENSED OK 
EXTENDED FAGFS. 

RATTEKY OR .MAINS 

OPERATED. 
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Nine new commands for 
Spectrum Basic, courtesy 
of Robert Newman 
I HAVE WRITTEN ii uii.LhiiiL-v.uJt lOJtiiie which 
adds nine new commands to Spectrum Basic 
whic.i wi l l run with or without Interface 1. 
The machine-code routine must be loaded 

and initialised before either wr i t ing a 
program, or loading a program which uses the 
new commands. I f you c.o :his it is net 
necessary 10 save the machine code zgai i 
when you save ycur program. 
A shi rt 3asic program, listing 1 (16K) cr 

listir.g 2 (48 K), is used 10 load the machine 
code above R A M top. and perform the initia.-
isntion Th.s program shouH he typed in a n i 
t'.ien saved on a cassette or Microdr ive 
cartridge tc auto-run f rom l.ne 3. I f you use a 
Microdrive, the program can he given tlie 
f lenamc " t u n " , ie: 
SAVE * "m" ;1 ; " r L n " LINE 3 or 
SAVE "BAS IC + " L INE 3 

New the computer, then type in and Run 
hstiug 3, tile machine code loader program. 
Copy the machine code bytes from either 
Is t ing 4 or 5 depending upon memory size. 
Great care must be taken while copying from 
the machine code dump, since £ single 
mistake could cause the computer :o crash. 
You should iov; hsve a working copy cf the 

Baxi:: i interpreter. To test it, rev.- nd the tape 
and clear the computer by typing Randomise 
USR 0. Then load t i e initialisation program 
and machine code, and type * Z A r which 
should produce a lassr type sound efect. 

Graphic characters 
HJSF. (XcharsX (Meno r / ) : 'Nchars) is the 

nuir.bei of dilTerent graphic characters that 
you want to use, ;.nd car take values from I to 
255. (Memory) is the memory size in bytes 
needed for storing those characters, ' l o 
calculate the number o f bytes required to stoic 
each character, divids it> w d t h by 8, and add 
I for rnv remainder, .hen mult iply by i:s 
height. 
Ti i is command causes ])i.rt of the memory 

to be reserved for the storage of your graphics 
characters. The total number of bytes 
icquired is (Memory; + (Nchars)*4 bytes. For 
example, the command "USL reserves 
288 bytes. I f you t ry to reserve more memory 
lot your graphics than the spare memory 
available, this wi l l halt your program wi th a 
lunt ime error 
T'.ie graphics memory area is situatec just 

before the start o f the machine code. I f 

W 

M O R 
B R S 1 1 c 

1 % Tt (s> L ? 

EXPAN DED 
BASIC 

ncces-saiv, RAMtop wi l l be lowered ̶ and the 
machine stack and Gosub s.ack moved to 
make room for the ?raohics memory. The 
ittuii. ic wi l l oi.ly l owo R AM tup, ami never 
moves ir to a higher nddress. Th is is to a low 
vour own machine-code routines :o be used 
wi th extenced Basic provided that they arc 
located between :he graphics memory and 
RAMtop. 
The 'L'se command clears the graphics 

mem:>ry and character-size definitions ̶ sec 
' 'Del ̶ anc can be used more than once in a 
program for this purpose. It there is no *Use 
command in a program, the command * USE 
8,256 is assumed bv the routine. 

*DEF (Char), (Width) , ( l i t ) : After *Use, 
the *De f command is usee to set the size of a 
graphics charac:er. (Char) is the character 
uumbt r , which can take values f rom 1 10 
(N'chais). (Width) and (Ht) are the sizes of this 
character in pixels ̶ from 1 to 256 pixels 
wide, and from 1 to 17(; pixels high. You must 
set the si/.j o f a character before using it in cne 
o f :he remaining commands, wh.ch are:̶ 
*GET (char), (xpos), (ypos) 
A PUT :char). ( X D O S ) . ( V D O S ) 

'C^R (char), (xpos), (ypos) 
Lines 2,3 and 1 of the initialisation program 

can be deleted once the machine code has 
(continued on page 143) 

Listing 1. 16K initialisation. 

t RQ<E PEEK 2 - i6 l3 *236*PEE» 2 3 6 * 4 , 2 0 6 : PCKE i'lPEEfc? 
236 3.3+256*P£EK 2361 , PEEK 23733- 6 

2 GD TO 4 
3 CLIrtR 31 131: UD(4D "16M'IC " Jlj.Ot : LiO TO I 
4 CL3 : PRINT "16K BASTC+ <C> Robe r t Kewnan 1984" 

Listing 2. 48K initialisation. 
1 POKE PEEK 23613-i-256*PEEK 2 3 6 1 4 , 2 0 6 : POKE 

:l i PUSfe 23613+256*PEEK 236 I 4 , PEEK 2 3 7 33 - 6 
2 GD TO 4 
3 CLEAR 63899 : LOAD "40KHC CODE : GO 10 1 
4 {JUS • PBIM'I ' 48K BASIC* <C> 

R p b s r t Newman 19B4" 

Listing 2. Machine code loader. 
1 I .l_l-l l i s t i n g 

10 CI.EPF; 31111+S274B* 1 PEEK 2373-3=255 
20 Li;.! t 4t:=(.-EEf. 2373^=255) 
30 LET inc=31 132+32766*K4E) 
40 FOR ;=«c I LI ac-22: POKE j , 0 : NEXT j 
50 1.FT SUIT̂ O 
6t • FOR j - in.: +23 IO ipe (• 1 -1 6 -t 

70 PR INI j ; 1AB 
00 INPUT n: POKE ,n 
?0 PRINT n: L.et sum=5um-ri 
100 NEXT .1 
110 UE'I crecVsMffl=1614S7+:i6:2a AND K48) 
120 IF suitOchecksum "HEN PRIMT 'Checksum er ror ' : 
130 LU i ^ C 14,11'tC' AMD NO* h 413) • i "401 IMC" -iNO 1.43) 
140 SAVE cf CODE mc,H65 
1 SO REM rar HAVE • '.V ; . ; CODE mi : 1 

STOP 
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Read before you leap. 
Sinclair have taken their leap — now it's your turn 

And with the expert guidance of Lionel Fleetwood's 

Sinclair QL User (juide you can ta.<e that leap in 

the right direction. 

Step by slep it wi.l enable you to exploit the 

potential of this revolutionary new micro. The self 

contained sections make cuick overviews possible 

when you've a particular problem to solve, and real 

life examples show how to pioduce letters, keep 

records, prepare accounts and create useful graphs 

Bits and bytes don't appear until you get to the 

technical section on Super BASIC, file handling 

and other advanced QL features. 

Even here you'll find the language remains 

dear and rcadci-friendly. 

Priced £7.50, this guide will prove invaljable 

reading to both owners and prospective buyers alike. 

You can ob'.ain your copy through good 

bookshops and computer stores or simply by using 

the coupon below. 

Published hy Sigma Press (IttO pages. ISBN 0905114 927} arc! 
marketed b v John Wiley & Sons Lid. 

To: Carol Sut lon .John Wi 'cv & Son-; L d. Baffin* Lane, 
Chiehester, FREE POST, Sussex PO 19 I YP Nouuirprcqiiirn)) 

Please send me Sinclair QL User (s'uidcfat £7.50 each 
I enclose PO/cheque for (payable to John Wiley <& SOTJ. l.cl.) 
OR eharge my credit card (Pa:c of exj.irv i 

Care No 
Aco:ss/Bardaycari!/Vi>a/American Express/Dine ••. Club (dclclc) 

OR telephone your credit card order dial 100 { UK oniv) and 
ask l':>r FREEFOM: 3477 

Nam:/.Add:ess 

yL igrna Press 
Signature 

MARKI-TI-D 3Y JOHN Wll.l-Y A SONS LTD iKcg No. fi t 113?l ngitiidt YC 

cnmpuTER Linn 
CONNICTOBS lt>: 

I fl y/ny 14 W.I y "i !j way 20 way 56 way >1 wnv 40 w ay 60 way 
CO way 

Card Cngo f i ?<i 
£1.50 
C1.H-J C2.4$ C3 l« E3.4C 
EJUS £4 U0 

ilfan 
xVOn) 
PCB 
CO 66 

f l 70 £1.35 £¦.B0 CI.93 f?.00 £2.25 
L2.CO 

ICC SHROUDED HEADER* •A1TM UECTftG 10CKII\G ARV1S 
I3C D CONNECTORS 

2 R»w Sonul £0.UI (0M f I 0(1 f 1.J0 £1.45 
£ l . » 0 £1.15 
£2.00 E2.J5 

Sua on (lighi Angle 1U /.'My M 14 !,ay E1J30 El.20 16'way Ll^'j £ 1.15 
70.V.-UY f 1 40 £1.50 7fi-wny £170 £1)6 04 «n, czoo cr 50 
40 way £2.15 £2 i5 
50 way C2 30 £2.35 EC £245 £2.36 

O-wiy 
15 V.'IV 2t> way 57-W>Y 

Miilti £2.70 rn ?o f 3 80 

F«.M»V. £3 20 I''I ir. C4 45 £6 HO 

IOC AMTUCNOL PLUCK 

(CHilri>nfe«l 
£5.23 

ÎBBCN CABLE lfr«e par II) 
Grey Kdnbow il-.v^v 13 .24 

IC-.VAV 15 .26 
^ Ma/ . 1B a; 15 -v cv .21) ,:ic lo-.vjv 22 .4C 20-rtov 30 •6C 24 «.l v .36 6C 2iwav .43 .65 /fl'W.I* a-. .63 .81' wn% 65 6b 
U) w.v .73 9C Uj wa> .95 L I 25 
60-WB* £1.13 £1 4C 134-w»« £1.15 £1 60 

O COMWICIKIC 

Si:iilm B I X IV I I I Malt' l:OTialc 
H v.r, .75 El CO I6*yav 35 £1.50 26-vay :i.5D £1.30 j7̶ ay ."240 £3.25 HOOD;. )5 

IOC 25 WAN D CONN 
Jumper lend HtCo.iCaty. ¦HS23?¦ Aisemtly 
e- lenpSlrqlftFi/IMol- £4.0;, 'C 'c/isS :rdF«m.il(i f&iO 36' ci'jO. I-iHc-: M.V £975 30" \V,.J o : ie<.-. F.'F l io.ao 315" D. :iii!« M.f £9.U'J 

COMPUTED LEADS 

UJU Pf INTER LFAD i ML-lit CIO « 
Ourf riiskdr/vo I m £10.2& ?,ni)lrt disk 0' ! ti C /.ZB fJRAGOPi PRINTER LEALS 1 vrjKl riO.iJC 30-woy Anplunc- 3ft-tway Amc4-cnr.-' 1 nr. £ 15, JO 7 yr. DIN ru.n lo 2<u}.!iinii 

1»?.SI'I .I-IRV riu-p; £2 75 
i ' f DIN Fti.jlo 2"3.Smr. 

L«2.*IMV. .I.V< PIIQJ 
£ 2 . 2 0 •i Fi DIN Puijia ten C SS 

, J.II.K r NIJT ly 2«3.5inm J.i:k Pho• to 
£1.26 7 P.1 Olf̂  "li>o -o b »ir. OIV Pi 13 £1.95 > Pr» OIK P...Q 1.. 3 DM ri>a & 2.'-mn Jntk P-IJ CJ.2S ! Pi . DlfsP jii(i) 7»in Dl-4 Ptxl £1.25 5 ''r Doriioc- P ju 11 5 Pi» 

- ' I to LL.SI 
P.invi Pii>3 lo CM"il IV 
A l l - F.IIIJ ,fl5p. 

BBC OR SPECTBLM 
J O Y S T I C K 
INTERFACES 

=0R USE W I T H 
/•IVY A I A K I 
TYPE 
J O YS T I C K 

CNLV C1 1.2C 

IDGE CONNECTORS 
2x23wav 2Xfli: £ I B5 &eccfUTi iz iu 2x(i.«.r,V C20:5'1 £120 DOUBLE SIDED FlUG BOAFDS 
2X6«20--AOV £125 Spvci.oin20 '•o. Ci EO 

CJSTOM AUSEMlllES 
ANY COMWNA;ONO= inc. $ niodON CAULi. -rMli» r.lAllt lUUKUtll 

ni HUG llHadeitl IDC 
Pins 14 £0.90 16 f 1 £10 
?A £ 140 4C £2.15 

OC JUMfê S 3C siMiit mutu 

Wa\3 

•..1 1I> 20 
26 •5J 40 60 ec 

2 Rnw Sod«il 
rroo £1.70 £1.90 
£ 2 . 2 0 

f 4 50 £5 25 £025 

Cad F.I,* 
e i . » s 

£2 lb £2)5 £3.55 
LS.i'j £6.35 £R ?5 

1'JMti XIII 
PCB 
r 1 
£1.75 £1.95 £2.95 ca. 36 • £4.23 £5.20 CO .20 

DIL FLUG HEACFRS J'jn'-jni t.rails B:il>.ir Cfiili AssenibV yingb eod-d Icadi: Lcnglh 14P.-1 lli Pin 24 H11 4C Pin 74 f 1 35 £1.56 12.30 E5.20 
Dru.rlc .;/i<ed 
O' £ 1 8 0 H Oft t i . v t L^ f j 12" £190 £2.10 £3.10 M 0-J 24" C2 00 £2.25 f3.«l fS 30 35 ' £2.26 £2.45 £3 EB £5.86 

COMPUTER CASSUIES 
MtiHGHADE c 12 Ado.:: 1 15 i7p 1 Uty 3r.ee IUU c/l 33» oac» 
:i FlnDnmiii* Plyj 50p 
6=inDINP:iG 50p 7 'inOIN P jg 50p 0 ''in DIN P JH SOp 

JOYSTICKS A icugn 
IUQ;CC HRJF Kiwj 3UI fill lllrt"C̶  I.VO lj'.l .M-lll/l 
fi-c :ultois -tan lyse 
;OV» LEV «".IFI' 9i<ii>it etps 
ONLV C B 

IOC 56-was cad I-Jut! £4.15 
6 / i c h n* r r . c A t i -
rtl-l rnrt M to = £ 10.00 
1 2 i i n h ez*.r c j d o tihlend vi ts -' ric.75 
Oll-ei c o n f i p i r a i c n s •nyJe » ordiii -ivrlft rti ftKiiu l:r 

Please add _ 0 - ... ^ h 
15% VAT Frett pSp C W 0 us£ 

CDWPtmER LINK Dep; YC5. PO Box 1. Ware, Hsrts. 
Telaphons: 0920 B2&5 

Self Adhesive 
Cassette Labels 

IDEAL FOR THE SOFTWARE COMPANY 

AVA ILABLE IN ROLL OR SHEET FORMAT 

^ NEW RANGE OF TINTED LABELS 

^ 24 Hr SERVICE FROM STOCK 

l l r Hr SERVICE ON CUSTOM PRINTED LABELS 

C A S E N R R C . A B : L O 

O N A 4 S IZE S H E E T S 

White only, suitable (or 
small of set priming 
o r p h o t o i i o p y i n y 

100 Labels £3.50 
200 Labels 
300 Labels 
400 Labels 
500 Labels 

•:6.co 
£8 . 25 

£10.00 
£12.0C 

CASSE1 TELABELSON ROLLS 
Complete «>th tractoi <eed perforations to allow 
use in nost coinputur prntors. Nov/ available in 
wl ite <r tinted bluo, t'nk, green or yellow. 
Mhirrurn order 500 labels 

5X1 
lEtels 

V/Hllt t,14.be 
T I N T E D P16.90 

1000 
labeU 
izo.;o 
•:24.15 

20C0 
labels 
£31 .05 

£37 .95 

All Pr ces include VAT anc postage/ aacking 
Excellent discounts for arge quantities 

Please send stamp lor printing price Sstsand sample labels 

Imctattfriial U N I T A4 

S M E E D - O E A H C E V T R E 

E U R O L I N K I N D U S T R I A L E E T A T C 

S I T T I N G B O U R N E 

K E N T \I1E1FL 3RW 

Siilint/oOurne (0795)28425 

Self Adhesive Computer Labels -
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(continued from page 141) 
loaded, but you must no. dele e line 1, 
otherwise none ol the new commands wi l l be 
recognised when vou Run your program. 
Dur ing runtime, ii" .he command cannot be ¦ 

execued, ihe error message produced is code i 
Q ̶ "Parameter error." 
*£5i<K. (J and *UKA .: These commands 

allow the bieak key to be disabled ( *BRK 0), 
or re-enabled ( TRRK 1). 
*7.AP: This command *ives a laser-type zap 

sound. 
*NSH (Length): T his command gives white 

noise for a time depending upon (Length) 
whir l i r j in take va'.ues from I to 

Depending upon the .ength. this can sound 
like an explosion, gunshot etc. A ma-hine-gun 
type sound can be made using a loop ̶ eg., 
FOR j = 1 TO 10: ' NSE 50: PAUSE 10: N EXT j 
'SCR (Paper), (I.ik): This command 

changes I he Paper and Ink colours of the 
screen without erasing its contents. Paper and 
Ink can take values from 0 to 9 as w i th the 
normal colour commands 
The remaining commend* are concerned 

wi th print ing of user-defined graphics. These 
can be copied from tl.e screen nto graphics 
memcry w i t h T 3 e t end then printed 
anywhere o ĩ the screen wi th *?ut . The 
routine can handle graphics o f a r y s se from l 

by pixels to 25(: by 176 pixels, and caters for 
up o 255 different graphics characters. 
hirst; you need to decice how much 

memory you war.t to set aside for the storage 
of graphic* diameters. This is dene w i th the 
*Use command. 
In all three commands, (Char) is the 

character lumber ̶ the size o f which must 
have previously been defined w i th VDef. 
<Xpos)anc (Ypos) an: the pixul co orcimitca o f 
a point on the screen at the top left hand 
corner o f the area from where the graphic 
character information is to be c.jpied Trom, 
printed to: or errsec. 

'continued on next page) 

Listing 4. 16K machine cods dump 
5 1 i s b : 9-3 2 14 l b 7 : 12 9 9 : i 4 1 l O 1 13 17-1 122 9 7 l l i 1 2? 1 : 'J 

l n ' f : 102 9 9 i o a 114 2 17 : 1 7 . 1 6 U , - i \ 1 1 ; / l"0o 1 "> 1 K ' 2 5 3 ; 
• l t i . ' i 5 3 ''"2 2 1 jBO ".9 2b" l 12 4 ' 3 2U4 2 . 194 I A 7 

S l l 9 ' / J 1 22 2 57 2 IB 12s 21*2 147 122 1 75 1 7 174 4 7 V7 9 2 
; i 2 i l s •i ; I V I 147 r i i v 57 1 7V 1:: I 7 2 
3 322S ; 6 9 2 0 3 2 3 ' 2 21 0 4 / 7 2 2 . 25 16 247 

s 195 2 4 / 222 2 2 0 S'.' 176 121 6 221 J!: 2 " 1 2 0 3 2 " « 
52 2S3 : 2 2 1 190 o 3 2 : 6 24-1 2 2 1 3= 1 76 12: 2 ' .4 ? 4 0 
53267 - gS 0 <1(1 2 6 254 4 0 5h 2 34 6 45 60 234 
5 1 : 0 1 : - J'l •56 ̶ I 1 •»u 44 
33 2 9 5 : 0 2 2.52 2 5 1 2 5 5 2 0 5 1 1 : B 40 )Z 4 4 
1 309 : 3 2 oB 232 2<>5 2 5 ; 36 "^53 2 03 t 1 •10 5H 24 1« 
i >23 ; 22-7 2i>« 5 6 b 1 2 54 4£ 4 / 2 3 2 205 I 126 

J 1337 : 2 0 127 .32 2 22 251 15 9 2 ' 3 3' . 0 12 7;"4 :-.3 
-1 ; s 1 : 3 2 2 6 2 5 3 2 0 3 1 226 : 0 4 5V 125 2S3 3 r. O 23b 237 
" H 6 5 : 3 4 3G 221 3 3 253 1U 2-" l i 5 1 I B 27 
71 " .79 : 2 5 3 2 0 3 1 1 2 6 3 2 25 53 2 0 i 221 2 2 V 42 </Z 92 34 
1"97>: 9 5 =>2 195 2 03 13 219 2 5 3 203 ; I 74 1 2 ^3 . 43 7 3 

- 1 . l i e - f Z 6 0 1:4 J JS ' / O Z'J r- 1 1 o 5 3 
1 - I = 2 5 3 116 •54 11 92 3 3 34 27 9 7 20* 176 2? 

51 •>.;--,: 2 0 3 SS 1 / 4 2 0 t 113 13 2b. 5 2 0 5 2 2 . y 2 4 : / 2 230 10 
3 U 4 9 I 5 6 2 19B 7 2 0 1 739 2 1 6 2 32 2 1 3 12 ' . 17 145 19. 
3144 ,3 : 2 0 5 10 12 r / 5 1 / -•1 2 1 205 I ;• 12 2 7 .*' 71 69 9 2 
3 1 * 7 7 ; 2 0 5 2 7 26 6 2 S 9 213 2 5 5 7S 2 3 6 0 2 ) 5 7 7 2 6 
3 1 4 9 1 1 2 0 5 IU1 16 •5B 713 92 2 5 3 5 4 0 2 5 5 33 2 J 6 121 22«-
31SOS: . 9 3 : o<i 19 79 231 734 i"5 4 0 4 27,4 3 f i 7." 176 12! 
31 .51 ' ' : 2 1 4 •Vf 1C 176 .92 19b 22 12-1 2 35 34 0 2J 33 17« 
M S 3 2 : s i ' i a 4<* t. ' • 0 11 ^ -IE 101 -
" I S f : 9.?- 1 4 0 =•6 20b t/:' 3 2 / i 7 6 2 10 l b 6 1 2 - 3 0 
3 l 5 6 t : ; 6 ? 2 05 SC 127 bO 266 2 21 2 ' /b 6 2 12 * 61 2 3 3 190 
3 1 5 7S t 2 17 21'.' : t 6 1 2 2 3 0 16b 1 2 : 2 4 7 2 0 3 3 0 127 2 54 10 
31SQ9 : 2 1 0 122 30 166 121 2 'J3 SC, 127 2S4 10 21C' 1 66. 12? 
> I A " : . : i V i 4 6 6 2 3 2 / 2 b4 I / / 23<» l i 6 1 2 2 5 0 
31 ft 1 7 : 5 6 7 121 205 7 3 127 11 2 20 2 6 / 1V4 166 • 2 2 121 
-U- - ' . ! : 166 121 !">5 6 2 127 SO 26b 221 24 203 / ; 127 237 
7.16*15: 67 166 121 2 0 5 62 127 £<• 26s 121 221 3 3 136 121 5 9 
3 l i S 9 : 3 7 6 02 2 0 2 12H 61 2C2 333 123 61 2 3 2 • l : 124. 
3 U 7 3 : 6 1 202 126 6 1 202 1 10 2 2' . 61 4 0 33 61 40 34 

4 ? 241 no 3 * v 2 iii 263 122 2 b4 U 4-> 3 3 / 
3 1 7 0 1 : 1 67 205 53 34 SQ 166 222 2-3'. e 4 0 3 97 33 203 
3 1 7 1 5 : 5 3 3A 305 1 7 3 20 bU 241 9 2 55 0 u e : / I 3 B 

t T.r.z 2 1 1 ? 176 24 IT- 0 6 1 / 1 
- . 1 7 4 3 : 7 2 9 205 : o t 'J 2 25 1.' 3 2 O 3 6 / 2 3 7 0 2 52 24".' 
3 1 7 5 7 : 5 4 fi : s s 2 5 3 54 .'fl 0 3 3 2L'6 122 2 2 » 1?S 1 : e 27 
3 1 7 7 1 : 2 4 7 rs(= i 6 S 121 79 < 0 2 0 3 33 2 0 3 36 2C>5 53 2 W 
3 1 7 3 5 : 16 ne 72 9 2 15 IS 35 8 33 0 0 9 2 : 1 
3 1 7 9 9 : 7-76 26 B 2 3 5 99 10 103 2 3 / 0 2 41 ' 1 2 b 55 
5 1 8 1 3 : 125 61 32 2 5 3 11 120 177 3 2 2 30 2 5 : 195 12 224 2 2 . 
3 5 8 2 7 : 7 a 9 ft 0 203 23 ' 2 0 3 16 2C"3 3 3 205 36 ' ) 2 0 . 
3 2 8 4 2 : 127 fiZ - 6 76 101 119 109 9 7 n o 4 ? 5 7 56 52 12 
1 vs r i i 1=1 3 o r . B 3 i r - i n a 1 AA 1 "7/1 1 77 1 P i >7 24 4 .1 

5 2 8 6 9 : 2 3 7 IE : 6 6 : 2 2 2 25 T™ * i n © 121 2 37 7 5 10 ; 9 2 1 67 2 3 T 

3 2 8 9 . ' ! 6 b 7 " 7 6 2 7 1 3 166 17-2 2 7 7 9 ! 177 121 3 3 156 t ? ! : 6 ' 
5 2 8 9 / 1 2 3 7 B7 74 161 121 74 17:9 121 237 91 16o 121 2 3 7 n r 
32®2 11 137 17: 74 167 17-1 5 f i 165 12 J SO 15o 121 SO j ? ' 

V ^ Is - V I 1 72 1 6 / *><: •>e 
2 3 b 2 5 7 e l 6 1 9 2 167 2 3 7 37 u . 7 7 6 3 42 161 1,2: 

5 i \ 0 5 : 1 6 / 2 i 7 a t 54 62 ?2 2 4 9 51 21 2 3 5 237 176 42 161 
3 : 9 6 7 ; 2 2 : 4 ? J4 1 7 3 9 2 •'2 162 121 93 fi4 19 2 37 7 5 177 
i •.•X": : : ; s : I V a r ; ' I 5H l : ^ 123 a 12 4 
31'.>931 34 271 53 9 ~,F. 177 9 2 167 4.7 r,B -.65 171 n o 
520OVI 1 / 0 221 i a 16-6 121 171 121 221 1;4 9 0 7 ' 0 
32 '>23 i 2 ; 6 » 121 193 n o 124 s a 170 121 2 2 : 190 0 21 
5 2 0 3 . ' : 1 66 122 163 121 171 121 24 166 121 42 1 63 121 

2 v b Hi- 124 54 177 121 3 3 126 167 4 0 17 2 2 ! 19' • n 
3206S : 194 266 122 •V5 126 221 190 10 194 166 127 193 12 121 
3 2 / . ' 9 i b 3 26a 121 61 2C3 47 2 0 3 67. 203 6 3 6 0 CI3 0 0 
320VX5* 222 11 2 2 0 2 03 6 5 4 3 1 2 5 2 0 : 35 2 0 3 i s 
3 2 1 0 ? t 167 12 20-1 2 3S 213 . '7 1 37 121 237 G2 20? 71 fi 1 66 122 
3 2 1 2 2 : 3 4 137 121 4 2 1 77 121 3 9 166 123 1 19 3 5 3̶ 167 121 
7213S : 1 19 2 37 I t ? 121 113 3 3 112 1 0 a 9 6 23 34 25? 
"71 -10: 1 2 ! I f 5 12 : 2 4 s e 17? 92 16 / 2 02 166 122 42 16 5 121 
5 2 1 6 3 : 2 0 5 U2 124 1 2 6 So ! t>J 1 21 3 5 126 1 6 / 266 122 3 5 
"71 77. Q6 23 'J 2 -••' I V / i K j 223 : fci 17 
3 2 1 9 1 : 7.QZ 170 " 4 71 79 ! 6 7 1 2 6 235 225 40 4 2 02 ^ 3 9 16 
77- 705 : 202. 2 0 3 A 12 a :U 1 60 123 3U« - 4 0 4 3 
yzz'.^z 271 52 17 7 2 21 237 6 7 17? 121 193 197 14 0 2 33 

20f : 1 Vi> i 4 1 26 0 23S 2w t 17 / 121 24 £ 6 2 7 
3224 7 : 161 32 z 19 26 H 6 2 •r 160 52 1 B 24 
3 2 2 6 ) : 200 U'O 237 611 2 3 0 : 40 3 71 2 0 3 5U 16 2 b 2 5 b 
7 2 7 7 5 : 19? 5 i 2 2 5 5 l £ 4 2 2 2 6 173 2 4 1 6 1 J2 1S3 2 9= 
32L '09 : 12 124 222 54 14 0 2 4 4 12 1 34 14 1 b 3 2 / / 
3 2 5021 9 2 l i ' . " 202 ii.{. j l i : i s 1=1 iCSt 121 124. tK ' 

? i 121 126 1 67 iat 2 -.66 1 ^ 2 221 l ' / 5 ! ' » /O •10 / 5 5 
S S S l i 94 86 7-7.r: 2-1 - 7 3 1771 :?1 2 7 1 34 , 19 •;> 2 4 5 

. 2 5 « b ; 2 29 2 53 202 7 12« 7 7 13 7 53 2 0 3 2 193 2 2 5 242 
•72T'F.'/i ififi •-•i 7 1 3 i J 2 2 / - 2 1 2 23 1 / 

A5 : 20= i . :o . 54 2 23 : a 70 S 2'.b. 2 25 »2V 2 0 b 21V 
3 2 3 8 7 : 12 209 24 2 71 79 267 2 26 • 2 33 277. 4 0 ; 7 16 
"•21011 253 2 0 5 2 5 0 72 t i b t 269 121 l l i ' l 41; t t l 221 

3 2 17 S?. 3 6 8 . 3 2 3 7 67 ; 7 7 121 195 19 7 14 O 
I / i . '.•1 -?- < •'.'I.V v a -.v / " J1 ' V<v9' VII!*. j 

M 2 0 9 2 26 S 23 i . " 3 7 7 : : . ' 7 121 24 2b 6 2 7 
3 2 < S 7 : . . ' i l 32 20 y Hi : y 7.6 e 1 2 : 2 0 3 LB 70 40 V 
" . " - 71 : 2 : ' 5 2 2 ? 2 0 b 219 . 1 2 2 b 3 : 9 : .53 6 2 f 160 22 / 

72:1 205 1'. 7 0 'H. 3 3 e 24 165 221 10 0 
i 'J / u <11 12'> .V .•<1U / •10 3 71 

i 5: 6 16 2 32 5 - - 21 2 3>" 6 r 2 50 / ; •;! 

i t 1 0 10 1 c 62* 255 : 0 4 32 
3 2 5 4 1 : 7S Id'.- 2S4 7 I 222 3 4 2G r 241 

155 : £1 : •••! 111 IS5 . 2 124 2 t S 2 1 , 4 5 2 6 32 ; 
7 01 16 ' . . 1 . 2 2 0 5 2 1 3 4 i 5& . -1 ' -31* J'4S 4 0 
747 2->l i t : •11 56 2 3 6 32 25 ' i 2 2 0 2 / 7 •<0 2 3 0 2 0 : 

I.M r: 16145? 

Listing 5. 43K machine code aump. 
9 0 : 14 : o ? 2 13 99 13 4 1 20 135 101 1 77 <?7 r . 2 1 17 I I t 

67 . ' •77 : 101 99 :<>3 114 112 117 1 26 103 101 1 I f : 1 ' " t o 1 102 S-J 
6 7 ^ 5 1 : 5 0 92 254 I 1 40 19 2 £ 4 12 40 S 253 1-74 14 " 
6 7 « 6 5 : 2 5 0 2 53 20 s 2 13 176 7 02 147 2 5 0 193 12 257 47 9 3 2 
A - C 7 0 . 4.T -.26 4 ̶ 194 147 a c o SCI 7C 24 V 17 -
65 " : < / 5 : 6 9 2 23 20?- . 25? 721 1 90 O 40 / 2 21 25 16 
64 'X ' 71 195 147 2 5 0 1 20 30 176 2 4 9 6 2 2 1 3 3 2 3 ! 2 07 
6 4 0 2 1 : 2 21 390 o 3 2 17:1 1ft 2 4 4 271 ; o 1 / c L.-4V 234 tZ 4 0 
6 -1033 : 5 5 254 n 4i> 26 2b 4 7 40 " 6 2 5 4 6 •10 &•> 2 3 1 

<\y • 5 i.4 ^ 2 1 .e / U J 1 1 M? 4 0 hX, 2 3 4 44 
6 4 " 6 3 ! 3 2 R7 731 2 0 5 2 b l .'6 2 5 3 2 03 1 1 16 40 72 2 5 4 44 
6 4 0 / / : 3 2 66 7 - 1 2 0 5 2 b i -'6 2 3 3 2 03 1 1 I f i 4 0 b y 24 28 
6 4 i / 9 2 : 2 2 3 754 413 5 6 31 234 5 0 4H 47 2 5 " 205 1 126 
6 41031 2<'« 221 2 2 3 2b'1 13 •10 a 757. 5 4 0 11 -̶.4 ra 
642 19.1 '32 26 2 53 2 0 * I 126 1 94 39 251 7 5 - 54 0 2 5 3 2 5 3 
6 4 : 5 5 : 3 4 56 <1 3 3 20-6 749 2 2 9 73 1 0 " 10 22V l ' ' b 1 19 2 / 
6 4 1 4 / t 7 3 3 2C3 126 52 13 53 206 24«? 2 2 9 4 2 93 9 2 34 
6 4 : 6 1 : 9 5 92 : 9 5 I CS IS 133 2 3 3 203 1 174 25y 2 02 •uy 7 8 

1V6 : 4 j o ne *?2 ©0 " •7 V 23 i 110 
6 4 . 3 9 : 2 5 3 116 34 21 52 " 5 3 4 '22 •72 202. 1 ?6 2 2 7 5 -
6 4 2 0 3 : ?:>- :7 - i 2 0 3 L2C 15 25.7 2 03 23G 241 71 2 54 1 0 
6 4 ; i 7 : 5 6 2 : 9 9 7 2 i « 7 39 / : 6 2 2 1S 120 17 1 43 . 9 
64T-7: : 2 0 5 10 : 2 : 7 3 17 74 7.: 205 i o 1 2 25'-' 7 5 6 9 9 2 
6 4 ; - 4 5 : 2 0 5 27 2 t 6 2 36 215 2 5 3 ?0 1 ; 6 0 2 , 'b 2 7 26 
- . 4 2 59 : 2 0 S i b i !& 3 6 56 52 2 5 3 S4 c 2 5 3 3 3 706 2 4 9 72V 
6 4 : 7 3 : 19S i t 4 : 9 7 9 231 <54 13 40 4 7 34 B 3 32 1 76 12 
6 4 : - 3 ? : 2 1 4 4*7 s o 1 76 97 195 32 2 52 2S3 54 0 23 5 8 1 7,-. 
647A1 r CJ40 2̶ G • to 4 A :P4 • lu 1 : 2 2 5 * r. 
6 4 " 1 5 : 9.7 2 - 4 4 0 36 205 5 0 2 53 2 34 1 7 6 211. 166 2 5 0 a"\j 
6 4 7 2 9 : 167 2 49 205 SO 235 70 1 66 2 0 5 6 2 2bS 61 2 5 3 \ •i -
6 4 7 4 7 : 1 19 2 10 : 6 6 2 3 0 30 165 2 4 9 24 70 2 0 3 b-'.' i s n 2 5 4 i b 
6 4 J 3 7 : 2 1 0 J i 6 2 50 SO 166 249 2 0 5 5 0 _ 2S5 2 5 4 10 2 10 2to6 2 2 " 
a-fo-/ 1 ! 7S ' I O 24 46 i O b 6 2 253 254 1 77 210 266 2 5 0 3'S 
64 5 3 3 : 167 2 49 205 7 3 2S5 i : 1 2 0 167 194 166 2 50 3 j 2 21 3 0 
6 4 . - ? 9 i 166 749 305 6 2 ' 2S5 bO 165 245 24 13 20b 73 2 b 3 
644 1 3 : 6 7 1 £6 149 2 0 5 62 :-S5 5 0 1 7 49 2 2 1 .>5 J • 156 2 4 9 5B 
64427.8 176 249 61 2 0 2 *. V .' - 3 2 6 1 2 0 " 157 7 5 7 61 4 1 7 " . 1 
6444 2 : 61 202 25-1 6 2 " 2 02 1 lO 257 i l 4 0 5 3 61 4 0 34 
64 4331 4 2 I 41 "2 34 l « 3 '•2 5 9 163 249 2 5 4 e 41' 3 a 7 
64 4 6 9 : 167 205 5? 34 SB 166 2 4 9 254 6 40 5 0 / 3 5 20> 
64 433 : 5 3 34 2.05 1 / 3 2U bB 14 1 9 2 23 0 Gi l 27 1 BB 
:. -- i v 7 1 1 2 55 : 1 1 ' ' 2-.V 1 / 4 24 I f 0 Cl i r - 1 V 
6431 1 : 2 29 205 i o i 5 223 17 32 0 167 2 3 7 0 2 32 2 4 0 253 . 
6 4 3 2 3 : 5 4 0 2 55 2 5 3 34 76 O 3 3 2r i6 2 4 9 2 2 » 293 2 13 2 / 
i - ' . " 2 47 5E : 6S 24Q /V ^ O 207 73 3 0 3 36 2 03 3 3 2 0 
6 4 3 3 3 : 1 6 56 72 9 2 l b 15 13 8 ?3 0 0 u 2 1 1 254 
6 4 5 6 7 : 7-7R 1 / 0 2 3 5 99 46 10 IH? 2 77 6 2 4 1 41 2 5 3b 
6 4 3 3 1 : 125 61 22 2 5 5 11 120 1 77 3 2 7 7 0 251 i 9 5 32 2 5 2 2 2 . 
6 4 3 9 5 : 7 3 9 4 0 2 03 23 2 0 3 16 503 V J 2 03 26 9 2C . 
6 4 4 0 9 : 127 02 46 ?B •01 129 109 9 7 110 4-J 5 7 b6 3 2 4 2 
4 - U 2 i l 14A. 249 6c- 2KL' H O 164. 2 3? z* > 77 2 47 17 2 44 I 
6 4 6 3 7 : 2 5 /"•lfi ' .66 2 5 0 235 73 1 3 6 2 4? 237 7 5 10 : 92 16? 27.T 

6'.4 3 ; : 6 6 2 * 7 02 2 1 0 166 Lb'.' 2 5 7 91 177 2 4 9 7 7 156 2 4 0 2 6 ' 
,t 2 5 7 B2 ' 4 161 2 4 9 139 24? 237 91 16N 749 237 0'.' 

6 4 4 / 9 : 157 7-49 25 34 163 249 5 3 163 249 5 0 15l> 249 5 0 : ? 7 
l « f l 24Y 4 5 257 91 1 75 92 167 7 7 ' 02 4 0 3 3 

6 -170 / f 233 777 °1 / . I 92 16 / 2 5 / 8 2 23 77 6 3 42 :6L 24V 

6 4 7 2 1 : 167 2 3 / 66 5A 62 72 2 4 9 51 S I 2 3S 237 2 / 6 4 2 16 . 
6 4 735: 7 4 9 "A 173 92 •17 161 74? 93 04 39 237 / b 1 / ' 

74-7 '.73 15-/ £ J / 1 AS 1 VQ 24T n 202 l b 2 5 2 24 
64763 : 74 221 37 9 3B 177 9 2 167 22 43 SO 263 2 4 V 30 
6 4 7 7 7 : 17(. 2 49 -2 166 249 24 J 7 J 24? 221 5 4 9 0 33 0 
64 . -91 : 1 3 4 i '66 2 4 9 IVb 110 2 3 2 5 3 170 249 2 2 -.90 0 " • • 
6 4 E 0 5 : 166 2 5 0 50 1 6 b 249 42 171 24? 74 166 24V -2 163 240. 
64E1 9 r 2 0 5 02 34 177 249 33 12s 167 4 0 : 7 7 2 ! S-90 1 1 
6 4 E 3 3 : 194 '• 6I> "*50 43 124 222 1 9 0 10 194 266 25 ! ' : ? 5 :7. 252 
6 4 E 4 7 : 5 8 166 249 62 203 63 2 0 3 6 7 7 . ' " f j ̃ 6'V 33 0 0 
6 4 B 6 1 : 7 ? : 94 13 22 0 203 6 3 4 3 1 2 3 207. 73 2 0 3 10 
A4B7" . • 1A7 72 744 2 7 S 42 1B7 24 9 •227 B 2 21a l * A DC" 
64 £ 8 9 : 24 J57 74^ 42 1 77 249 5 9 l i s 249 2 19 33 53 167 . 4 ' . 
6 4 ° ' . '3 : 1 19 35 2 3 7 75 I S9 249 1 17 33 112 : o 3 9 6 25 74 ! 5 4 
6 4 c I 7i 7 4 9 195 • 7 252 . 5 0 1 / / 9 2 2 6 / 202 2<J6 2 50 42 1 63 2 4 9 
645*3! : 02 252 126 50 16B 2 4 9 33 12fc 2A7 262 566 7.5'' 3S 
-v.--•!: '•: i b U6 2 - r b 2.'./ ' 3 166 24 V 24 b 2 97 2 2 ' 221 : 13 17 

2 0 5 : 7 ' . 74 71 79 167 126 .. 5,3 225 4 0 2 ' ' 3 39 1ft 
64 c 7 .'•: 77.7 2 03 39 2 0 3 22 4 12 8 b y 2 6 9 24? 2 34 40 •1: 

64' ;c* ' / t 221 57 17 32 Zi 237 67 17 / 249 293 29" 14 0 235 
65V.. : ; 7 : 70 1 TV, i ) 17J- V ' (7 v. 1 / ' " 4 9 ' "4 p A" 7 

6 5 0 1 5 : 161 -j 19 26 t 6 2 7 160 5 2 75 n ^4 
6 5 i ; 2 9 : t< .N 23 7 6B 23-:. ) 40 3 71 2 0 3 " 9 i i 2 5 2 75 
65.. '43: 197 R, 62 25S 1B4 •'22 2 17B 7 4 . 61 72 153 195 

• R< 5 7 : 1? JCT 221 34 1.'' 24. 4 -•7« 54 14 1 58 17T 

-.T 7 . : ; 16B J C / •1. 1 S 6 .-.17 \/h W • r 1 
749 ! 2 6 1/.-7 202 166 2B'/ 221 202 14 ~70 4; . 7 35 
9 4 3H B6 2 3 5 24 ? 3 5 17 749 >21 •5.4 19 0 7 45 

65 1 7 : 2 9 2 5 5 2'y5 2 1 .4 2 03 7 -f 1 " 2 5 2 2 0 3 2 196 - i ' 5 2 4 
^.'J : .?>*: 2.3"-' 2S 2 4 9 2 . 1 19 1 I 9 7 : 17 : 7 . 

. "1 : : . 1 lii ^ :21 IU 4'.' _>lb .. 1 : 2 29 2'2-5 22 V 
6 3 . 5 3 : 11 220 209 .74 1 73 79 1 6 / 126 235 2 2 5 4 0 3 7 : 6 
6 5 . 6 9 s 7 5 7 f. 4 12 lil 5U I 6B 2 4 9 134 40 e i 2 2 . 
6t--. i l " : 3 2 D l b 2 37 6 7 177 --•19 !? - " 19 / 14 0 

rr. J.4 'J'ii 1U /F >0 / 2 1 - 8 25 7. 1 f 
1 1 . '. '6 2 37 73 177 24'F 2 f t 75 6 2 7 

161 32 N : T' IV 26 3 221 -•..- 13 70 4 0 9 
6 5 2 3 9 : '.:5b •212 729 2 0 5 2 i V I : ..'25 20-7 225 62 z 16» 3 2 7 

, : ; 2 2 ' • V -
•1 

r . •• 
EJ 
377 f l : 

1 65 •221 34 
-IN 

18 
71 

r. ' i 1 : ; .3 6 2 5 2 JS 121 7 71 B 
24 E 

. 5 4 

10 193 
•1 221 34 

1U4 

19 1 24 : 
• • 1 ̶s.- 1 '.<• ->- . > V / i 4**. -.A. - - • • 1. 

' . 2BO • 21 5* 4.5* 24. « 57 • 2451 167 40 • 

- - » "•-jfi* 4 12" • • 1 '/•' • 4»": •• 2 0 ' % 
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Listing 6. Demonstration program. <S.jO f R I N " O- ' p u f ' -" 
6 70 FR I N ' A1 i r , , 0 ; "P r e s t \ e y t r d B n r / i ^ r p I - l ou .c " 

: fiy.c f'CGl ZZbVi+VXtrfBR 4,i'Ocs ••01 E 1-F FF.I T.o 1 i -LI .'TA; I, 6 / 1 c . r r - - . 
FEE' 672«%(St , 2S ! i , 9 : > q e l l . O . S a 

SO ClL . : PF..-M" • r>T-:Wr.f:T.' HASIC lObL ' r " N i -« i i . n i i . " tr.:i -"A-ir.; 
to --:bH •-«-. ceniti *>x> x.k>*. < e i FR I N " " I r tO . i s o vp l i n - h d j c o o n •.jilt d 356. : ! ! o t u r . - l g r a p l u r c h a o . : ; . . o'J BORDIR 1: * sir 4,0 r a - i d i r c a n i r . * b e n u v « d a c r o s s t h o c r r - f n - o n e p i x o l i " . h : n - . " 
7 f i iNT " ; h i i proqror. o r c - » s l iv jw 1 new con in^ndc . i f ' . hp r c - i d o i l t - A£ I 6fc"2 FR- IN" "N"l. »put p r i n t s k : t r wr j p - L v e r , " 

C zor. sc uses. 6B3 1 : IMF 7 
Wll VP. • Mr " r i i ' . r g ..• v '.•••=» ' C / l c o n n - -C-..I. - n ^ s " rcr< i - i IL j i s s ' p j c i , J , : . i ; I : n l : I J 

so smp r-oi>o if)2 reft J-2S5 rn . STFP - : > p u t l . j .M i NEXT 
lOO PFf lWr " » : o p q i v e s t r . i t t & m a . " ̃ i 5 » z o p : » s c r : , 7 
ttC r(W 1-1 ro b: »rjpi l-AUSE 7ft: MXT .i 770 Gti SUB fdOO 
120 PAUSE 5C /UO PK IM" " lr- i r h r t r , <wr.-n\, r y p n i i I •• 
I W ' ' M M ' "VC - j i . u il-.-a.- i w k e u h i t o n c i i c r « « n l c s i o P 9 c u u - s l i u l . v - t /VO FRIN" ' 'ni ; ) - r e t ; k char^c'.u- t n e s'pcciriod p o s i t i o n , 31- it i .< i i 

c . w i t h t r . n c i n i ^ - i d b e u * £ d t o c l c a r p a r t o f t h r . s c r e e n ' 
WO Piuror TAE n" " COO TR IM " l - J t >fi l - i e l a s t o f t h e - i^w c o r n o n d : . ! h o c « * n ( j l e t e l i s t 
1 Ti'< PR I tor ' V i h e r c - o ntiibi-.- fruit 1 - "JSStc • I i " l r i f ¦ t . i o l i n c s o un 

• 1 " 
i s i - " 
Oi O • • • z ap • • l e n q t h : • b ' - - O / l ' > g c - < paao r i , < i -V . i " " » u s c m 

16" fcr< 1-1 IL" :<I:-IISP SO: NEX J c h a r c > . f . i i r i n : r v i " "xd<- l i c h a r ) , < m d t l i > , ( i l l " 
170 GO SUB 9 0 0 0 li20 PRINT *IL T . I ( E H C ) . : n p o s i , { y p r> *> " * o u t I C W : . IK JCIV 1 , ' . y : c = > ' l r . 
IEO PRINT " T l ; e ' - c i s a c cmnan f l - o r d i - p t l : n e a r o n j M i i i , t h e O 'EA I k e y . " c h a r t , , l y p o a ) * 
190 PRINT * b r P 0 d i & ^ b S e s BREAK . " 1530 OD 3LIB VO'jO 

K«I'NI *!3R-P J RC-,-!I.-IBL E I 040 TO!N" " P - . n ^ i l y , - s h o r t S e t c u M n q t r r . n ' l - n o r e i ) r i i ; i L cou: i«Mida t j mev 
ZiO'bri •> •- j r a i J h i c s o r n u n a t h p " 
220. FK1NI ' T r y ¦ i r r » 3 i n a b h t A 1 . h I u ' I t - c a w n t s r t o i - u n n i i q ¦ i t o t l ^ ' C DaU W I N : f r b l , i s iised t o . ' i i p y l l - e q r « p h : c cha ra i : - . ̶ : - ' 
. . . " UV.'i FEH t h « c h r t r f l c t e . - s i n t i p i >• : l i n e u e o r q r a p M c - . 
--•>:• FOP TtJ lOUO U5U -N !I'4T • " ro J.< L=M L.U I- • UJ LH 

2 4 0 PRINT AT L 2 , i r . ; l 9 7 0 * L i 5 e 1 , 2 2 . tSs *<Se f 2 , 2 2 , i S i « d » f " , ? 2 , 0 : > 3 o l •••, 1 r . 8 : • JC •' 5 , 4 , 
2S0 R.'EXI i 1 : 

. 6 0 » : a p i DR IM" C l 1 5 , 0 ; " B X t r i l i - new r » - r o b l c d . " £ ) - 0 « o e t 1 , - j , 2 , ; 5 ' , 1 2 7 l . < « g© t 6 f t , 1 T.7-. • - e t l O T , 11-7: * i . « l . I S 7 
2 7 0 4 ¦ i r k l D r " DIM . i r . > : H l ^ l IS I 
I SO GO S l j n 9 0 0 0 y > o FHR " d s 
" 0 0 PRINT ' T h e r e a r© ftdvH.-ri) new G r a p h i c s c c n n VIC I I .FT V I i } - 0 
. " t o r - f t lNT • I f f >i .r { p a p e r ) . < i n k ) ' 9 20 LET i l . i l - I N * l l t R N I > » 4 l 
2 2 0 W I N ! ' " K I L L CHANFJE t n e p a p e r JND INK LO IOO-O o f t n o w i o l t * -̃r:rnr-r\' 9 5 0 r -Cx i j 
3 - 0 I R J H t ' v . i I . I , c u t c r cva : n g t h o c t . ̶-tl.a. f-O GC SUh> -IJUIJ 
740 PRTN" " P a p e r o n d i TK I . u l u u r a CO.N t a k e VJ IUPS 0 t o •'/ o s n i t h U 9 3 0 CLS 4 , > 

H r iu rmo ' . cmT c a n c i : . ' •?S3 PS TNT TAP 3 ¦ " P l a c e y c u i b u r U new ! ' " 
3 50 PRINT .IT 1 6 , 2 ; "PRESS A KEY t o c h a n g - r n i i w " 9bO FUR -1 a 33 
ifcO FOR J=0 " f l t 9 7 0 i OK :. = I "c i r. 

PAUSE 0 930 -»pu t i , : <P) ,1 >25 
T 3 0 * s i : r ) , - 7 9 ? o hEXT 1 
3 90 XEXT j l i v i o FDR u s i - p L t r , x < k ' . ; > 2 S 

PR I N AT 1 6 , 0 ; ' 1010 L S I I'<K)R.-: i l : 
"BR . . 1 TO i OO l ML* 1 .V riE?. i i 
.10 S-US <5000 1050 NEXT .i 

•'.1^ PRCN" ' T- ic r o m d l r i n j i . c inuc i ' i ds : . i I erf v'C'. i to p r i i l r ¦ r<<p ¦ - i c= o t any p l A t * ICU0«2i<.p: CLS 1'z.zr 0,2 
o i t h e s c r c r n . " lor.n f i r ro 

•120 >'lvlN " Y o u l b i i Use JO t c q . ' A p h i i -. c h a r a c t e r s , a r d r*r 1 >r- .n IOAA F IR 1.- , i Til ••>-.-> -
s 1 a r o r yr.j n t s h cvsr> i .p t o 736 n l 7 i p : i e l s . " l C i - ' UKo j t i , l , I SO ; N=xr I 
•ṽ0 PR[fO" " f i r s t y o u n u s t c u r i .••»• h o » n » n v c h a r i c t , " ' > • yo i - n e e d , ar ia h t i w 1060 -iJR P=2̃ " TO 0 src.' -z 
m.ii-f n e i c r y i s r o q u i r f J l e i s t o r e " 1 OS'-i*;;. ! t , I 5 0 l NHXI 1 

4 40 PR I N " " t - . c . n . T h f i- -,<im.-«nd : " l l . v o Ml XT ) 
•iS'1 Pfl 1N 5 ¦ " »u r , i : I n c h o m l , (ncnor/l •' I 1 1 0 ' t i J t ' l , i - - . ' , i ' - : -1 ' " > 
• lev P f i l N /J l i f r̶ n c h o r s - r o . o l Cl i«r - . i f L ' i no r^ - s t o r o c, , n e y t c s . 1 120 J - O IU '."4 

1 l 3 < ' * p j l " I W s K p u t £ , l 'S.4, J v - r - j 
47<"' PR IM " "K - .U t h e n i . 3 l o c < i t ^ s p a c e b y lOMf r r s n j RAMT0P < . l - > a c c > s -H r y i n < i * p j t " , j * 6 - 3 , l S O 

1 ISO M r X T • 
4G " i ' « I N " y c x f o u t t h i s c o n n a n a , " J l u o - n s o l S O i r 3 , 1 4 7 , 1 5 0 
49<Sf' P R I K " " 0 . 2 5 0 i s s i^ t i i i n t r i i . " 1 1 * 0 U ; u i 
= £ o t a HOB 9 > 0 0 a o o o RiSrcnF 0050 
" i f l " P.=:T'Ĩ " A f t e r a ! J o . A t : n i ¦ i j . - ^ p h i c s s a a c e w i t h VOL c a n s o t t h o n./ U,...;> FDR i - 0 13 :•>?. 

K K- C.1C1 trh f . • Atr 1/..- r.y . " h'j ;o l i i iu r, 
'SSO PR IN T & 0 Xdc ( . c n i r ) , i H i i l l n > , i n t i " 0 0 : 0 F"3K'E _US=! 
560 ' P f t IM - ' ' i w r - C M - O . C t o r r im i b i . ' ' 0 0 4 0 l « X T i 
SVO l - H IN " " w i 01 i i - 1 t o 2 5 1 p i e l s ' COL" n-STA 1 9 2 , • , 1 9 , & . B 4 , , v : , E , 1 2 , 1 0 , 3 2 , 2 4 0 , 1 6 t , 1 H Q , , M 
a a o PRT> r " h t - 1 t o 1 76 B0»0 7>"iT M I , I . . ' . I S . ' I . A - . - . 1 N rao.o.o, i O ' J . 2 2 i . i . K - , l i i u , 6 2 , 3 0 

FR IN " Y o u c a n r n l c h a r i j e I n c a a r o o F ^ •'1 rir di: e r o n e o d e f i n e d . " HO"i> C u t A 2 , 1 , 2 , 4 - , 2 , 1 , 0 , < 
CO SUB OOilO L'AT-i f l , ' , ; • , o , 1 9 ^ , 3 : , " J , 3 0 . 0 , t l . 1 9 2 , ! 2 B , i L ^ . . ? 9 

6 1 0 PRIM" " T i - » g e t c o n n o r d t hm> i j c l . s J a t a t o r t h e g r a r ' h i f c - . . > r a : t s r I r e i i i 'JI. VL DATA 3 ) , eO , 4C . 96 , i > r » . 1 "Jfi 12G. A , ^ 4 0 , :«5'« , 4 1 , C 
a f - f t h - i , c r « n , anc i t c j . n t h e t h n - ^ . ^ r i n t c d a n y w n c r s u s i n g » p u : ' ai.-o IIATA 0,0 ,1 ,64,23*1,1 J ' 2 . 1 ? - . 3i,i=ir< 
A3C- PPJM" " I=h.. i . I a i . o , ; * m i j , 1 , 0 , - i ' i , a , 1 ; . , 

FRJN" ' " ' C u t i c h A p y , i - p o ! ! > , l y p o ' - i " 31 n c I ' j f i N 
- r.40 FRJN" " . p e s auc y p o t n- U i e > and y JUKP I • . O - : r d > n « t ^ a IL ¦ I VI'.-IO PRINT 111 21 . : j TRE-R-S 1 = \ f Jl- f . ' I-XI I ' M E . " 
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(continued from previous page) 
The xGei command wi l l copy a character 

f rom the specified pos.tion oil the screen, and 
store t in the graphics memory. It can then be 
printed anywhere cn the screen using *Put. I f 
the values of (Xpos) and [Ypos) cause par; of 
the charscte; to go over trie edge, then it w i l l 

wrap-around to the opposite j.ide of the 
screen. The H! l r command can be used to 
erase a character, or alternatively it c m be 
used TP Hear I window on the screen. 
For exainph, the instructions 

'DEF 1.16,16 : 'GET 1,0,175: 'PUT 1,240,15 
would copy an f.rea o f the screen 16 by .6 

pixels in size from the top left of the screen to 
the bottom right. 
I f you would l.ke a cassette tupe o f the 

machinc code anc demcnstiauon programs, 
please send £3 to 47, Well ingborough Road, 
Brought on, Kettering, Nnrthants. NN1< 
1PI). 

Listing 7. Demonstration program 
i fC't r. rdu- i«i..iBft.oro is -•l.l _0« - l-C.-'C t*PCIi-rrr. ; i r u err ' 

JO C L i = f - • • - . - r . O 
- O e n - • • ir-' Olr-1 • -i 
- O f,rr P I . u .1. . - r, IT- . - • . - ) • • 
i o C'CP n . i . i n i - - . a . - " i i i n 
^o r - r r Fi- in i - i - . 1 3 - r n n r i 
to r>rr f--i. u in > - i-. i- . io»rn . t i JO PCTliT ISO PRJHT iCO I- - 3NT l.'O PBJIJ'I . - o PC ; i j t 

. = 0 P = :••"> 
O D C : I , T aao p; • 

P -N PC T.-.-I 
I > C : S T 
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A I O - — 7 .~~ 
5S i J i •<' I N " iOO OO -'IC ' OOU OiC'Hit icrsO 

r o c TI", 
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E F G H 

T 

1 J I S . 

r i N o 
&o su; 0C50 

FTT . . 

III4 I 
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r r i . T i i O ' i o n I-AI : or-::c o 
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i ii.i.' i L ' l - . I I I •••»•..)•*!: I- IT > - . t I - • I PEN CD TO JOtO 

•1030 LET » : 
IO'JO . I H N I I 
107.6 L£T ̶ n'li-.T I 
K i ' l O t t ' X I . 
i •- 'C ' w e esooj.s: cus :•»::- -,'•: u.wttr 1 
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I I J 0 FOR J-1 TC U. 

l l O n i j - >< m e n . J u l . I j i ,FK n l j l , n « y l j i 
i . 'm i IIEXT i 
I?:u ro SUB vebo 
i'JOO LET <»- IMCEVf: I I . i l - 1 " THEM SO 10 Vl Ol« 
25J0 := ' A • CD TO SCOO 
^.rfi -T . l . rou tc 1 I OR i n n uo 13 SOJO 
2 ) 30 r ff. 1VEN 00 IO ;: i ini i 

23S0 I.E1 : 1-FN > : < i r ( « , d l l : I v l - P M y l n l a , L U 
2360 LET ;.2«FS x l»> r 11 r / " - FN y I t / I 
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TI = T I I pft ' t ' i l r AT 
2130 F " 16 50 TO 2u0d 
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2 1 6 " F t - : : > i ; . r . IUJ 10 2300 
->i7i. i p i I - I I I - no ro ;?I-O 
.•-,:•:.• m i N ' i'.I 1Q,22> =.6EH : : "JE..1. OOMt • 
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2:.:- STOP 
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excellent game play cf the poker the 
f Q added oonus is high resolution 

te pictures as the girls shed their clothes 
. ^ A classic ot its kind - must be part ot 

£ 1 2 . 9 5 any comprehensive collection of 
software. 

commodore 

THE ULTIMATE IN AMERICAN 
SOFTWARE FOR YOU ON U.S. GOLD 
U.S. Gold is stocked by all leading computer 

stores. 

DEALERS! Forinformatior on how to become a 
U.S. Gold Stockist write to: CentreSoft Ltd., Unit 24; 

Tipton Trading Estate, Blocmfield Road, Tipton, 
West Midlands DY4 9AH. Telephone: 021-520 7591. 

Telex: 33V2b8. Overseas enquiries welcome. 



For- \ 
Com nod ore \ 
and Atari. \ 
Acorn and \ 
Sinclair with 
suitable interfaces. 

GAMES FOR YOUR TRS 80 
GAMES FOP. YOUR ORIC 
MORE GAMES FOR YOUR 
ORIC 
GAMES FOR YOUR 
COMMODORE 64 
MORE GAIVES FOR YOUR 
COMMODORE 64 
GAMES FOF; YOU3 ACORN 
ELECTRON 
GAMES FOF. YOU^ T 99/4A 

WRIT1MG 
SOFTWARE 
FOR PROFIT 
A.J. HARDING 
Mu>l ±uflwdre authors 
begin writing programs at 
home snd many have 
dreams of seeing their 
hardwork published. With 
this in mind, this hr.ok 
examines ho a/ to choose the 
right machine and the righ t 
computer software before 
explaining in dep tt the bes t 
approach to program 
writing and submitting your 
finished prooram. 
£4 95 

J p B T f f N G l \mmml 
• J l Q R p r o f i t ; 

km* m: 
" « C.!>v/ir, ̶ rz;lC(>:r - -VC/Ivty.iCJwtv WlHYCAm 

WTlMG 
"LUFIFCAW 

WMSttA WTMt>Grh'i 

Available from all good bookshops, or direct from the publishers addirg 12'/j% to the price of each book ordered to ccverour postage and packing. Please 
make chequesfP.O s payable to Virgin Books and send to: Computer Books Offer 3, Virgin Books. 61-63 Portobello Road. London wi 13D0 

221 Cannock Road, Chadsmoor 
Cannock, Staf fs WS11 2DD 
Telephone (05435) 3577 

U .S . GOLD S O U WAK E 

BEACHHEAD 9 . 0 0 12 . 00 
S 0 L 3 FLIGHI ' 1 2 . 0 0 12 .00 
FORBIDDEN! FOREST * 8 . 0 0 11 . 00 
AZTEC CHALLENGE ' £ . 0 0 11 . 00 
SLNKY * £ . 00 11 . 00 
DALLAS QUEST ' N / A 12 . 00 
FLAK *N,'A 1 Z 0 0 
NATO COMMANDER * £ . 00 12 .00 
SPITFIRF ACE * £ . 00 12 .00 
P00YAN * S.00 11 .00 
MYSTIC MANSION " £ . 00 11 .00 
SNUK I : * S .00 12 .00 

' A vailab'e for ths A tfr! 
F h o i e fo r s o f t w a r e ava i l ab i i t y a nd t o p s o f t w a r e l is t 

fo r t h e C BM 6A end A t a r i 

[SUPER 
CHAM 

It's a knockout! 
The top selling 
American Joystick 
Control with a 
10 ft retractable 
cable stored in the 
bass . 
̃vvo fire buttons 
and self-centering 
action. Suction 
cups hold i: firm 
to a flat surface. 
Very robust -
arcade 
proven. 

+£1p . p . 
Barc lay /Access 

Dealer enqu i r i es 
we l come 

DEAK ELECTRONICS LIMITED 
G l e r d a e Park F e n b a n k Road A s c c t 
Berks Tel . 0 3 4 4 885661 T e b x 3 4 9242 

THE VIRGIN 
COMPUTER 
GAMES SERIES 
£££££'s of 
Entertaining Games 
for only £2.95 
Each book coma ins more 
then 20 quality games 
programmes, each o n e 
specially written for the 
seres and unavailable 
elsewhere. Moving graphic 
games, arcade games, roflpx 
flexers and bra'n stretchers 
are all here 3nd g\jaran\eed 
to provide hours of 
entertainment. 

Only £2.95 each 

GAMES FOR YOUR ZX 81 
MORE GAfVl tb hUK YOUR 
ZX 8' (£3.50) 
GAMES FOR YOUR 
ZX SPECTRUM 
MORE GAMES FCR YOUR 
ZX SPECTRUM (£3.50) 
GAMES FOR YOUR VIC 20 
MORE GAMES FCR YOUR 
VIC 20 _ 
GAMES =OR YOUR 
BBC MICRO 
MORE GAMES FOR YOUR 
BBC MICRO 
GAMES FOR YOUR CRAGON 
MORE GAMES FOR YOUR 
DRAGON 
C;AM:S OR YOURATAR I 
GAMES FOR YOUR 
ATARI 600XL 

THE PERSONAL 
COMPUTER 
HANDBOOK 
3rd Annual Edi:ion 

TIM HARTNELL 
Ihe complete guide to 
selecting znd using small 
comouiers, including an 
explanation of how they 
v/ork and vshat they can do 
for you, a derailed analysis 
of the available systems on 
the morket and how to buy 
them, and hevs ro get the 
most from your computer 
with at' extended step-by-
step guide to programming. 

Only £4.95 

MILES BETTER 
SOFTWARE 
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RESPONSE FRAME 
Do you have a problem? Your manual is 
incomprehensible or you just cannot get the 
hang of that programming trick you tried -
whatever it is, Tim Hartnel will do his best tc 
answer your queries. Please include only one 
question per letter and mark therr "Response 
Frame''. 

QL T IM ING 
• I have finally, after months 
and uuuill is and months or 
waiting, got my QL. I a m writing 
a game m which the time it takes 
a player to enter a move is 
crucial — there is a limited 
number of seconds to enter the 
answer. 1 thought the inbuilt 
clock would be ideal f i r diis. 
However, I cwn't get it to work as 
it claims it docs in the manual, 
and to extract parts of the DateS 
— although ilit manual suggests 
diis is :he same as extracting 
'slices' of any string — seems 
impossible. How can I do it: 

j'an Cavalier, 
Hu.iiingdar.. 

I havr at.so n\D some problems 
working out how to use the clock. 1 
yg lPS ymi define :wo procedures: 
The first one, which you coulc ea'I 
something like Setclock would just 
reset the clock lu ^civ aftci eaci 
move. wi:h the l.ne 

SDA TE 1984,9 .3 .3 ,0 .0 
Or you could just include th.s within• 
the program, if you didn't want to set 
up a separate procedure. 

The second or.c, to print jus- the 
part of tlie rime you vant on thy 
scrcor., could be called FrintclocU. It 
woulc need ts include 
C.OCKS = DATES: PRIST CLCCK5 
<13 TO 2C) 

to get minutes and seconds, or 

CLOCKS (19 TO 20) 
just to get the seconds. The last two 
characters of ClockS Can also be 
decked for their numeric value if' 
you want the program to do 
something af:er a specific time has 
elapsed. 

THREE AND ONE 
| On reading that some Issue 
Three ZX Spectrum owners are 
experiencing difficulty loading 
commercial software, I am 
writing to inquire where you've, 
heard of Issue One owners 
having problems loading some of 
the latest software releases. 
Quieksilva's Ant Attack just will 
not load on nay Specrum, and yet 
it will run on my friend's Issue 
Three machine. Could it be that 
software writers have now-
mastered the Issue Three 
problems at die expense of Issue 
One owners, or could it bo that 
my trusted Issue One is feeling 
its age? 

Brian Richardson, 
Siiringbourne, 

Kent. 
THERE SHOULD Ia- n) problems w i n 

Ant Attack as I have seen it running 

WHAT ADD-ONS? 

quite happily on an Issue One 
machine. However-, I have been old 
that there is some current software 
which "hiccups" a little on Issue 
One's. I suggest you go hack to the J 
store where you bought Ant Attack, 
tell them it won't load, and get 
another copy. If that doesn't work, 
perhaps your machine: leding its 
age and either an overhaul i* called 
lor. or you'll have to settle for sonic 
other program. 

BBC SUBSTITUTE 
• I used to own a 4SK 

Spectrum, and was very happy 

with it. I especially like Jie 

Screen? and ATTR commands. 

Now T have :i RRC. Model R. To 

m y s u r p r i s e — a n d 

disappointment — 1 have found 

that tliis computer does not use 

those commands, so I feel very-

restricted in what I can do. Is 

there any way I can substitute 

these commands on my BBC 

Micro? 
Nan mat i Bun, 

Dean Perk, 
Renfttti 

Yo i ; G>N t:si- the Point command to 
return the colour o f .i single pixel. 
Th is does run work in Mode 7. 
A l t e r n a t i v e l y , and far mo r e 
satisfactorily, you could investigate 
the operating system call which 
provides the functions you want. It is 
explained on page 4'?. of the vser 
guide, where there is a program o f 
110 lines oi so ro demonstrate ho*- it 
is done. 

ACE IN THE HAND? 
• I am interested in learning 
Forth and have noticed that the 
Jupiter Ace is now available 
from some sources for as low as 
£25.95. However, I am reluctant 
to buy a machine from a 
company which is out of business 
and for wliicli there is no 
expandability and little software. 
Can one get a colour board and, 
if so, is il pussible lo generate a 

true hi-rcs display? 

CJ Slide, 
Rtcharer, 

Kan. 
I T S E E M S IT W O U L D be. nard to no 
wrong with a £25.95 machine, 
although the Ace is beeoiring 
increasingly difficult :o get hold of.' 
An add-oii memory is the only 
peripheral which ' have seen widely 
adverted. It nig.u well be a better 
buy to get a Spectrum, and then nuv 
one .of the available Porch programs 
such as tin t produced by Artie, than 
start going down a dead-end itreet. 

• I have a BBC Model B, and 
am very pleased with it. 
However, now that I've been 
using it for n year — and have 
saved up some more money — I 
would like tc expand the 
hardware. I nould appreciate ii 
if you could give nie some ideas 
of the priorities I should assign to 
various bits of add-on hardware, 
so 1 would know which ones to 
buy first. 

Martin Ketsh, 
Southsea. 

T H I S QUUST IOJ- : is. I'm otV»idy almost 
impossible to answer as you do not 
indicate the prime use of your BBC 
Miciu, nor do you :e!l me wnat 
hardware you already have. 
However, keep ng in mine that vour 
l.ettcr suggests you have a "basic" 
Model B, and that your activities 
with the computer p-esumnhly 
.nclude playing commercial scfiware 
and writing your own programs, I 
would juggest the fulJowiny should 
je cons.dcred first. 

A disc drive is a tremendous asset 
to have, and you'll soon wonder why 
you put up with cassettes far so iong. 

wide range of drives is available, 
rom around £160 lor 5 i n c h 40 
'rack, single-sided drives, dual drives 
of similar ctandarc ;irc sround 

£340, end a double-sideJ : inch 
Microdrive — vhicn s. totally 
compatible witli 5Vt inch crives — is 
available from around £23.'). 

A joystick will sdd a lot to ycur 
game playing, and these start from 
around £10. IP writing your own 
programs is a hifj'irr priority than 
running commercial games, you 
might consider adding the Second 
Processor, l-'ull deiaih on this f.re 
available f;orn Atrorr. Computers 
Ltd., Ful bourn Read, Cherry 
li inlon, Cambridge, CB I 4JN. 

EASY REMS 
| In an earlier issue , of Your 
Computer, there was a game 
called Frogger, which required 
one long Rem statement of (i2f)8 
characters. Please could you tell 
me an easy and reliable vsay to 
do this, as I have not yet fully 
mastered machine codc on my 
/.X-81? 

JZ G$)»</>IO;is, 

S'.udUy, 
I Va rtoickshirg. 

THfcKh /.KH MANY WUVS o f Solving the 
problem. A particularly elegant way 
— developed by the former chairman 
of the Dutcn ZX Users Group, Han 
van Abbe of Wassenaar, and passed 
on o m<r by Jai Vi»rhoev*n 
suggests 1'cking the machine codc 
into a Print statement. The 
piucedu.e is as follows. Type ill a 
I'rin: statement with tie structure 

PRINTO-O + O4O + O + . . .sic. 
Kvery combir.aticn of a >:et o anc. a 

plus sign takes up one byte for the 
character zero, one byte for tne 
delimiter (126). five bytes for the 
floating point representation, and 

one byte for the plus sign. Altogether 
this yields eight bytes of memory 
space, w.th only two hytrs nf" srreen 
space. You next enter tiic line, 

POKE 16513,234 
to chance the Prim to'.tun to Ren, 
and then use your hex loader to fill 
the Rem 

Another method, devised by Jsn 
Vcrhoeven nimself. uses a single 
lrrge Rem stateinen. which takes up 
about 200 spsces. This line is 
repeatedly editted, and dur.ng every 
rdir rhî  line -lumber is changed. Ycu 
lirst type in the large Rem statement, 
and use Edit to titer the line number 
several times. Ncxi you cute: llie 
statement 

LEI L= PEEK 16511 f 25CPEEK 
16512 

to get L as the length of one line. 
Add 4 to L. rnd add the new L to the 
old L. Poke a Newline (118) in 
locations 13514 and 16515 to 
p reven t i h ft d i s p l a y f r om 
uncontrolled scrolling during 
listings. Repeat these steps until 
enough space is reserved. Jut, take 
care, as e mistake is eas.lv mad;. 

COPYRIGHT 
| We are setting up a software 
business, and arc wondering 
what to do about copyright. 
Also, what tape do you suggest 
we use lor sound and speech? 

Si won Marr in and Craig Stagey 
I.yasteJ, 

Kent. 
T H E P R O W . E M O F copyright is a 

diffiedi one. At :he aior.ien., despite 
the best efforts of the Guild of 
Software Houses, it seems impossible 
to stop people copying you. tapes if 
they want to, although a few 
ingenious systems — sue! us 
providing a nard-to-photoaopy 
colour code card which tells you 
which numbers to enter at rhe 
beginning of a load — have been 
tried. 

Ar, o sound und speech. I'm afraid 
you'll have to develop your own 
rcutir.cs. if you are to include them 
with your programs. 

In this column a few months 
ago, l saio in response to a 
readers question, '.hat I had 
had difficulty including 
Verify w<thin a Spectrum 
program. Many readers 
nontacted me> ro point out 
that it is. :n fact, very easy to 
do. Among those who took 
the troub'c to point this out 
was Ian Hoare, autnorof the 
Bugbyte program Computer 
Cookbook. He says he uses 
a standard Verify line at ihe 
end ol each of his programs 
̶ which is still there on the 
com ni ere ia Hy-a/a liable 
cassettes oi his work. The 
line is as follows: 
9999 CLS: SAVf "none of program" 
LlNbXI : 3AV5 "name" CODE 
55120,415: VERIFY "name of 
program": PRINT "PROGRAM 
;>K": VERIFY "name" CODE: 
PRINT "CODE OK' ' 
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NEW 
TURBO 64 

GAMES 

Aggro at closing t me at the lucal. Getaway car 
screeches to a halt outside a bank. Ingenious 
methods employed by :he Mafia to l i teral ly 
spirit away the loot f rom :he High Street. Mever 
fear - P.C. Fuzz is on oatrol. 
COMMODORE 64 £7 .95 

Also available on 
Disk at £9.95 

An action scrol l ing arcade 
thr i l ler by the author uf Space Pilot 
COMMODORE 64 £7 .95 

TRADE ENQUIRIES: A N I R O G S O F TWARE LTD . 2 9 WEST HILL D A R T F O R D KENT ( 0 3 2 2 ) 9 2 5 1 3 / 8 
MAIL ORDER: 8 HIGH S "REE " HORLEY SURREY 24 HCUR CREDIT CARD SALES HORLEY ¦ 0 2934 ) 6C83 
PAYMENT BY CHEQUE P.O. ACCESS /V I SA 50p POSTAGE & PACKAGING 



SOFTWARE FILE 
Software File yives you The opportunity to have your programs, 
ideas and discoveries published. We will accept contriouticns for 
any home computer provided they are submitted to Your Computer 
exclusively. Please double-check ycur programs and specify the 
memory they require before sending them, preferably on cassette. 
We pay between £6 and £36 for contributions pjbl ished. 

Rhythmix 
Timothy Closs, 
Sheppertonr 
Middlesex. ®mfum 
RIIYTHM ix ENABLES you to record digitally 

up tc six separate sounds which may then be 

replayed manually on the computet keyboard 

Alternatively, they can he piugraiiiuied into n 

fixed sequence to give rhythmic accompani-

ment while vou plav ano:her musica' 

instrument. As a visual extra, the screen 

border can be made to Hash in time with the 

rhythm. 

When yen: am the program, a menu will be 

displayed: 

1. RECORD 
2. P L A Y 
3. PROGRAM 
4. R U N 
5. B O R D E R F L A S H 

R E C O R D sets up your cassette player as ' 

in figure I and type in a number from I to 6. j 

Generate your first sound neai the micro-

phone — it will :>e stored by the computer, to 

be recalled under Play or Run below. Now 

type in your second number, generate ycur 

second sound, and to on up LO a maximum of 

six. It is worth exper mcnting wit a a wide 

variety of sounds — including the human 

voice — as the results can be quite surprising, 

but the duration of each should not exceed 

about J.5 seconds. 

P L A Y : By tapping rhe <eys 1 to 6 ycu can 

now reproduce sounds from your rhythm 

bank to accompany other musicians. Ampli-

fication is achieved through the set-up in 

figure 2. Pressing E at any stage will Escape to 

the menu. 

P R O G R A M : First enter the number of 

beats you want in your rhythm sequence — 

auyLhinj from : to about 00 might be 

suitable. Then tap out the sounds using keys 1 

to 6 as above. The sounds will he heard as yon 

program them in. Typing R recores a rest i.e., 

a period of silence equal in length to each of 

the sounds. Au audible bleep confirms thst 

the rest has been entered. 

R U N : The computer wi'l ask you for the 

required speed. Returning I gives the fasted 

rate of replay, while higher numbers give 

successively. slower and lower frequency 

rhythms. Your programmed rhythm will now 

he rrpeatec. over and over unt.l the menu is 

called by pressing E. 

BORDER FLASH: Using the normal 
border colour numbers — for example 2 is red 

— erter first the colour tor sound on and :hen 

the colour for sound oil". 

6 POKE 2 3 6 5 8 , B : GO SUB 6 0 0 0 : 
GO TO 5 0 0 
100 REM • * * * * + R H Y T HM I X * * * * * * 
110 REM * * * » BY T IM C LOSS * * * * 
120 REM * * * * * * * * * * * * * - * * * * * » * 
5 0 0 CLS : PDKE 3 2 0 5 0 , 1 : PRINT " 

* * * * * RHY THM I X * » * * * MA I N MENU * * * * * 
" : PR T NT : PRINT " (1> ̶RECORD": P 
RIMT : PRINT " < 2 > - P LAY " : PRINT : 
PRINT "<3>̶PROGRAM': PRINT : PR 

INT " ( 4 t - R I I N " : PRINT t PRINT " ( 5 
)-BORDER FLASH" 
501 I F I NKEY *= " 4 " THEN GO TO 40 

00 
502 I F l N K E Y * - " 5 " THEN GO TO 5 0 

00 
505 TF I NKEY *= " 1 " THEM GO TO 5 1 

3 
5 06 I F I NKEY * = " 2 " THE^ GO TO 2 0 

00 
507 I F I NKEY *= " 3 " THEN GO TO 3 0 

00 
512 GO TO 501 
513 INPUT "SOUND NC. ? ' ; S : LET 
S«S - 1 
5 1 4 POKE 3 2 0 0 2 , 1 2 8 + < B * 2 0 ) 
515 PRINT AT 1 5 , 1 0 ; " ENTER SOUND 
NOW" Figure 1. 

Figure 2. 

Loudspeaker (or use [ _ \ 
internal speaker in 
tape recorder). 

52C I F IN £>1A3B»255 THEN GO TO 
5 2 0 
530 LET A«=UBR 32000 
535 PRINT AT 15 , 10 ; "SOUND RECEI 

VED 
i)4U h"AUbt 0 
550 GO TO 500 

2 0 00 LET E * = INKEY * 
2005 I F E * « " E " THEN GD TO 500 
2 0 10 I F E * ̃ u l " THEN POKE 3 2 0 3 2 , 1 
2 8 : LET A=USR 3 2 0 3 0 : BO TO 2 000 
2 011 I F E«=»"2" THEN POKE 3 2 0 3 2 , 1 
48x LET A»USR 3 2 0 3 0 : BO TO 2 000 
2 0 12 I F E * = " 3 " THEN POKE 3 2 0 3 2 , 1 
68a LẼ A*USR 3 2 0 3 0 : 30 TO 2 000 
2 013 I F E * = ' 4 " THEN POKE 3 2 0 3 2 , 1 
B8 : LET A-USR 3 2 0 3 0 : 30 TO 2 0 0 0 
2 0 14 I F E * = " 5 " THEN POKE 3 2 0 3 2 , 2 
0 8 : LET A-USR 32030 * SO TO 2 000 
2 0 1 5 I F E * - ' 6 " THEN POKE 3 2 0 3 2 , 2 
2 8 : LET A-USR 3 2 030 
2 0 30 GO TO 2000 
3000 INPUT -BEATS ? " ; B 
3 0 1 0 DIM G(B) 
3 0 20 FOR H»1 TO B 
3 021 IF I NKEY * - " R " THEN BEEP . 2 , 
10 : LET G(H) = 1 0 : GO TO 3025 

(continued on next page) 
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SOFTWARE FILE. 
(cr.ntnite.fi frnm previous page) 

3022 IF CODE INKEY*<49 OR CODE I 
NKEY*>57 THEN GO TO 3021 
3023 LET G <H) = (CODE INKEY$) -49 
3024 POKE 3 2032 , 1 2 8+ ( 2 0 *G (H> ) i L 
E T A=USR 32030 
3025 NEXT H 
3030 GO TO 500 
4000 INPUT 'SPEED ? " ; S : POKE 32 
050 ,S 
4005 FOR H= l TO B 
4006 IF G(H i=10 THEN FOR D«1 TO 

26+(PEEK 3 2 0 5 0 ) : NEXT D: GO TO 4 
015 
4010 POKE 3 2 0 3 2 , 1 2 3 +< 2 0 * 6 (H ) ) : L 
FT A=USR 32030 
4015 IF INKEY$="E" THEN GO TO 50 
O 
4020 NEXT H 
4030 GO TO 4005 
5000 INPUT "OFF COLOUR ? " ; O: tN 
PUT " CIN nn in i iR " -N 
5010 I F 0<0 OR 0>7 OR N<0 OR N>7 
THEN GO TO 5000 

5 0 2 0 F O K E 3 2 0 4 4 

5030 POKE 32061 ,16+N 
5040 GO TO 500 
6000 FO* G=*32000 TO 32065 
AOIO RFAD Dt PflKF R .D i NFXT R 
6020 RESTORE : RETURN 
6030 DATA 3 3 , 0 , 1 2 0 , 6 , 2 0 , 1 9 7 , 6 , 0 , 
6 2 , 2 5 4 , 2 1 9 , 2 5 4 , 1 1 9 , 1 9 7 , A , 1 , 1 A , - 7 
, 1 9 3 , 3 5 , 1 6 , - 1 4 , 1 9 3 , 1 6 , - 2 0 , 2 0 1 , 0 , 
0 , 0 , 0 , 3 3 , 0 , 1 2 8 , 6 , 2 0 , 1 9 7 , 6 , 0 , 6 2 , 1 
9 1 , 1 9 0 , 4 0 , 1 7 , A ? , 7 , 7 1 1 , 2 5 4 , 3 5 , 1 9 7 
, 6 , 1 , 1 6 , - 2 , 1 9 3 , 1 6 ,̶ 1 8 , 1 9 3 , 1 6 , - 2 4 
, 2 0 1 , 6 2 , 1 6 , 2 1 1 , 2 5 4 , 2 4 , - 1 9 

which will produce fo.ir different beats simul-

taneously. The 16 steps can be decreased by 

ale-ring ihe two slurs i.1 the edge of the screen. 

The main instructions are included in the 

progiam. 

Program breakdown. 
Lines 110- 230 Main loop for entering 

beat 
240- 490 Instruct ions 
500- 560 Sot up variables 
590- 810 Draw screen 
820- 980 Move cursor, update 

screen 
990-1130 Play beat pattern 

1143-1200 Speed 
. 1213-1230 Move step pointer 

1243-1410 Ssvebeat pattern 
1420-1580 Lead beat pattern 
1090-1CGO Draws pattern after 

saving or loading 
1673-1730 Clear beat pattern 
1743-1750 Error ro t t i ne 

Variables. 
A% . 6% - co-ordinate of cursor 

0% - step pointer 
L% - speed 

M°/e(3,15) - array for beat pattern 
All £ snould oe read as £ 

Back beat 
David Quinney, 
Solihull, 
West Midlands. 

T i l l s I'KOGKAM, w i i H a bi i of skil l, w i l l 
produce a reasonable backing beat. A lot of 
the program COM 1:1 be cut down in length, but 
in i:s present'state it is much easier to reed 
arid thus debug alter entering. 
The program is wri t ten in MoJc 1 due o 

the size of the screen ond has 16 steps each 

H > R E M : C > D . A . Q U I N N E Y 1 9 8 4 

2 0 R E M B E A T M A C H I N E 

3 0 R E M 
4 U K F C M L - O R A L L I N L I S T I N Q T Y P E T. 

50*KEY100_D JMG0TO16EO ! fl 
6 0 M C D E 7 

7 0 P R 0 C I N S T 

8 0 M C D E . 

9 0 P R 0 C S E T J P 

1OORRnnBHReFN 
1 1 0 P R I N T T A B ( A 7 . , B 7 . ) " > " 1 A B ( A 7 . + 2 , B Z ) " < " 

1 2 0 * F X 2 I , 0 

1 3 0 I K 1 N K E Y ( ̶ 4 2 ) - 1 A N D B 7 . < 2 3 C 7 . - 1 : F R O C M O V E 

1 4 0 I F I N K E Y ( - 5 0 ) = - 1 A N D B/.>B CZ=2: PRaCMOVE 
1 5 0 I F I N K E Y < - 2 O ) = - 1 A N D A 7 . > 9 C £ = 3 : P F O C M O V E 

1 6 0 I F I N K E Y ( ̶ 1 2 2 ) = ̶ 1 A N D A 7 . < 3 3 C 7 . = 4 : P R 0 C M L ) V E 

L / O I I - I N K = . Y ( ̶ 6 * ) ̶̶ 1 P R O L B E A T 

1 8 0 I F I N K E Y ( - 1 0 4 ) P R Q C E B E A T 

1 9 0 I R I N K E Y ( 7 3 ) = - 1 A N D 0 7 . < > ( B X - 8 ) F R Q C S T A R 

T O O I R I N I < ̃ Y < Q 2 > - 1 C L G : T R A C G A V C 

2 1 0 I F T N K E Y < - 8 7 > = - L C L S : P R O C L O A D 

2 2 0 I F I M K E Y ( - 5 6 ' = - L G O T 0 9 9 0 

2 3 0 G O T O C 1 0 

2 4 < T ) R E M * * # * * * » * * « * * * * + * * * * * * * + * * * * * * * - I » 

2 5 O D E F P R 0 C I N 5 T 

2 6 0 P R I N F T A B ( 1 3 ) C H R F 1 2 9 " B F A T N A C H I R H " 

2 7 0 P R I N T T A B ( 1 3 ) C H R $ 1 2 9 " " 

2 8 0 P R I N T ' ' " D O Y O U W A N T I N S T R U C T I O N S ? " :6*=GET$: IF 31 
= ' N " E N D P R G C 

2 V O V V U 2 U , O , , 3 V , L ' L S 

3 0 0 F ' R I N T " T H E S E C O N T R O L S A R E U S E D I N " C H R I - 1 2 9 " E D I R M O D 

E 

3 1 0 P R I N T - A I R ^ L Z ? " ' X " C H R * 1 3 5 " M A K E B E A T . » 

3 2 0 P R I N T C H R S 1 2 9 ' 1 . ' ' C H R $ 1 3 5 ' - T O C L E A R . " 

3 3 0 P R I N T C H R ^ 1 2 9 " ' S " U H R S 1 3 5 " - S A V E D A T A . " 

3 4 0 P R I N T C H R - M 2 9 ' ' I . " C H R * 1 " W ' - I M N O A T A . " 

3 5 0 P R I N T ' C H R $ 1 2 9 " ' P " C H R $ 1 3 5 " - P U T M A C H I N E I N T O " C H 

R T 1 3 1 " P L A Y M U D L . " 

3 6 0 P R I N T ' C H R $ 1 3 1 " " C H R * 1 3 5 " - M O V E " C H R - F L 3 1 " P O I N T E 

R " C H R I 1 3 5 " T O C U R S O R P O S I T I O N " 

3 7 0 P R I N T C H R $ 1 2 9 " ' > < " C H R S 1 3 5 " - C U R S O R . ' 

3 E 0 P R I N T C R T } $ 1 2 9 " C U R S O R K E Y S T O N O V E C U R S O R . " 

3 9 0 P R I N I ' C H R F 1 3 1 " P O 1 N I U K . " 

4 C 0 P R I N T " O N C I T H E R S I D E O-F T H E S C R E E N : H E R E I S A P O 

I N T E R . W H E - O E V E R T H E P O I N R E R I S T H E M A C H I N E W I L L P L A Y 

T U L H I T > I J U S I L I U N « I I I D L L I E T I R E T U R N L U H I T S TSLCIR L U F Y U U 

R B E A T O A T T E R N . " 

4 1 0 P R I N T T A B ( 6 ) C H R $ I 3 6 C H R * 1 3 3 ' P R E S S A N Y K E Y T O C O N T I N 

UC. " 
4 2 0 G S = G E T S : C L S 

4 3 0 P R I N T " T H E S E C O N T R O L U A R U S E D I N " C H R * 1 3 1 " P L A Y M O D 

E : - " 

4 4 0 F " R I N T ' C H R S 1 3 1 " ' > ' ' ; C H R $ 1 3 5 ; " - M A K E B E A T G O F A S T 

E - . " 

4 5 0 P R I N T C H R * 1 3 1 " ' < ' " C H R P 1 3 5 " - M A K E B E A T G O S L O W E R . 

4 O O P R 1 N T ' C H R I - 1 2 9 " E S C A P E " C H R $ 1 3 5 " - P U T M A C H I N E I N T O " C H 

R T 1 2 9 " E D I T C O D E . " 

4 7 0 P R I N T • C W R - R - 1 2 9 " B R E A K : W I L 1 C L A A R U N W A N T E D B E A T P A T 

T E R R . . " 

4 F LO F ' R I N T T A B < D , 2 0 ) C H R F 1 3 6 C H R * 1 3 3 " ' P R E S S A M Y K E Y T O H O N 

T I N U E . M : G * = G E T * 

4 9 0 E N D P R 0 C 

5 1 O D E F P R O C S E T U P 

5 2 0 Z J N E R R O R G O T O : 7 5 0 

530v»DU23; 0; O; 
5 4 0 D I H M Z ( 3 , 1 5 ) 

5 5 0 D ' / . = 1 5 : L 7 . = 1 0 0 0 : A 7 . = 9 : B 7 . = 8 

5 6 0 - N V C U 0 N C I , 2 , 0 , 0 , 0 , 0 , 0 , 0 , ^ O , 6 C , 0 , 1 2 6 , < ^ 0 

5 7 O E N V E L 0 P E 2 , 1 , 0 . 0 , 0 , 0 , 0 , 0 , 1 2 6 , - 1 0 , 0 , - 1 , 1 2 6 , 1 0 0 

5 S O E N D P R O C 

SQO^FM* « • *«« *» * * •««« »«•»»• « * * * «« *>« * * * 
6 O O D E F P R 0 C S I R E E N 

610a7.=&5 
6202LS 
63CC0L0UR1 
6 4 0 = > R I N T A B ( 1 3 ) " B E A T M A C H I N E " 

6 5 0 D R I N T T A B ( 1 3 ) " " 

660JULUUK3 
6 7 0 ? R I N T ' T Y A E ' X F O R B E A T , ' . ' T O C L E A R , " 

6 8 0 : ' R I N T N ' P ' T O P L A Y , ' E S C A P E ' T O S T O P B E A T , " 

6 9 0 P R I N T * EII I J ' * ' L U R E T U R N L U ^ L D R L U + T » E « L . " 

7 0 0 = > R I N T " F I I A L 1 Y ' S ' T O S A V E A N D ' L ' T O L O A D " 

7 1 0 C 0 L Q U R 1 

720PRINT " I nd ie ^ACtj SWftfiE 6_CCP TRIANGLE" 
7 3 0 - D R R 7 . = I T U 1 6 : P R I N T R 7 : N E X T 

7 4 0 C Q L 0 U R 3 

7 5 0 F 0 R R 7 . = 8 T 0 2 3 : F O R E / . = 1 0 T 0 3 4 3 T E P 8 : P R I N T T A B ( E / . , R 7 . ) " : 

N E X T , 

7 6 0 P R I N T _ A B ( 0 , 3 0 ! " C J R E O R K E / S T O M O ^ E E D I T O R " 

7 7 0 P R I N T R A B ( 0 , 2 6 ! " ' < ' = S L 0 W E K , > ' = F A S T E R . ' 

, ' D O U U L O U K 1 : P R I N 1 * S P £ E L ' ( T > = L - A S T E S T ) = 1 4 " 

7 9 0 = - R L N T ̃ A R ( 1 5 , 7 4 > " E D I T N O D E " 

B 0 0 C 0 L 0 U R 2 : P R I N T " A B ( 0 , 2 3 • " * " ' T P B ( 3 6 , 2 3 ) " « " : C D L 0 U R 3 

A I O E N D P R O C 

8 2 0 R E I ' * * * * * * • * * * * + * * * • * * * * * * * * * * * * * * * * * 

8 3 0 D E F P R O C M D V E 

840FnPR'VC̶  1 TDflCO: fJFX T 
8 5 0 I F C 7 . = 3 O S C 7 . = 4 F 0 R R 7 . = ' . T 0 1 0 C 0 : N E X T 

8 6 0 P R I N T ̃ A B ( A 7 , B ^ ) " " T A B I A 7 . * 2 , B 7 . ) " " 

8 7 0 1 F C 7 . - - 1 B 7 . = B 7 . - 1 E L S E I F C 7 . = 2 B 7 . = B 7 . - 1 E L S E I F C 7 . = 3 

A 7 . = A 7 . - E E L S E I F C I = 4 A 7 . = A X + 8 

88OENCPROC 

9 0 0 D E F P R O C B E A T 

9 1 O P R I N T ̃ A B ( A 7 + 1 , B X ) " X " 

9 2 0 M 7 . ( ( A I - 1 ) / 6 - 1 . B 7 . - 8 ) = L 

9 3 O E N C F R 0 C 

9 4 O R F F * # * H 

9 S O D E F P R O C E D E P T 

P^OPR INT̃AB < AVM-1 , BX) " . " 
9 7 0 M 7 . < ( f \ Z - 1 ) / G - 1 , B 7 . - 8 ) - 0 

9 8 0 E N C P R D C 

9 9 0 R E ( * * * * * * * * * « - * * * * = ' L P Y * * * * > T * * * * * * * » - * - * 

I O O O C O L O U R 2 : P R I N T - A B ( 1 5 , 2 4 ) " ° L F Y M U D I " 

1 0 1 0 F U R R 7 . = O T D U 7 

1 0 2 0 P R I N T T A B ( 1 , R 7 . - 7 ) " " T A B ( L , R 7 . + 8 ] " > " 

1 0 3 0 T F I N K E Y ( ̶ 1 0 4 ! ̶̶1 L 7 . I 7 . - H O : P R 0 C I . P 

1 0 4 0 I F I N K E Y < 1 0 3 - - - 1 L 7 . - L 7 . + 5 O : P R 0 C U = K 

1 0 5 0 I F L * X ( 0 , R X > = 1 A N D M X ( 1 , R 7 . ) = 1 S O U N D O , 1 , 5 , 2 : G O T O " . 0 8 0 

I " < SOR FL- Y, ( 0 . R 7 - 1 = 1 5 0 U M D C , 1 . 6 . 2 

1 0 7 0 I F K / . < . , R 7 . ) - 1 S O U M D C , 1 , 4 , 2 

1 0 8 0 I F C 7 . ( 2 , R 7 . ) = 1 S O U M D 1 , - 1 5 , 9 7 , 1 

(continued on page 155) 
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VOU ItKi UFTHITRJ'F I t I HI PCSL'FFL 
J U ^ * FIOIH.MG SPECIAL 

.M l t l ! n MM El IIP * Ul M lir*:, JjJL'if, jftjt jiEffl MM IN IIII I C»R J!tEA mocr. Ol ILIH1 

Z i m Sala Bim ̶ a totally new adventure experience! 
This program has itall: 
* Smooth, arcade-style graphics. 
* Every location brilliantly displayed In 3-dimensional 

graphics. 
* Murder, mystery and adventure in the malicious 

Sultan's kingdom. 
* Exciting challenging problems full of variety and 

intrigue. 

> I 
vou jjj-l jjt -HE IHIR.MCI HftLi Of jHE, 
CWRILIQI BcJlui vfiu f>N6 VMP I' RTKIIIC . 
OAI . »•. i n I6OH - u r v o u I CAM SCC- 101" HG SPECIAL 

Zim Sala Bim brings to the Commodore 64 a new thrilling 
experience ̶ you move your character through the 
Arabian desert and hopefully the Sultan's seemingly 
impenetrable palacc by using joystick or cursor controls. 
Every object and obstacle is immediately graphically 
illustrated, and you will need all your adventuring skills to 
overcome the Sultan's evil influence! 
Draw your sword and prepare to meet your fate! 

Orders to: 
Melbourne Hojse Publishers 
39 Milton Trading Esta.e 
Abingdon, Oxen 0X144TD 
farrespondenre to: 
Ciurdi Yard 
Tring 
H;rtfcrd5Hrc HP235LU 
AI Melbourne House cassette scftware is 
inconditionall/ guaran:eed against malfunction. 
Trade enqjiries welcome. 

3 PlCise send meynur freecital̂ ĉ 
PUoss ;eno r>t: 
COMMODORE54 
• Zitr Sala Bim £995 
• Corw.odurs 6< Ths H»bb4 £1«9F. 
• Cnnm«fere 64 Huiwy Hoiace £595 
• Conmc<bre t>* Hora:c G«s Skins £595 
• AC O.S.i ,...£895 
• Curmccbre 6-i GI3SHC Af lWl l i i iC t t i b b 
• Cor.mccbre 64 StarIfMpw £595 
SPECTRUM 
: ¦ £1455 
• SpcirwmThR hobbit4-8K CU§5 
• SpelruniPeneralnMSK £6S5 
! l Termr-n̂ iUn 4AK £69-:. 
• I'.V.-ljcurnjDrswiai .' £8.15 
n HURG I8K .. .-.••61455 
J Afcesnft forth *I1K £1435 
• SpearumCiasMcAiirentiiMSK 
• Spo um.Mugsy 48K £655 
VIC 20 
CI VICCostpnauu £5311 
• TteWijanl anJIhs Pnnow; . £535 
DRAGON 32 
• Hur̂ ry Hirace £$55 
G Horaces Skiog . C5P5 
BBC/ELECTRON 
• BBCMrttiBife'Hpil £1435 
D 0Q(/E¦£c¦ron tfakfc /inline £6il5 
ORIC-1/A1MOS 
:'Li Onc-l.MW IbeHabbt £1455 
All arsons n- "Tne Hobbi:' are d«li:al y»Hh tegird iolfe acveribre 
prograitV Cue to niinvaiy lirr.itctinns fip.cc3sset1e -ivim LOCI VJI 
inckide graohscs. 

i 
Please idd 80p fw post & pack £ 
TOTAL .'(• 

I awbse rr.y f ] r.hfqufi 
• moxry urdur fir C .. 

Plia se cubit ny Acccsi wril Nc 

r.oirj Oats 
Signattre 
fame . 

Po>tcutle 
Access irderi canbe 
tctephoned Uraugb on our 
24-hour ansafonc (0235'. 83 5106. 



Tape f V - j j a z i n ^ J ^ 
Great games, great utilities alitor only 
f 3.99. Mailable for Spectrum, Atari, Vic 
20. BBC B, andCEM 64 through W.H. 
Smith, Menzies and computer stores. 
Rea ly use your computer this summer. 

Clever Clogs 

On sale inW.II. Smith. Keepy/our Clever 
Clogs busy all summer long! Avai ab e for 
Spectrum at f 6.95. 

Mir»d Games: 
Recently launched, the new name in 
quality strategy and adventure games. Top 
writers and programme's open the doer to 

Orion Quest. Spectrum f 7.99. BBC B, and 
CBM 64 f 9.99. 

Fall of Rome 
Five mllion barbarians an army or two of 
Persians, several thousand upset 
Armenians, fifty legions of itinerant 
Italians and you! 

8 great fun games for whizzkids. Change 
the difficulty with data packs on Science, 
The Arts & General Knowlecge. 

the world of Imagination and fantasy. 
Have an adventure this summer with 

Star Force Seven, Quest for Eternity, and 

No.1 Golden Square, 

have a holiday at iome and save 
civilisation. Available for Atari, BBC B, 
Spectrum & Commodore 64. 

m W1R 3AB 



•&When asked to express a preference 

The Game Lords join the Argus Press team Consistently in the top 
ten with great games like Ant Attach, Boogaboo, Fred, Mined Out 
and 5nowman. Prices from £4.95 to £7.95. Available from W.h. 
5mith, Bootsand Menziesand leading Computer 5tores worldwide. 



The problems of looking 
after your Micro 

As veil as providing the? snluti in to roanv a prollem, M cros 
however di: present more than a mm V fc.v of rhcir own. 

Like how co you prevent , ' \ it gathering DUST A-hen not in U S E , 

stop it from getting kicked MM m f when Muir': ; eaning the lounge. 
k divelt ihc dog froi: ifjjg jgg showing t h sailed ons, or even 

ens ire it at lean "arr ives" silelv" when 
)ad decides ro take it dowr ro :he local 

ymfe. asm ^ i - ^ V ' i - . WO We at I^A.IS. realising these neeJs, . 
%. J m i- . ,'•<</' /-** m m l iavenow developed a range o l three 

g^P* J 3 f su[h.tWv made STOttctive cases 
T ^ ^ ^ V '"' J j ^ f k ggfi designed s:;et ific a ly for Micro's. Each 

^gggmr-.- y r ^ j l f e ^ f . " J K case U const r ic t rd f rom -S»*li»J Krs in 
' • : -,<;.. Fin-eboard has a lV.lv protective loam 

:iniug ;ica;ryiiiii handle : menial 
retaining strip, a double snr.vf;sienini; liii 
and a price hat del eseven Mitro l:>gic. 

Please hdp, I a m a long O F F E R I N G M i c r o owne r anc V 

wish t o purchase cast'S (TIDE FLFP'r .rrlau HO>:I I 

II"' 'I I 'El• 
IcncSysccheqje.'P.O.t itliwnlwof ¦ 

I NAME I 
I ̶ ^ ^ • ADDRESS • 

Prices apply J t & V * * * ^ . Z T ^ B I !>AS COMPUTER WODUCTSUMITKD • • 
to U.'<. only f H ^ S ^ C r r ^ ^ JNir i s ,CENTRAL T R A D I N G E S T A T E , — 1 M 

• ' T R R I ' W J ^ ^ T Z ^ T O I S T A I N E S , M D D L C S E X T V 1 6 : 4 U X . L I F E ™ ^ ^ l ^k > I r,.i..pVi,m- n ^ » c ? T n i - s 7 H - i I ^ H H H m^M l^r 

C A S E M C ' I . : k v < M : - : V ; - ; X 9 I . Z X S - a U W . 1 . 0 > « .€< '»« M ; CAS1 : 1 I C . ' l T i i r t M l . r e 1 v i c : 0 . l i \ H . I v : . , . i I I - !>. 
On>i:r Gi S'n.i M/'.'.V. A . c r n L l c i r r u n . Lv">*. 1 C u l w r , ,Aisir sY-XI AVIVII A f f t i n C A S K HC.'A On Iv MM'.: .,n; •>! : s c riVfi 

Computers 
forExport 

s [ { " " " " ̃ ̶ \ 
Sinclair j j ^ j j l f t ^ BBC 

Oric j { Vectrex 

Commodore Linx 

Aran Aquarius 

Texas New Brain 

Epson ; n » x Acorn 

Coleco / ••••• \ 

Plus Pr inters, Disc Dr ives, M e m o r y Expans ion , S o f t w c re 
Quantity discounts available 

No t a x cha rge f o r e q u i pme n t s h i p p e d a b r o a d 
W r i t e f o r o u r p - i ce list or cal l o u r 24hr a n sw e r p h o n e 

01 -686 6362 
GalasetLtd, 30 Bayford Road, 
Littlehampton, West Sussex, 

England. Telex. 8954018 Acurat G 

ADAPTED FROM THE POPULAR 
T.V. SERIES!!! 

BLCCK BUSTER is an cxciting quiz game for ONE or TWO*players 
snc wiil appeal co a wide range of ages and skills w tn nine levels 
of play against the clock. T f e game tests spe2d of recall invoking 
anticipation of the question as i t unfolds across the screan 3nd 
speed of response dependant on the level of play. 
BLCCK BUSTER is supplied With the FIRST ADDITIONAL QUESTION 
TAPE P3EE t o ma i n t a i n t h e cha l l enge o f t h e aame . Now ava i lab le 
at good computer sncps or direct w i th cheque'P.O.for £5.95 
inclusive. ACCESS and VISA orders taken on our 2 4 Hour Hotline. 

CQMPUSQUND 
DEPT HCW, 32-33 LANGLEY CLOSE, REDDITCH, WORCS B 9 8 OCT 

TELEPHONE (0527) 2 1 4 29 (21439 2 4 Hr. HOTLINE) 
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SOFTWARE FILE 
(continued from page 150) 

10901FMV. <3 , R7.) = 1 S 0UND3 , 2 , 2 4 5 , 1 
1 1OOFQREV.- 1 VOL*/:: NEXT 
1110NEXT 
1120PRIN1TA8( 1 ,RV.+7? " " 
1130G0T0 lO lO 
1 1 * * * * * * * 
11SODEFPROCUP 
1160CULOUR1 
11701 FL7.< 300 LX - 3 0 0 
l i aOPRINTTA3 ( 1 0 , 2 7 ) " "TAB ( 1 8 , 2 7 ) ( L X / 5 0 > - 6 
1190CQLGUft3 
1200FNDPROC 
121 OREM *+ * * * * * - * * + * * + * * * * + - * * - • * # - * * * * * + 
1220DEFPROCSTAR 
1230PRINTTAD <0, O-,: i TAD ,OV. iQ> ' " : COi_OUr<2: PHI NTT 

AB ( 0 , 87.) " » " TAB (36 ,87 . - " * " : CGI 0UR3: 07.=B'A-8: ENDPROL 
J 240REM** * * * * * - * *+ • * *« - * * - * * * • * * -« • * * * * * * * •« • * * 
19F5.inFFPPnr.s AVF 
1260 *FX200 , 1 
1270COLOUR2 
12B0PRINT 'TAB(15 ) "SAVE MODE' 
1290PRINTTA3 < 14) * " 
1300PRINTTA3(5 .10 ) "PLEASE PRESS ' ; 
13IDZvJpQPENQUT "BFAT" 
1320PRINT ' " °LEASE WAIT" 
1330 FOREX=OTD3 
134DF 0RRX=0 TO15 
1350PRINTCZV. , H"/. ( Z7., R"/.) 
136DNEXT. 
1370C LOSE £ Z V. 
l-sg JVDU7 
1390PRQCDRAW 
1400 *FX200 , 3 
1413ENDPROC 
1 4 2 ^ R E M * # * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
1430DEFPROC-OAD 
1443 *FX200 , 1 

1450CQLQUR2 
14 iOrR IMT 'TAC<15>"LOPD MODI" 
1470PRINTTAB (14 ) " " 
14Q0PRIMTTAD ( 1 , 1 0 ) " P l a y t a a e and p l e a s e w a i t <ur M TP 

t o l o a d " 
1490Z7.= DPEMIN "BEAl " 
1500FORE7.«OTC3 
1510FORR7.=OTC15 
1520INPUTEZ*/. ,M7. •E7., R7> 
1530NEXT, 
1540CL0SEf:?7. 
LMOVUU' 
iSbOFROCDR^W 
1570 *FX200 , 0 
15SOENDPRO-
1 5 9 0 P E M * * * * * * * * * * * * * * " * • * • * * « * * * * * * * * * 
I6OODEFPROZDRAW 
i AI opRnr.sr.RrFFN 
1620FQRE7.=0T03 
163OFORR7.=0T015 
1640IFM,1(E7.,R7.) = 1 THEN PR 1NTTAB(E7.*B+ 1 0,R7.+-8) " X ' 
1650NEXT, 
1660ENDPR0C 
1 6 7 0 R EM * * * * * - * * * * * * - * * * * * * * * * * * * • « * * » * » * 
16BOMUDE1 
1690COLQUR1 
1700PR INTTAB ' 15 , 15 ) "CLEARED" 
1710PRINTTAD'11 " " 
1720FQRR7.=1T05000: NEXT 
1730GC3T090 
I 7 4 0 R 1 - M * * * * * • # # • • ' * * * * * * * * * * * * * * * * * * * * * * 
1750 I F ERR= 17 PR INT TAB (1 ,R7.+8> ' COLOUR 1: PR INTTAB ( 1 

5 , 2 4 ) " E D I T MODE":CQLOUR3:GOTO!10 ELSE M0DE7:REP031:PR1 
NT" AT L INE " ; ERL 

Boggled 
D Harris, 
Great Barr. 
Birmingham. iHi i i 

BotiULtL) ii> K/v.'Sr.U :)ri a popular lahle game 
and alLiough exi:ing to play, a few problems 
become apparent after playing the game a few 
limes. 
One o f the players has to shake the box 

coniaining the dice, remove the l i d without 
looking at the dice in posit.on and lastly start 
the timer. [ then iec.ded to program the game 
on my Z X - 8 1 which would solve all these 
problems and aiso enable more than four 
people tc take part w i t h these uided 
benefits: 
• No shaking of dice ̶ no noise. 
¦ Al l players have equal advantage in seeing 
the playing gr id one way up. Normally., four 
i layers would sit around a table and the board 
wi l l appear different in each position. Th is 
results in sonc players f inding some words 
and maybe higher scoring words, easier. 
B The screen goes blank to end the game 
when the tinier is finished. This stops [he 

L nes 380 to 336 

L nes 
L;nes 

L n e s 
L n e s 

700 to 732 
734 to 744 

750 t o B6C 
870 to 39C 

players wr i t ing on after time i f the timer has 
been missed f inishing Here is a breakdown of 
the program and what it does: 
Lines 30 to 190 (Minimum three-letter 

wuid yams on a lour 
by four grid. 
Letlers as displayed 
on Ihe grid. 
Timer. 
Attracts players' 
attention :ha: the 
game is aoout to start. 
Timer countcown. 
Blank out screen tc 
end game. 
Rc-display grid with 
scoring details. 
IntroductiDn. 
i ns i ruc t io i s and ru es. 

L nes 3 ' 25 to 31£0 Choice ot grid size. 
L nes 4000 to 4160 Minimum focr letter 

word game on a fivs 
by five grid. 

Th is program ciioobcs a rand j i i i leuer from 
one " d i e " and then randomly ->laces that 
letter or. the grid. Th i s is achieved by pir.t in? 
all the .etters int:> one string and using the 
siring slicing to remove one die at a time. The 
machinc-code loui iuc at the beginniut; u" the 

L n e s 092 to 31C 

L nes 920 to 1140 
L nes r 50 to 3120 

program is used to find an empty position on 
the grid in which to print the lettei. 
I would like to give credit to Alan Potter o f 

Glasgow for this routine. I t :s much quicker 
t ha i the 
LET P = PEEK (PEEK 16398 + 256*PEEK 
16399i 
Basic line and reduces the time wait ing for :he 
grid to be se: up. 

Direct commands 
When typing in the program l.ne 1 is typed 

as: 
1 REM E : RND ? ft TAN 

or the line can contain seven characters and 
then entering as direct commands: 
POKE 165V,42 
POKE 16515,14 
TOKC 16516,64 
POKE 16517,78 
POKE 16518,6 
HOKE 16519,0 
POKE 16520,2C1 
POKE 16510,0 
Line 1 now becomes 0 and the rest o f the 

program can new be entered. 

12BRE!' £ RN _ - z" 
-

10 J-S 
s : z-:̃ 

-

E-iZVEK&L • 'J̶I : 

D V Tas 5 . C . 

o JZT ICP ••=: r ^ PELSCHP sn •=: • 
/TESUPLJCBGCM" 

FC:=.T 
LET 1.1*= . FOR F = I TO 16 
LE"1" B$=R$ ̃0 S; LET R=IMT {RND#5)+1 
L IT 3S=32'F: 
!_ f - TC ) 
GOS'-S t (CODE CS'f l®' L f T 9=IMT (RND*4j 
LET S=IMT P.I-iC•-+ +1 

50 
50 
70 
30 
90 

.10 <2 
: 13 
£ v 

130 -

l i o 
170 
ISO 

52 - - _ 
1= ^ . .3 THE). 30TC LiC 
P-.I!;- ' .'-t-C '.'J " 

: ? f •f - . 

£CZ 
.-•53 ̶ >2 = 
332 LE- ?=' l E " 1 1 
335 RETURN 

LET X j =" 
392 LET \ ' ! t=" K 
391 LET ZJ=" L 1 
396 RETURN 
4.03 LET X$=" A 
132 LET Y % 1 . LET !$='• V 
40& K&;UKN 
113 LET •<*=•• fS. 4.12 LET V $ 1 1 114 • fry - • • L4 
•HO RETURN 
4-23 _ET X$=" c L-"1" v * =" r 4-24. LET Z$=" L . i ' J f i 
•133 5 = c 4-32 LET V5=' r 

•i 3 -1 
i 3 c 
--C 
4.4-c 
•V4.E 
-5-Z 

t S i 
-3-1 
i c i 
164 
4.66 
-70 
- 72 
171 
-75 

166 
4.90 
iOC 
49c 

ZS= 
RETURN 
LET -.5 = 
-ET YS = " 
L Z S 
RETURN 

y 
:P ri; H 
LET v 3- = 
LET Z 5 - ' 
RETLRN LET X4= LET Y$ 
LEi" z $ o f r . pM ! J 
rC-irK! 

L 
RsTyRM 
wZT X 5 = " 
L=T Z i = " 

(continued on next page) 
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SOFTWARE FILE. 
(continued from previous cage) 

£ . 0 5 

500 
302 
3 0 4 -

r 'cr 

S i 4. 
SIS 
323 
525 
w2 i 
5 3 3 

5 3 2 

5 3 I 

- 3 5 

" I U L 

5 4 . 2 

F 4 : 

555 
562 
554-
566 
570 
572 
574. 
r-7S 
550 
5 3 I —:S ' 

L E T X 3 = 

. = T '•• 3 -
-E7 7 3 = 

RfirpjRM 
— Z T . = -

PSTucp 
L E T X 3 = 

L E T Y 3 -

L E T 2 2 -

R E T ' J R ! - -

L E T X 3 : 

L Z T V S = 

L E ^ Z 3 -

> . 3 = 

LET •••J: 
LET 75= 
F E T J R - ; 

- S T 

L E T R ^ 

L E T Z S = 

R E T U R N 

< r r yips 
L E T Y 5 -

L E T Z 2 : 

RETURN 
L E T X J : 

L E T 

L E T Z 3 -

t^ETt'P'v 
' 3 = 

r cc 
598 

. S 9 2 

594-
59 6 
600 
502 
504-
606 
5 1 0 

5 1 2 

̃ rz 
522 
6 2 -

526 
530 
532 
63<l 
535 
700 
710 
- ' 2 0 

" O F F 

732 
734. 
736 

" 4 4 

750 
760 

L E T ZS = 

L E T . X -

L£T Z3=' 
RETURN 
LET X$- ' 
LET 4=' 
LET Z$ = ! 
RETURN 

E T 

US 1. 5 = 
RETURj-f 
L E " " X 3 = 

L E T Y 5 = ' 

L E T Z R R . -

RETURN 
LET X l = -
LET Y$ =' 
LFT 7* = ' 
RETURf; 
"OR F - 0 

R" 
NEXT ̃ 
PRINT 
RRI fT RI 
F 3 F - = 1 

F R 5 7 

S_OU 
NEXT r 
FJK E=0 
F O R F = 1 

M 
N 
0 

P 
n 

R 
v 

T 
U 
V 
w 

V 
T0 13 
• f.25 mm-
' 15 .24 ; " 
_ 20 .23 , ' 
TO 4-0 

TO 13 
TO 33 

B M X r i de r 
AJ Herbert, 
London SW4. WAGON 
F O R T H O S E O F you who enjoy BMX riding, 
here is a hi-rcs game which vcu should like. I t 
consist of a BMX which, wi th your aid, must 
traverse a tcugh course. Conirol is via the 
r i gh t - hand j oys t i ck . M o v . n g the j oys t i ck to 
the left 01 moving it dewn wi. l pul l :he B M X 
into a wheel.e. Pressing the fire button w i l l 
make the bike jump into the air. 
There are four main obstacles which have to 

be avo ided . 
Brick ̶ h i t t ing one of these wil l cost you 

£00 points. They may be wheel ied or 
jumped over. 

•at' — - 3 
= PSI--J- z 25 

300 NEXT = 510 - - : • = - - _ -r-
NEX" " 

300 FOR F = _ n 20 
34.0 PRINT n7 5 ..26;' 
?50 NEXT r 
360 NEXT E 
370 FR5T 
650 FOP "=_ T.-I 200 
C'OC' NEXT F 
£90 SLOW 
692 PRINT RT 2 0 i 
- . 5 . 6 . " . 5 OR K3 KZ 

sso. PRINT 1 . -

7/A R7 5 .26 . 

5 25 PSEr : 
•? 23 " . I 

•=-.-• n • • - -

•t J'.I -OP 

5-

i . 2 .3 . 5 . 1 
500 PRINT P 

i f 'RN' ̃ 
̶ LZ.2S ' 

I 2 Z- THE ;R7 12. IE . £ 
r iO If 5 = ' " T7E'- 3 
223 CLE 
2 2 3 P R I N T = = ; ' 7 H C * - 1 H 

P L F L Y I M G " 
34.0 G0SU2 390 
350 PS If ^ •'• 12 ,3 ; Z $ : RT 1 i 3 . V 5 
•AT 1 0 . 3 ; 
si50 w05'J3 520 
970 PRINT £T 1 2 , 7 ; I J , RT l i . 
330 G05U3 4 4.0 

PRINT AT J 11 . I * . R" 11 
YS.RT _ 0 . i l X3 
1000 PRINT RT 12 , 15 . Z5 .R - _ 
V 5 R.T 10,15->.'3 
• T C . ' O - T V S L ' R "I L -2 

1320 -S IN7 ̃ 12.15 Z3 " - .. 
:*'£ 10. 15, V.3 
1330 GOSL'5 420 
1134-3 PRINT R7 12 .23 ZS: ST I I 
>' = :Rr 10 ,23 , X$ 
134-2 G05U6 410 
104:6 PRINT ̶ T 12 .2̃ Z3.RT i i 
•a.RT 10 .27 ;XS 
103© PRINT FT l r - , 0 ; ' 
5S I-IKE R GRME " 
1850 PvJNT FT 1 7 . 5 . ' 
O R N 3 " 

lu-TCT- "OC: ̃=1 TC' iO 
1030 NEXT = 

PRINT ̃ i ? , 5 
OR 
1100 FOR F= '. 
I I i s :;EXT = 
1123 r= Z5eKEV S - • " - -0" : 115 
0 
i .•.30 IF IMfCSr *= -N" 
114-W IP IM^E'; $ • > ' < 
M" THEN GOTO 1350 
i 150 CLS 
1150 »RZÑ RT 5 0; "DO 701! UflNT I 
NSTSl'CT rOII Z - -V/W •• 
1-170 IF I!4KEr'$ = "Y" THEM GOTO 200 

•j : 

ULULl*' ii 
PRE5S S2Z3 

THEM MEJ 
OR INKEY5 ••: 

1 1 3 0 I R 1 = 7 - E - - J 6 0 7 0 

Fence ̶ ramming one of t i e se wil l also 
cost you 5D0 points. They may only be 
jumped uver. 

Hole ̶ fel l ing down a hole wi l l knock ycu 
off the bike and the same wil l end. 

Ledge ̶ if you see a ledge at any t i r re 
during the game, you must jump up on to 
i t . If you do not land on the ledge, then 
ycu v/ill fal l of f the bike and the game will 
end. 
At the bottom cf the scrccn are u number of 

cr in< bottles. These determine the speed at 
which your score wi l l increase. Dur ing the 
game, however, t.nis w i l l slowly decrease. To 
help stop this, you wi l l f.nd bottles o f dr ink in 
places along; the course. Providing you arc not 
in the midcle o f a jump or a wheelie, the drink 
wi l l be collected and added on at the bottom. 
You wi l l also score 2,000 points for this 

Program 1. 

V . R E N - -

2 Ril'n ==--= B O 
A fieri === R : D F R = = = 

5 REM 
0 CLÔ O!" 
) ! : ! C L I F L R 7 2 0 . I ^ A E A ^ C - C I ^ S 

•. 1 RHODE-1. 1 -C 3L0R5:31L5 
: 2 ORiW'fJNi:, i l.M:HFcD2F??n3B2HU3L3U2MR4.J2M 
RU2NRUGPSrnf.3F|IC2U I2CJ ZZP. "IRLrDPODrSRCSU: : 
2 L 3 R F H 2 J H JHIRU' .V 

13 D ] HB'IX f I 16) :6iTCe,0)-C 17,16J,BnX,G: 
PCI s 
1-1 tlKflU' Bn5,0GD2FS32FR3C3R2HU3Lr3ll2R2i3BI. 
-UNRtJ2SRilGCeF3GOG2£i L62D?2RE2UFRER2B"?- 2 
RE2UH2LG2£f •-3'.;" 
15 0111 S'NTf 17,'. 63 :GEfC0 33-C 17, 163 ,STNT 

i 3 :RCL5 
10 OP A . " E 101 OR 2D 2LCLD 2tl?C¦'JX K2NUR 2L 21- L U 2L 
GO :GJ 13R.4Kf'•,/. :GETC6,e.i -I 7J.DRhK,G:R 
2LS 
17 =N00F <1. F.: roi OR0,: r-; L 5 
is : i n R. : : ] , I6 : :ge tc0 ,0J-C; . , I65,=L,G 
13 _ 1NE C: 6, : ]<i) - C255, UBl.f'SLl =1 I NEC 4 5,2 
) <>4:,PSE" 
20 CiSI133, 2*039'<33Ji5LhLHLH-HLlllRLRbK 
ERU-. 5L33BI160,7R 14:.:.:;iLi0L8Bn6G, 36USR1 
D5L13C3"J^TCrS,5)5 1,1 
21 UKOU".. W .2033R9L29fih Rf-2RF2RF2RF2R 
3E2RE2RF25E2.=.E^9R3U39L10GL:2Lr;2: G-G3.3 
-'31 Hy.H2LH2L-.0C0' iPnllsr'C 105,f), 1, i 
22 ORfiirC:3niOG,;2M13«9j 12: <-2r J/U, /.Y\l f 
D. 2651130, 2r 162, 1 >2, ^21'-200,2M! 90, :l:H 
INT(J65,5: :pAIN7f 135, bJ INTC 165, :p«". 

: ] K" C 60. COLORS, 5 
RU7{lJ f,25D-C133 41).SINT,PRESET 

0 
i i y u i:- i N nE " $ c> " \ " OR I m ^ P V J Y •• 
N- THEN GOTO 1160 
1330 OL 5 
: 395 GO-TO :• 1 £5 
R - . S - O £.-:•• 

3020 PRINT THZ OBJECT OF 50GGLE 
L. 15 TO LI5TR5 -iRHY ^ORDS OF " r i 
RZE ON 3RIO ̃0_R 3'. 5 -5 '-C 

CZ- MO«5 •• =̃'rẼ:S ms r -T - I SW 
53PRO UITHIW - - 5 'IKE - 3 ^ 1 

3030 PRINT a'JuES", ' 
00 -0 RRiMT " 1 . 35E ft&.JOTN rMf3 

' i r RMY DIRECTION 
SEQUENCE." 
INCIUIDUAL LETTER 
USED 11 ORE " * H R N ON 
L'I-IC 'JOPE . ' 
-•ROREF ' .RHE z R53R 
•LOP."'5 -lITf- RP05""R 

RRE *i2̶ R 

" E P . 5 O N L Y 

; I N C D R R E 2 T 

3 0 5 0 P R I N T " 2 , 
5 C F I N N O T E E 

C E I N R I W Y 

3 0 6 0 P R I N T 3 

E V . R N D 

0«=>̂ E5 OR 
c c e o - ^ s L c , 
0 3 7 0 - R : - M T " F C O R I N G " . . " ' 

3 0 3 0 - P I N T C U R L I O R T E D W O R D S R R E 

C R O S S E D O ^ F F L L L I S T S . R E M F L L N I M S 

W O R D S R ^ F - = R . N O F N . PLA I M P O I 4 T S 

" - " F — E R ~ - 3 ; - " E . S S ^ R A E G G T G 

3 i'23 

^ . L F C I N P U T G 

3125 CLS 
3130 IF G =4- THEM GOTO 32 
3 J 40 IF 0=5 THEM GOTO 4200 
71."=^ rp G < • OP C • -S TH-H c o r e 3 
105 
1000 _ET Rts'RFflRRSPFrvSRROGU'JRR 
r 'PRRSV I"17 5SMEflOECTE50!i3Qw'-'f'jIE" 
: f TREREEE_ "EIOX-J!CBOIFt PTT̃; r.^OR 
HNDLOMREEEERtHOEHTT7D"lRN£NCO0̃w7P 
IS FR R ND LOHRIEIITTHTD ODNM GRENMS55 
HUE" 
4-010 FR5T 
4.S20 LE ! W5 = " . 
4.030 FOR F= i TO 25 

LET E-£=R3> • TO 5 : 
."-050 L ET P = JUT i RNO -c • + i 
•t L ̃ Cj-Brj. i r- > 
4-070 LET R5 =R5 V 7 T? ' 
4.030 GQ&JB -303E 05 ' -fie.' 
4-090 LET R=INT »RMD« = ) 
4.100 L.FT y=Rs l 
•',110 LET R =INT CRNI>-*S)+i 
4-120 LET Y -R ̃ 4-
i-130 PRINT RT Y.X+3; 
+ 14.0 LET P=USR 16514-
+ 150 IF P : ;O THEN GOTO 4-090 
4.160 PRINT RT Y ,X + 3 . [,$; AT Y - l . / ; 
H. RT Y -2 . ' , FT Y-2 , X . X$ 
4.170 NEXT F 
i i a c i C-Q-iT- 7CC 
5000 3RUE £>0?GLEg 
510£» RUN 

T o set up the game, type in Program i 
This is the main program which is wri t ten ir. 
Basic. When you have typed this in, do not try 
to Run the program yet. First o f all, Save it by 
typing: 

GSAVE "B.M.X. " 
Now type Mew to clear this program. You 
may now type in prcgram 2. This program 
produces a machine-code .scroll. Now you 
should Run this and then type: 

CSAVEM "M/C",26001,26028.26001 

So now, on your tape, you should have the 
program BMX followed by M / C To Load the 
finished program type Chad. 
Mow you should Run the Lofded program 

and leave the tape running or the machine-
code scroll to load. The game wi l l now begin. 
V'\ LINE-.72 167; : 1 72, 18-93 i PSE1 • BP :FCRN=i 
"61Z) -'1U • C h< A10 ̂ 1C 5,1 7-zy- f N* J v2103, j 7X 3, UNfK 
,-RL:.LT •• Ntxrt-l :L 1 YEC73, 185j-1174. 182), RSI 
T,B 
2= r-UTt-is,-so: : ' . „ > , : : F I ; . b i x , " C C T » O C R Z C N I 

vl 
25 FCRN=:"O^:l.lN£i:U0, 1043-180, i 173,Pal-.V: 
r-_pr* T255L255U3IClC02Ca3r.Cl''-r.t:L1f.:" :.. I NEC 86 
, 104 J - C30, 117 3. PREsr r : FORM•-1 r 2S0O: ME<7i1. 
s 

em::IT",. •<:CLORS, 5 J S G R E E H 1 , : ^ P - T - X - , I : 

COLQ»0:5 
23 P-OP̂ STC*'-

LIMEf 16,1183 .'255 3 , ŜET 
.MJ unx=3MfcS sUr-s-aiiH : 1 *Fh 1 ='I?AK= 1 :Hi "E = l . 
3: POKE 8/h F F C7, .0: DRMK = G 
3; 'l'0K5Ci 3="r<ER2F2' :"F.̂ KS 12) R3RERKR? 
Er : ̃PO'<<t: - " ' 'L" rs<iK<K-» )-"0D7REUERE 
3U" 
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SOFTWARE FILE 
32 FORn=! TO t.B • c0RN= 1T02 :"LT( . BCXj - Cb i > 2+65, 1 '21 mFNK* 12^59, 17?J. ^SE r -B- :PCCPT 7\ tFtNKFYs(>" THEN/I 
Bt1-<+163,B_,FSE7:£XEC2503. :PUT t Mlx.l-CS '•ICS:DR-.KOR! K-1 75 PLflY " tt 1G02F03EO4DC52 
l,0tiXi :6." .DL,PCC" S4 T0S2 u u u o 
33 IFUP>-99STHENE!1K=Br1X-»UP ! t-i'f UINI L-l2,fi -:S II H I- I 18 WEN H:iE-.H? ELSE HI IE"] ?• i IJAIA 2, , ,U3IC,,

!2. "L0C ,2 : •03;G : 2 , • O0C 
-.:•!• 151-ar 0 JP—rros^rp t - : '8:RETURN ",2, U3i: ,2, 'M0C', 1• U31G ' 03 Ail" 
34 IF LP<>-£33 THEs UP=-P+6^HEEL=0 55 r j - t43.B-i>t i - r57.3ix- i6Lenx,FSFt 7f rip.ifi 7 ,u:nf: ,7 ,unr . ,7;miR. 7, u m , 7, l.-Jir 
2 5 I F L = > ] 6 THEN J 3 = 1 6 57 t FFPO1H' tE3, SHX+173^OT-EI.PlAT '0 JU3tZU ,2,J0C,: ,U3:a,t ,U3lAH.2,U3i C : 2 J0C.2 ,^31 
3 6 ON 7TPE GOSLB 5 5 . 6 0 27CU23CU"OC-15CV11CJ7C-3C1:S=S-S20:IFS<2 G >2, U03, 2,031C.,'/, U3IC U31t)W 
•JS RNDC1CJ== ANJ H-1 WC 1 IH-'N THEHS Vjf OA" !A 2 J VJ3; F 1 2 , > J0C , U3lC . 3 , U0C.2, t 3 IF 
r^K=2ELS£IFRNCC20J=5 AND T tN GDSUB 58 I ~PP01 ST ( G0, ffIX • =» HtNpt AY"U3101 C.32 . 2,U0:., 1. 03. G, 1. USlfltt 
55 C03C04:05C0 • EQ2E03E34EQ5EG : G02GC3GC;4au.i'.v 7/ KL" 

3e ON \Rf\K GOSliS 63, 6- , 
39 TF RNDC4f) ^ AND TRAK=I DF.OU 

5=5+2003J[FCRINK<lCTHENORNK=DFNKtl :»JT 
f.DvHK*.0+65, 1703- tC?NK* 3 0»59; 1773 ,IRNKiP 

73 p r -3e ON \Rf\K GOSliS 63, 6- , 
39 TF RNDC4f) ^ AND TRAK=I DF.OU 

5=5+2003J[FCRINK<lCTHENORNK=DFNKtl :»JT 
f.DvHK*.0+65, 1703- tC?NK* 3 0»59; 1773 ,IRNKiP 

.'CP-L 
75 RF1 - A. .I.HER9ER! ~ 

5 3 , +STR8tHirE-N-"EDL14 s'ESEF :IT;OFY-I"OD 80 RE1 ===== OND 
40 IF |?NC"( i2J^S^NOtRAK'-1 "HEtsDR(*U"BN2Si, " 59 5>ETtiSN 61 RE1 == J.°.D0UFR == 

4 i rr_:?AK=:-NDRO(50t=5T(-ENFUT(25G,H: rr 
= 0 PUTf4a,ori>o tS7,,cri><i • e,:, cTMT'jP5Er 
131 IFPPClh • te2,=J1X+S0j=07HENFLAY"ClJ3-:U 

07 REl 
4 i rr_:?AK=:-NDRO(50t=5T(-ENFUT(25G,H: rr 

= 0 PUTf4a,ori>o tS7,,cri><i • e,:, cTMT'jP5Er 
131 IFPPClh • te2,=J1X+S0j=07HENFLAY"ClJ3-:U 

1 A ) - r . 2 5 4 . H T T F - 1 1 : I , I R N K , P S E T 27CU23CUl£CUi5Cvil 1C17CV3C' : £=S-50G : I FS<0 
4 2 P C O P Y I T 0 5 : P C O ^ Y 3 T O ? 1 Htr^s - » 
43 I- tPEEKC65290JnNOl t 3 PC; ur=-9SDT-l 32 RE'JRN 
EN UP=-iearpE=^ 33 EI1247, '+STR«i-ircl + lRAK«(N3::RE1 
44 lrtJO"rSTKtej=0ORJCrSTK[13=6COPN::J|-:£. JRN * 

!I"HE'I iJI-EEL=5 irrp£-2 54. 0RA~; ' EI1247, >STRSf hi Tr 3 +1RAK4CN+23 
^5 IT UME£L>0r t'NUhEt.. -»H£tl.-l :I"W-»EE-=C £T;JF.'N 
"HENTVPE--: 35 Cl.5 ^l.FV'O3l":l-CR2^.T0 ':FCRU=9T01STEP 
•-•ti J r ] 307.HEN65 I Jns-S'Rai.U):-1! AY :i: ;• 'A< • "Ct2 1 Af' ' 03 ) Program 2. 
A ? I F I P F C I N T ' * 1 8 3 -SFLNFTUP' - S . S D J O S C P + ; 01:; -0:1 :NE>TU,2 Program 2. 
-0 !S t 1 Ha,6t1Xr 1 H.) !>fiS0 Yft t '"H-'N sJ»-l >:! 56 ?R IHTSTRING3 f3B, * ' 1 :'' G f n \ OU 18 C L E A R 2 0 0 : 2 5 0 1 2 0 

t » " : S T R ] N O * t 3 3 J " T-" "J ("US' IL ViDk2tf 
4 8 E = S + 0 ^ N < .'ill «EAN AS 
4 a Rfrtfl . Di t . . 1 ; :PRJNIUSING . uiuuilli ?0<E N, vi|lL('i.H'+A43 
5 0 P L A Y " ' 8 0 0 " - C T R C T P U ) -P . * * C - • C T R K PL * 1 38 0RMK-OR>:K.'10®«<»R:H:., OR INK. .... . If) NfXT M 

. . . . j !®RHTiJSlNfi"» tW iDRNK 63 ENtt 
fi] N£:<fN : It IRAK-3 IHEs t^AK^t 63 P R I N T , , P R I G S SP^CE BOR 70 PLAT 1 DA"A 8E.0C.C0.A5,01 »A7> AC,i8, 
52 t r TRflK-J Tl-N TRA<--3 *' N. " UM i ya fi 1- ^ : Jit. 07 , , E'6, 
53 NEXTn REbtOhh ; I •• 1 l-i •!'<>£!" HE;,II JNi ft 'RMC* 1 SCREEN0, 1 150 :*i'ft ea 2e.ac.id11- ,2s , - 6 , 32 

Guess-Who-Man which leaves enough room for the 3in:plc 
monitor in figure I. You do not have to use 
my monitor, b i t make s i re :hat the one you 
use does not require any } f the locations 
4976-7679 inclusive. I f you have the 3K 
expansion it will be possible tc use a much 

longer, mors sophisticated, and more user-

friendly monitor. 

I f you want to use my monitor, then type it 

in exactly a.s shown, because it only Just fits 

in:o the 880 bytc3 when variable storage 3pace 

is included, and save it on tape. On running it 

you will be asked F l ? Typing Y at this point 

will load any machine code thai you have 

previously entered and saved on tape — it is 

advisable to use a separate cassctte for the 

Guess-Who-Man program so that VOL know 

exactly where this coce is saved — otherwise 

ycu may load the wrong program and will also 

waste time in positioning the cassette. 

Typing anything except Y after F l ? will 

take you to the prompt ST ADD? and at this 

point you should ente; the decimal location at 

which you ere ^oing to start typing the code 

which is listed in figure 2: locations are in 

decimal, the codc s in hexadecimal. 

I f vou enter V after ST ADD? vou wi l . be 
able to view 15 bytes of code, the locations of 
the first byl t being decided by your entry after 
the prompt VVH?. I f you entered SA after ST 
A D D the codc w i l l be saved en to tape with nc 
nane. 

I f you just entered a start uddress then you 
wi. l be asked Co [Location]? after which 
should be entered ihc hexadecimal n. imberfor 
the relevant location, as listed in figv.re 2. You 
w i I be. asked for 15 bytes of o d e before be.ng 
asked for a start udcres3 again. Both V and SA 
can be entered after the code prompt and have 
exactly the same effect as previously. 
When you have completed the task ol ' 

typing in all the hex ̶ and it h advisable to 
spread this job i»ver a few d a y 3 to minimise 
the risk of error ̶ you should save i t , iust to 
be on the safe s.de. Now to test it enter: 
POKE 36379, 14:POKE 36878,15: SYS4973 
You should now hear a version o f Bach's 

Toccaita and Fugue in D M ino r wh i -h i lmuld 
at least sour.d tuneful, and not ing else w i l l 
happen. I f you press F l , though, you should 
be taken into the game itself which you should 
plsy for s whi le so as to thoroughly ten it ̶ 
movement keys are 7. for left, X for l ight , IC 
for up, and M for down. 
Nov; reset and new the V i : , end enter .he 

presentation program listed in figure 3 ?nd 
Save i t , w i thout -ewinc ing the tape 
afterwards. Re-load the mon.tor, and run i t , 
typing N when asked HI? and enter SA after 
ST ADD? Now it is possible to save the code 
immediately after the presentation program. 
To run, load the presentation program a i d 

run it ̶ this program wi l l automatically load 
and run the machine code. 

AJ Hodgson, 
Bury, 
Lancashire. 

FOR THOSE of you who were disappointed at 
being unable to load Hermann I l irsch's 
Vicman piogiam in the January editicn of 
Yow C-miputer because you did not have the 
required memory, here is another program 
entitled Guess-Whc-Man which wi l l run 
eomfortably on the unexpandid Vic-20, 
leav.ng enough space for a small but quite 
useful monitor. 
You w i l l probably be fam.liar w i th the bas.c 

idea o f the game by now: you guice your man 
cround a rmze: gobbling up dots/power 
pills/oxygen tablets as you go while a number 
o f par t i cu la r l y v ic ious ghosts/taxmen' 
monsters try to catch ycu. Normal ly the 
monste-s are inedible but by eating an 
cmbigiouf, diamonc: shaped object these 
monsters change colcur and can then be eaten. 
Features th?,t my game includes are: 

"hree melodies 
Four very intell igent ghosts 
On-screen scoring 
Highest score displayed 
' 00 percent machine-cade action 
The cod: itself, including screen, graphics 

a i d lur.es dat£. occupies jus. over 2,700 bytes, 

Figure 1. 
T FOCESS, : I 2 - R : K E W . I^-R-.WCII N ? H X W Z 

r-iFur-Ff f-r wto-v-iKE'ise 
• 1 » 0 K f 2 PD' ET?; i ITCC73S..-) f V 5 6 T 4 6 e ' ? n vt s? 
12 PCK27SO 0 P O K E ' S ! P 2 1 SVSS5499 FI.-4 
20 ]hpjt"-:.t ibb. •• '.i -i-r-re 
21 1FSS="V*1H3(79 
;>? : rep 
JH -Pr •» f »••--»••. • i»i'i • i: -
?: IFCI-"s "̂rwENSt 

i-c«- ntoj-o 
*•> ly.H"-" "I-KSS v: iH'Oii IMU.WBH41 - ii)U s̃# 
4t> DOT220 
oc i r>'CTP! i ^orcr?? • -vr-"r •»•*•: rmr̃?c c rr,i'̶r'i »•» •m'-* '- . t 
c" 

POK-^l. Uli PPKF2S?. P0rE7Sf'.^1 ">0I'E?P",25C P0IE?3Z, 2? 3VSt-4?f • =ur 
."Id » (--=•" 
7? £=PEEI'<=1 U-:M<? 16 • • 3C';JFIC"? 1.-3- J F/l£' • If" 1 OTSW2OT 'FPtNIH-' Hi II > 1 I 
. n 

i 105 rr*1 EPT*<Cf/1 £-r«ft)GHr*<i;r v - < n $ c < • n<c oo-t »:c 
122 '•.•'-•-'' <ff?C<£-T>̶ SK- PSEJ••»">> FETVFN 

I 2'?? ĝ=FiMtID3- "g;2̃ 41673?nrCDEFM.ll 1' fenJFN 

Figure 2. 
I "Ol E'Se:" ? 1 I p i'ZZfZT* I" FFI1IT"̂ 3? ITJiSS-HHO-MFN' 
•: °PINr- JS ft KDPME C " *» C TC •"'IC YZ'.K -mCWU CEMFE. " 
10 PPIMP rkWE >fcrfc KHVS - 5'UT 1" ir fP!NTTBR«'''-.>'"7̃ 4-XIMnn ir»l' 
: x : NF • RQR-» II.STERS « 2 0 C 

PR2NT-KC07S tatC-.KE a:i.f 
TiNr wiru i r ap^nron.v" 
» f ' I M r m » I P « B I 5 * ) ̶ a >:E'¦" 
^Ol'CirC-. '•> HIP l^r 1 

AZ' PRIMT-̂ «OW3iO fll.flf K'DOVO'I 
pctsr-icw 

111 I - V R ^ R S I A PCKE78S. 0 • S * S C 3 I « € • 'OKE^EC/O FC<E??L F I K E " 2 2 ' 2 ?»•? 

11̂  t'-i'sti'sy . u HU'i. tv 
ii c- fKtin" wir FI TT ST^rT." 
120 I V 3 4 ? 7 « 

(continued on page 159) 
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The Best in Books and Software 
for the BBC Micro from WILEY 

ADVENTURE INTO 
BBC BASIC 
by Miles Ellis anc David Ellis 

A book with a difference! This 
is far more than a conventional 
teach yourself oroyramming 
book. By us ng a sophisticated 
a i d exciting a d v e r t u n game 
Mile.; El is. with the a d of his 
twelve yoar-olc son, has 
dasigned a program which will 
b? enjoyable from the outset 
as w3ll as t e a c i i n g the 
beginner the basic principles of 
guud pni j ramui i i ig style, the 
use of sound effects, colour, 
graphics, program editing, a i d 
the storage ant reloading of 
tapes. 

An accompanying cassette 
tape and disc of the Advcntu'e 
Game arc also available for the 
B3C Microcomputer Model B 

oft 

m 

<m 

ox 
m. 

m 
m 
SSfc M M 

M 

• 
. . H ^b . ' . ; mm 

OX'.':-:. . • '. of-.: . • ... Mites Ell s o:?: . • X :> x • . and :ox . : X; : OBirid EHte 

S M f f i f i H & m 
Book 
0 4719017* 7 £6.95 
Book and Cassette 
047!9053 f 3 £12.95 
Book and Disc 
047100530 5 £14 95 

AVIATOR 
for the B B C 
Microcomputer Model B 
The flight s i m u l a t e puts you in 
the pilot's seat of c Spitfire 
Mark II single seater fighter. 
You can make it fly just like the 
real tning — t u k i u y uH, 
turning, climbing and landing 
In fact, you ran rin virtually all 
the things that Ihe rea aircraft 
can — loop the Incp, rolling 
and any a e r o b a i c s you wish to 
attenpt . 

Incorporated in Aviator is a 
three-dimensional world rsady 
for you to explo-e (map 
provided). Your score is based 
or successful landings a n i 
tests uf skill suuli as ll/iiuj 
between skyscrapers or under 
bridges. 

Csssztto 
0 40500029 4 £14.95 
Disc 
040500187 8 £17.65 

P'unlisted tyAcornsolt Ltd. end nork? tea 
by In fin Wiley & Hons ltd. 

MICROTEXT 
for the B B C 
Microcomputer 
Developed by the FJationnl 
Phiys ca l Laboratory 

Microtext is a programming 
package designed :o simplify 
the production of a wide range 
of man/co i rputer dialogues. 
Using Microtexfs simple 
c u m n i a n i s the use' can d aw 
up any n imber of 'frames', 
each containing text and/or 
graphics. A series of frames 
builds up to a complete 
module, whose maximum size 
depends on available memory. 
Usinc Microtext, experts in any 
field ; a n construct their own 
ccmplete courses cf computer-
based instruction material. 
Applications include irter 
viewing systems, teaching 
packages, training courses and 
interactive demonstrations and 
simulations. 

•<9 
'-""I ox] 
11 

o:o| 
SoJ 
iwg 
:o:3 
M xo:j v.v 
•xo 

•in 

M 
OX; 

; :• 
:ox 

Acmsm 

rmcROTtiT 
for tho BBC Muicotrputar A 

Bcok/Casse'te 
0 WSOO'JSS 0 145.85 

Published iy Acornsnft Ltd and marketed 
by John Wiley & Sons ltd 

CREATIVE 
GRAPHICS 
on the BBC 
Microcomputer 
by J o h n Cownie 

This book describes how to 
exploit the excel lert graphics 
faci l it ies provided hy the BBC 
M crocompu:er. Start irg with 
first principles tne book 
proceadsto explore more 
advarced routines, explaining 
in detail "he ind vidual 
procedures that go to make up 
whole programs. 
There are l ist incs for 36 
programs which will run on 
either the A ur B Model to 
produce a dazzling *ange of 
pictures and patterns in full 
colour, including animated 
pictures, rec.jrsivelv-defined 
curves, and rotating three-
dinnersional shapes. 

xo: 
iPX 
m 
m 

Creative Graphics 
on Ihe E8C Microcomputer 

JOHNCOWWE 

wmmmmmmm 

A complete cassottt of the ornyams 
dascribed ir thr. book is a Is a a variable. 

Book 
0 907376 02 X 
Cassette 
0 40500: 72 8 

t/.bU 

£9.95 

PuNishtd bf A cornsoft Lid. and marketed 
hy Jnhr. Wi!ny A Suix ltd 

These lour outstanding titles have been selected 
tor the Book Marketing Council's Mastering th? 
Micro promotion taking placB in bookshops 
throughout rh? IK during September 1984 

Together with tne wide range of comiuUr 
books and software marketed by Wiley ffoi all 
(JU MIIHI micros) they can be obtained tnrot.gh 
your usual bookseller. 

John Wi ey & Sons Ltd., Baff ins Lane, Chichester, Sussex P 0 1 9 1 UD 
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SOFTWARE FltE 
'continued from page 157 36:-0 n c 06 36 '.'6 05 3? 14 20 12 3 3 

Figure 2. 3640 

3650 
1? 

13 

33 

3 3 
13 

13 ' 3 

1? 

13 

: ? 
3 7 

13 

13 1 ? 

13 

11 

13 
FF 

4 97 * A2 CE 20 75 3660 20 A ? ?E A2 0? CA 90 0A I E PO 
IF 20 OC 1? H2 20 » J 1A R7 3670 FA A? FF 3D 05 90 32 DC 3 9 0 5 

495-51 FF 8D 02 03 ^C 83 63 0 3 R? V530 F 3 ? 6 •7? E? ? r AA F0 F4 
508 ? 34 8D 70 03 I C 33 6F 0 3 A? 3693 .70 63 IF 23 31 IF A9 34 3S El ' 
3019 C I s r <5E XT r ; n:? 5700- 70 03 r y VC r n n ? 30 3H 10 1C 
•^323 ! . » 3P 7 ? 03 2C 6F 33 H9 571C SA 3 ? E9 2C P? F4 20 I B A3 
3330 V-. 6 ? 0 3 s : S9 e j AS i r A ? 572 P 03 3 5 F? 33 FC 20 CD i r 33 B7 
3340 11 o n ? C 0 3 w C'4 37 33 9D 37?e 33? 3P 9 0 72 03 C? 20 9 ? 03 

1 T030 o ? PP F5 s r 7 ? 0 3 "-•XZ 4C 63 1? IC 7F T* n o p.: •3F} 
Sl'60 R ; 01 9Ii 3B 3? i 0 7£ IE E l 573P 26 3B 18 33 FF 0? FB 3D 
5070 a ? SB 8D ?C 33 )5 40 0 3 576C 7 ? 0 ? 35 - r F? C" C5 2 ! DO 0 ? 

n ? 01 3P 41 33 D3 'SB 42 33 577C H3 2 0 C4 3 i? 4C 16 r o i n P 3 
3 0 r ? E3 8E 4R 03 31 0-: H9 3 -3 578C-' 07 A8 2 0 E0 IF B7 3.5 C9 2C 
5 l 0 i ' 21 i ' 2 FF 2 0 EE 3? A2 8E 03 3790 70 0 7 m 20 •6 IF 4C B7 16 C9 
511? IE E8 ?E 01 !E EB 3E 02 IE E3 :-0B .24 DO 07 ^3 2 3 D2 1 ; 4C v ? 16 
•5123 9S 0 0 J £ E S OE i i n ? 16 3 3 3810 F3 6A 0 ? 00 CF 6F 0 3 --g 0 0 
3133 -I A 9 i i 33 FC 09 77 85 FO J 8 : ? 2 o FF 33 31 C 9 05 Dt 0D 39 01 
314;) 14 c'3 f-t H.y W i ' l M i f H JK C'C 0 3 HC i 3 

p ? 0 3 4C I D 16 91 F5 20 E7 I B 37 C9 20 F0 F9 C9 0- 00 1C 20 
H5 rV 1 ? 03 ^3 FT RO FE 69 5859 02 1« BO 37 03 C9 0^ F0 0F 13 

51 . '3 m 33 FE r o E3 20 Vfr 13 13 13 586? 18 20 A0 1A fl9 04 20 25 I B R6 
0193 13 IX i'i 13 "3 13 l ? 13 13 " 3 r ? ? 0 ••c 01 13 -c C C 1? C ? 07' DO 
5133 1? 1? 13 1? 13 10 29 1 4 33 3 8 3 ? 3F R3 nz 2 9 03 FB 2 3 8 5 I R 

o e 0 ? 0 6 06 0 6 05 0 6 05 3330 3 " 13 33 4C :? 17 C? 08 2 ? 3 6 
• 3 2 J ? o e 00 0 6 0 6 06 Pc- c e 3 4 00 3900 R2 00 86 A3 E? SE c q 03 R3 0 3 
5229 n OF 12 13 lS 13 3T 12 13 r.p I F RTi 5 R 7? S o D1 1 H ay 
523P- 13 ! 3 13 : 3 "5 ' 3 33 10 06 3F70 n n FF P D 71 33 FD RD 72 
" 2 4 0 H 20 34 06 34 20 20 14 36 06 39'iO 03 8 3 FE A ? 20 91 FP 35 FF 3F i'f. 0 6 06 0 6 06 1.16 36 14 20 2 0 3940 71 0 3 35 FC 3D 7£ 03 23 F l 3R 
"52GP u 14 0Pl 14 flfi '.4 20 2 0 14 3 9 5 6 R 9 01 9 1 F B 6E 03 DO 0 3 4C 
T 2 7 0 Ov 0F 13 10 96 OF 33 10 35 1 4 3960 43 19 FT A 2 30 19 P'l 6F F0 
?230 2 0 14 0 6 1- 20 3A 06 1 2 13 5970 29 AD 3F I F r o ."0 0 r R? 0 7 
7230 13 1 7 0€- 12 3 3 .1 P5 12 13 U 5 9 ? ? 3r 3F IF RS 03 8L! 3F 97 20 3 3 

R'" 13 1 3 1 ) 06 14 00 14 06 3 9 9 3 l £ R3 A 2 C9 FF t o 0F n r 3F 3F 
06 06 06 3 4 0 6 06 ee 06 0= 06 IJV 0 . L'W 03 i y 3 J I F 

5320 06 Oo 06 34 06 96 26 06 14 20 6013 13 13 m 1C 56 O0 36 o p 20 E6 
7-30 14 36 O F 3 ? 0 6 14 ee 0F 12 13 6023 IF BD 0 3 -g 03 FO 33 20 B 6 
53-3 19 1? 13 13 0 6 1 i e e 3? i e 06 6033 I I 20 8 6 : b 5? 31 F ? F6 Rr 0 0 
3S39 1 4 2C 1 4 1 4 PC zc. 2* 1 4 6EM3 01 E P 0 2 so 3J LC- 2 0 
5 3 6 ? 2 0 2? 2 0 20 2 0 1 4 0.6 i i 06 06 6P33 D2 I F 20 36 I B £ 0 03 FO F6 3 3 
r,37V 1 4 0C ! 2 13 ! I 06 : 4 0 f Oc 0 6 03 8 5 0 3 £ 0 32 F0 33 2 0 E6 1A 
33S0 36 14 23 20 20 20 20 10 3 6 0 6 60V3 2 0 C 4 I B 20 36 ! P E3 33 F 0 F5 
S2S0 e * oe 1 4 06 O S Od c-s 0 t ! • ' OG 6 0 « ' A? 02 7 5 0 ! SO F? i i 2 0 E 6 

1 4 06 1 2 1 ? 1 3 J ? 13 13 1 1 60S0 3 A 2 0 E0 I F 20 36 LB E? 01 F R 
5 - 1 0 0? 14 06 06 1 4 •?6 OF 13 1 5 0 6 5100 -6 R9 03 8 5 01 E 0 02 F P OF 2 0 

i s 06 13 1 1 0 6 36 06 06 06 06 6310 EF F F R 3 32 1 8 29 0 ? A 6 03 DD 
3420 0 5 3c 0 6 12 13 36 14 06 1- 0 7 6120 3 r 3 3 F 0 f : . 83 f l f ¥ 00 23 E6 
5-5 W 14 0€ 1 4 e ? 06 ?5 0 6 0? 13 1 3 6 1 3 3 i f i A3 0 1 DO 0 6 20 }X IP 4 C 14 

0 5 1 ? 13 i r 06 25 0 6 05 K 06 6 1 4 g 13 C9 01 DO 06 20 I C IP 4C 1 4 
5463 14 2v 1 4 06 0 6 36 1 3 1 ? 13 3 3 6 l " 0 13 CS 02 D0 06 20 C 4 13 4C 1 4 
3 4 r*J 0 5 06 06 06 3 6 32 13 1? 13 06 6160 I ? 20 E0 I F HO 0 3 31 F- C I 39 
5489 0 5 06 1 4 0 7 1 4 36 34 05 06 06 6170 0? DP 3 2 R 6 3 3 3D rr 0 ? O i 04 
3490 05 06 06 14 06 14 46 0 ? 06 0 6 5 1 5 0 r o 02 4C 6 8 I S 20 E6 I R 4 r E 3 
5 3 0 0 05 06 14 06 3 4 20 : 4 05 -.2 13 6130 36 CS 04 - 0 0 4 C9 33 DO 3A 
3 3 1 0 05 1 3 13 1 3 3 3 11 12 13 13 62 t 0 H? 02 I B B ? 33 C7 3 3 f i 3 3 IT- 13 "JS 1 3 I i 36 14 0 r 06 62 iO 3 6 83 33 e? 3 4 0 £ n o 
33 ^0 -J5 06 06 06 06 3 6 :4 0S 3C 06 6220 00 9 1 F t l A 3 FE 6 3 73 85 FE 
3 3 - 0 14 0 6 05 0 6 06 36 06 0 ? 1- 2 0 62-;0 A4 02 B9 ?A 03 AO 20 91 FP 34 
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3610 1 6 11 0 6 1- 37 ; 4 0? 06 6300 3=1 03 93 F D 23 - 1 13 BJ FT 9D 
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P y r a m a n i a c 
Andrew Gordon, 
Bridge of Weir, 
Renfrewshire. 

6320 =15 Fr C9 FF DO 17 A3 FC C3 IE 7 0 . 0 Ff 20 /E IB E3 ~2 63 F9 3£ 
6333 00 ' ] A? 0 ! 9P 3 ? 03 A9 04 9P 7023 EP 6F 33 F0 3C HR 39 20 9P F2 
6343 37 07 ?D 33 33 R13 30 8 3 01 A3 70?3 IE 8fi 33 E9 2C P0 £ 4 60 Cfl CF 
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6360 33 H3 FC 3P 36 0 3 ED 33 P3 91 7033 73 06 F3 OC " 9 07 r o 3? r i 23 

20 Fl 3H BI 37 03 91 FE H5 •360 F3 04 CS 04 D3 03 R2 61 6v C I 
6380 00 23 /L 1? FP 0H 86 33 H9 33 7070 03 PC 33 R2 02 63 F2 P? 6F 
e~?0 SD 4C 3C j FIB 03 •-p. 35 ?e 36 FS 70 FC Cc 
6433 FB RP 6P 0? 3® FC 20 A? IB 4C 7 n n rr 30 F? 38 FP CO 36 37 
6413 50 16 •72 64 31" 35 FC ?P 10 7100 FB 35 FL E9 0 0 33 FC 60 33 A= 
6420 19 ?D ?B 90 3 t C3 C3 27 30 36 7 1 . 0 FB E? 01 FB FC 59 00 ffr® 

FLCJ OR 03 SO E0 43 30 12 7120 FC C9 1C 05 FF i e <33 F3 m 
5140 H3 IE - j FC 1: 13 20 AF ' 7 F9 7130 FC 5? 03 3 3 FC 63 13 =3 F3 65 
6430 3C 33 FC 4C 31 13 13 18 23 FD 7 3 : 0 CI 85 FE A? FC 63 00 53 FC 6C 
6460 33 CH 1'3 CE 4r 0C 33 H2 27 F9 7153 F2 0;- 31 5S 03 sh 02 3E BD 60 
6 1 7 0 ?S 85 FC 33 33 1H 31' 0B 30 20 73 i 3 E3 9D <3E IE CR T3 Fl rr- IF 3E 
6-30 nr- I F CR I"? FO 32 0 3 A9 33 23 7 l 7 3 6C <':' 7C 3E I F 03 00 3? /C FE 
6490 55 IA HB 53 0? 33 E3 0 4 ? r 6D 7100 ?A EH C6 8 2 30 F 8 5C 3E IE 3E 
6300 3 7 4 r c ; 13 R? 18 BP 37 33 ••=5 "190 r r F3 32 C6 EE FA - - 7C 00 
6 M 0 ut- 20 C2 1? 31 0F 3P 2R 3F "200 ̶ F " D" FF C " D7 HA f - ~F 
C"20 C- j y th •3'f H|: ' 0 tfx f,9 iK 3- 1F «JF 07 02 33 y)0 03 30 
6530 70 33 F0 37 4C 33 h?. 30 SD "220 "7 03 RO RR 10 !R 34 rE 33 
6340 5R 23 PP 61 03 90 0A PD 51 0? 7230 30 03 10 73 7C FE 7C 13 3 3 00 
6333 D0 E3 E3 06 P f EE 4C 4B 39 7240 FF 31 77 37 DV 3 I -F -F F r i 1 
C5C0 ris PR> 03 o n E>? 70 7200 - J 33 10 KF - F : F 77 TC 

6573 F 7 -Z ! 7 BD ID 20 D7 -F CR 7260 77 3 r FF FF FF 3 i 3B 3B 
6580 00 -7 P9 F- 83 FC t O AD I« 20 7273 FF FF -F 9A 7A 48 5A : R F- FF 
6530 0C J r 7 ? l-: 00 8P 0F 93 ?P 7 2 : 3 FF FF FF FF FF F r r F FF 03 03 
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r s 

PYR&MANI&C IS a version of that arcade 
favourite Q Bert, and w i l l I am certain be a 
favourite among readers c f Yow Computer 
who own an Oric. 

You ̶ alias a pair of eyes ̶ are in a 
pyramid constructed of discs. The object of 
rhe. jame is to alrer the colour r f rhe discs by 
jumping on them. But this is not as easy as it 
migh: first appear. Throughout the game you 
are pursued by the aliens o f the Mad 
Drummer who arc sent by h im to k i l l you. 
You must avoid these at all :os:s. 
Occasionally rhe drummer himself makes an 

appearar.ee and you wi l l be able to wreak vour 

vengeance on him. by k i l l ing him and so 
gaining points. In later screens you may have 
ro -h inge thr colour c f the discs more than 
once before you can complete the screen. 
Instructions for using the: game are included 

in -he program; there is a constant update o f 
your score; your lives are represented on the 
right of rhe. screen, snd the target colour o f the 
discs is shown on the left. 

0 GQSUB2000 
5 G0SUB500D:GOTOAOOO 
8 i 
9 REM / / / M A I N L O O r \ \ \ 
1 0 G O S U B 3 0 0 0 : G O S U B 4 0 0 0 : I N K 1 : PLOTX-+1 , Y . 
" c c " 
15 REPEAT: PI A^O,1 .3.RND(1 I *400«50:GOSU 
B200: G0SUB600: Z*=STRi <SC> :PI fl 
To2,0,Z* 
2 0 I F L M = T RU E " HEM GQSUB 3 0 0 
30 IFF0-TRUE "HEN QOSUB 400 
4 0 I F H 1 - T R U E " HEM S t l SUB 5 0 0 
5 0 W A I T M : P L 0 T X , Y . 4 : : A $ = K E V « : • . F A ^ " ' TH 
E N 9 0 
AO PLOTX , Y ,0s X=FNX ( X) :"=FNY(Y) :PLOTX,* 
,4:PLQTX+1.Y,*cc":V=SCRN<X,Y-
i : 
70 R n m i P A ^ O ? TP 0 = 1 f , OR Y > 2 0 TWPMl^ i r tO 
8 0 I F V < £ T H ENP LO ̃ X , V + 1 . V + l : S C = S C + 1 0 : I F 
0 - l = E THEN R - R t l 
9 0 P L Q T O , 2 h , " 

•:UMTILR=28:SS=S 
S - l : R E T U R N 
1 9 8 : 
1 9 9 REM ! ! ! D A L L ! ! ! 
7 0 0 I F ̃ ES̃ <1> < . 7 5 THEN T E S T C 1 > « R N D ( I • 
: R E T URN 
2 . 0 P L O ̃ A , D , O : I F I K 2 0 T H E N A - F N A ( A • : B = B + 2 
F1 RF n^FU-l 

2 1 5 P L O T A , B , t : P L O T A + l , B , " h i " 
2 2 0 I F B > 2 5 THEN B = 7 : A = I S , J E S T < I > = 0 : R E 
TURN 

2 3 0 I F A=v< AMD 3 « Y THEN I OOO 
2 4 0 RETURN 
298 J 
2 9 9 REM FOLLOW 3 A L L 
3 0 0 I F T E S T < 2 ) < . 7 5 THEN T E S T ( 2 ) = R N D <1> 
iRETURM 
310 Pl_0TL,M,0« IrM-(20T4EN l_-FNC< L> . M-^4-
2 ELSE M=M+1 
315 PLQTL,M,21P_OTL+- 1, M, " • g " 
3 2 0 I F M > 2 5 THEM M = 7 : _ = 1 5 : T E S T C2> = 0 : 3 E 
TURN 
3 3 0 I F L = < AND 1 = Y THEN 1 0 0 0 
3 4 0 RETURN 
3 9 0 : 
3 9 9 R F i : : : FOLLOWER : : : 
4 0 0 I F ^ NDC I X . 8 t H E N RETURN 
4 0 5 P L D T F , G , D s F - F N C ( F ) : G - F N 3 ( G > : P . Q T " , 
3tSIPI_JTP*-I , Q , " i k " 
4 1 0 I F F ̃ < AMD 3 - Y T H E N 1 0 0 0 E L S E RETU 
3N 
498 : 
499 RE1 CCC C. 5AM iJJ 
5 0 0 I F T E S T ( 3 ) < - 7 5 THEN TEST <3> =RV4D (1 > 
: R E I UW4 
SIO PI OTH. T ,Oe IF T<?OTHFI\H=FNA <H) : I = l+y 
ELSE 1-1+1 

515 PLOTH, 1,3: FLGTH+1, I , "cJe" : L-fciURN <H, 
1*1) 
57IO IRJ-C TICNCC-CC ^OsHj-R J CLCC i r u 
> S THEN S C = S C - 1 0 
5 3 C P L O T H , I + 1 , S : I F I > 2 4 THEN I = 7 : H = 1 5 : 
T E S T ( 3 ) = 0 : RETURN 

5 5 0 I F H=X AND I = Y THEN lOOO 
5 & 0 RETURN 
5 9 8 : 
3 9 9 REM X-/.X P O I H T EYES XxX 
600 TP TEST!4)<.95 THEN TEST<4)-RND11> 
: R E TURN 
610 PLOTO ,K,OJ :rK^20"ltCNJ-rNA(J) ;«<-!<> 2 
El. SF K=K+1 

6 1 5 P LO T J , K . 6 : P LOT J - + 1 , K , " 1 r»" 
6 2 0 I F K > 2 3 THEN K = 7 : J = 1 5 : " E S T < 4 > = 0 : R E 
TIJRN 
6 3 0 I F J = X AND K=Y AND T E S T < 4 ' > . 9 5 T H E N 
K = 7 ; SC=SC-+1 OO: J = 1 5 : T E S T ( 4 ) = 0 : 
RFrilRIJ 
6 4 0 RETURN 
9 9 8 : 
999 REM V.r.Y. CRUSHED SED 7.7.7. 
1000 FLOTX .Y, " •«:<%• ;3HOOr. PLOT •< l ,Y , l .W 
AIT200 
1 0 0 2 C L S : PR I N't ' YOU WERE JUMPED U r ' : L I = 
L I * 1 : W A I T 3 0 0 
1 0 0 5 [ F L K 3 THEN - 3 0 T 0 7 0 0 0 + S S * ! O 
l O l O P R I N T : P R I N T " Y U U SCORED " S C s A L O T l O 
, 2 6 , " P R ESS ANY KE i ' TO P L A Y ' : G 
E T A - * : RUH 
1498 : 
1 4 9 9 REM OUT L E A P SEO 
1 5 0 0 Z A P : R E P E A T : P L O T < , Y - 1 , 0 : P L O T X , Y , " A 
AOS " t P LO T X - 1 , Y , J5: Y ̃ Y + 1 
1 5 0 1 PLOTX , Y T " c c " : P L O T X - 1 , Y , 4 : P L 3 T X + 2 , 

(continued on page 161) 
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ONCE AGAIN AT ALLY PALLY 
SEPTEMBER 8th 1984 

FEATURING A GALAXY OF EXHIBITORS 
WITH SPECIAL OFFERS AT THE SHOW! 

S E E THE MIGHTY KINGDOM OF SOFTWARE! 

THRILL TO THE COMPUTER HARDWARE! 

GASP AT THE RANGE OF ADD-ONS, BOOKS, PERIPHERALS! 

WITNESS THE OUTSTANDING FEATS OF THE QL, SPECTRUM AND ZX81! 

One Day Only! Don't Miss It! 
Only £1.25 (Adults) 60p (Kids) 

["SEND NOW foYREDUCED-PRICE~^ 
| Post today and yon can have Advance tickets at £1 (Adilts) ind GOp (Bids). Ple«se io;lade a stimpei aduesstd etrrelop; Wi l l i yooi reply aid make cieqofs/PC's payable to 11 M.crofaii. 

^ tome... 

1 lddi&s: 

I 

I 
Please send me a d v a i c e t icke t ; @ El.OO 

Please send me advance tickets @ :0 . 50p 

lost t) Mike Johnston, ZX Microfair, 71 ?aik ^neTotUnhan , London N17 JHG. 

E X H I B I T O R S ! Phone Mike JotMton on 01-801 U U lor details and a v a i l a b l y of slancs at .he siow! 

at Ally Pally on 
8th September 1984 
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SOFTWARE FILE 
(continue1 from page 159) 
Y , 0:WAIT20x UNT ;l.Y=26:WA1T200 
1302 CLS:PR1NT"YQU JUHPED INYO UUI UK S 
PACE":LI=LI+1 
1505 WAII200«IFLI<3 THENGOT07000+SS*10 
1510 PR1NT:PR INT"YOU SCORED "SC" POINT 
S":PLOT10,26,"PRESS ANY KEY T 
U PLAY AGAIN 
1520 GET A*:RUN 
1998 ; 
19<*9 REM £££ DEFTNE CHARS £££ 
2000 F0RC=1"T013: READA:FQRD=OT07s KEADBJ 
PDKE46080+B*A+D,D:NEX TD,C r RET 
URN 
2010 DATA 97,7.31,63.63,31.47.26.7 
2020 DATA 98,56,62,63,63,62,5",46,56 
2030 DATA 9V,12,IB,33,45,45,30,12,0 
20*0 DATA 100,3,7,5,7,15,27,2.4 
2050 DATA 101,4B,56,40,62,50,48,J6,32 
2060 DATA 102,7,9,11,7,1,29,47,0 
2070 DATA 103,56,36,52,5&,32,-1<£>,61 ,0 
2080 DATA 104,3,3,15,58,47,59,30,51 
2090 DATA 105,48,24,52,63,21,63,41,51 
2100 DATA 106 , 1 0 , 1 7 , 3 6 , 3 3 , 2 1 , lO , 5 
2UO DATA 107 ,42, 1 ,40, 1 ,42,20.40, 16 
2120 DATA 108,7,9,17,23,19,31.15,0 
2130 DATA 109,56,36,34,58,50,62,60,0 
2993 : 
2999 HEM « < REEEFINE VARS "s» 
3000 P=15: L=15:F=15: t-=15:J = l5:B=7:M-7: 
G=7:I=7:K=7:X=15:Y=12::::R-O 
3010 TEST < 1 ) Oi I'EET <S1 OITEGT (3>-OI1CC 
T (4) =Ci RETURN 
399R : 
3999 FEM * * * DEFINfc SLREeN «*H 
4000 FING:CLS:LORESO:Z=49377:F0RC=0TO6 
:FCRD=OTCC:C0KEZ+4*D,25165:P0 
KEZ+4*D-1,S 
4010 NEXTD: Zr-Z i70:NF>:TC:PRTNT:PRTNT" 

FYR£MANIAC":P0KE48 
082,1C 
4020 PRINT" PYFAMANI£C":PO 
KE400C3,4:PCKC40122,lO;P0KC4O 
123,2 
4020 FRIST"CHANGE":PR INT" TO":PRINT" 
ub"s FOKE4 S74 3,E:PRINT:PR INTS 

4040 FDRC=1TD3-LI:=LOT 35,10+C,"cc":PL 
3T34,1D+C,4:MEXTCi3ETJRN 
4993 : 
<»vvy ( ( ( DEFINE FUNCTIONS ) ) ) 
5000 DEF FNA(P>^P+2*S3N(RND(l)-.5) 
5010 DIF FNC(P)=P+2*(<X<-P>-<X>P)) 
5020 DEF FN6 (F'> =P-2* (< Y .>P) ̶ < Y<-P)> 
3030 DEF FNX <P> =P+2* ( <A'4-""0" ) +<A$="N" > 
-<A*="/P>-<A*=»">1">> 
5040 DEF FNY (P) =P+2* ( <A$="U" > + {A£- "W" ) 

5050 RETURN 
5998 : 
5999 R-M . . . INSTRUCTIONS . . . 
<.000 CLS: CNKOr FUR C- l r024: READ3$: PRUT 
3HR$(27>;3*:NEXTC 
•SO 10 DATA 'O YOJ ARE IN A Pi'RAUD CO^S 
TRUCTED OF" 
6020 DATA'Q DI5<S" 
6030 DATA *R ab 3b ab 3b ab ab ab ab ab 
ab ab ab" 
£i040 DATA1V YOU MUST CHANQE AI THE 31 
SKS IU THE" 
iiOSO DATA 'V SPECIFIED COLOUR BY JUMP1N 
G ON THEM' 
6060 DATA'T WATCH OUT FOR THE 3LIENS,S 
ENT BY THE" 
6070 DATA'T THE MAD DRUMMER' 
mOHO D.YTA"R i q AND h i DOUNCC DOWNWARDS 

6090 DATA"R jk WILL FOLLOW YOU SO BE C 
i\RE FULL ! l 
6100 DATA-K lit; CHAHRES THE UULUU 
R AND" 
6110 DftTA"R KILLS YOU• 
6120 DATA'U TF YOU KILL THE MANIAC DRU 
MMER I n " 
"130 DATA'U YOU WILL GAIN A GREAT DEAL 
OF POINTS" 
i.140 DrtTA'Q WATCH DUf nrj ICIC CCAGLCG3 
DRUMMING" 
o150 DATA'O WILL SEND YOU MAD AS NELL 

I I I I | I » 

6 ldsi> PLOT lO, 26, "PRESS ANY Ht Y IU PLAY 
":GET AS 
6170 DATA'P","T YOU CAN ONLY JUMP DIAG 
ONAI.l Y" 
6180 DAIA'T USING KEY U FUR UP/LEM1 

61"0 DATA"T 
6200 DATA"T 

U UP/RIGHT" 
M DOWN/LEFT 

M DOWH/RIBH 6210 DATA"T M 
T" 
*220 DATA"".""."R BY ANDREW GORDON" 
69°8 : 
69°9 REM === CONTROLINS SEO === 
7000 S=1:E=2:SC*--" SCREEN 11:W=20:GOSUD 
10 
7O10 C-3:C̃*:SC*̃"3CREEN 21 s W-ISs LI1-TK 
UE: IdUSUEJ lO 
7020 S=5:E=6:SCS^"SCREEN 3':W=lO:LM=0: 
FG=TRUE:GOSUD10 
7030 S̶2iE»3sSC$="SCREEN 4':W« 10:LM=TR 
UEsGOSUBlO 
70^0 S=1 :Ea3: SC*="SCREEN 5" : W= ItS: FG.-0: 
LM=0: HI 0: GCSilRl O 
7050 S=6:E=7:SC*='SCREEN 6":W=5:FG=TRU 
E:GOSUB10 
7060 S-4iE=5:SC*='SCREEN 7":W«10:FG=0: 
III̶ TRUE: OOSJi.fi 10 
7070 S=2:Ẽ4:SC*='SCREEM 8":W=10:LM»TP 
U:GUSUB10 
7080 S=3:E=5:SC$-'SCREEN 9":W=i0:LM=0: 
HI=TRLE:60SLB10 
7090 S=4 : E> • 6 SC$̶  • SCREEN10 ": W^5: LM-*TRU 
EsGOSUD10 
7 1 ClO 5=5 : E=?: SC • SCRCGN l l " i W-51 FG-TRU 
E:GOSLBlC 
7120 E"1:E=4:SC$='SCREEN12"iW-10 JFG=0: 
H1 -O i l.M=C: GCSUE10 
7130 S-2:E-L:SC*-"SCFEEN13":W=3:FS=TRU 
E:HI=TRUC:GCSUE10 
71 '-0 E=3: E=6: SC$=' SCFEEN 14": W=5: FG=FAL 
SE:LM=TRLE:GOBLB10 
7150 E-4:E=7: SW=' SCHEEN15 "s W=0: FG=TRU 
E:F0SLB1C 
7160 E=1:E-6iSC*="SCFEEN16":W»5:LM=C:G 
OSLD1C 
7170 E=2:E=7:SC*="SCFEEN17":W=0:FG»TRU 
E-.GQSLB1C 
71E0 S=1 :E=7: SC»-"SCREEM8": W=0: GDSLB1 
Os COT07000 
79S9 : 
OOCO REM * * * * PYFAMANI£ **»* 
8010 REM Dv ANDFEW GORDON. 

Darts 
Mike Hyams. 
Ed g ware, 
Middlesex. 

[V 

AT LAST YOU CAM be Eric Bristcw or John 
Lowe on your 48K Spectrum. This version of 
the standard pub game has several bui l t - in 
opticus. One or two players; 501 or 301 stare, 
and starting wi th a double or straight off. 
When presented wi th the selection page you 
should press keys one to six to change the type 
of game to the one you require, and then jtnrt 
the game by pressing S. 
Each dart throw takes place in two moves. 

First by stopping the radar-prose on the 
dartboard, and then by stopping the mult i-
plier under the blackboard. Pressing almost 
any key w i l l stop these markers, hopefully 
where you want them to stop. The keys w i t h a 
different use are 0 and Q. 0 wi l l drop ihe dart 

being thrown ̶ useful for unsure players near 
the er.d of a game ̶ and Q quits the game, 
returning to the t i t le screen ̶ useful when 
yoa have just failed your 16th attempt at 
double one and can't face another go. 
As usual, all games must end on a double 

and i f there are two players the winner w i l l 
have a leg added to his/her score. Each set is 
five legs so the first to win three lcg3 wins the 
set. 
T he a l te rnat ive game, the Arcade 

Challenge, is so called because of its 
resemblance to arcade-style games rather than 
the traditional pixb game. The compvter 
presents you w i th a score which you must 
be:ter w i th three dans. I f you dc net equal or 
beat this score then you lose one o f you: three 
lives. 
The 3CDrc to beat 3tarts at 50 and rises in 

steps of 10 up to 150. I f you survive this far 
then the score to beat drops back to 70, but 
things speed up. Only a true champicn w i l l 

turr. through this cycle three times. 
A score o f 183 is rewarded with lots o f 

buzzing and flashing, anc. a bonus of 500 
points. A top five high s.orc table 13 presented 
c.t the end o f each arcade game. 
First type in l isting 1, and save to tape 

usinu: 
S A V E " D A R T S " L INE 9 9 9 9 

Then new the computer. Next l y j c in l isl ing 
2. This program produces the dartboard 
screen and takes nearly 20 minutes to run so 
now is a good time to go c.nd make a cup of 
coffee. When theprcgram is finished an alarm 
w i l l sound to alert you. Ycu w i l l be asked :o 
prepare the cassette for saving. Th is should be 
saved directly aftL-r the Darts program. 
I/.sting 2 takes a long :ime to f inish but as i t 

is only needed tc produce the screen display 
which has now teen saved, i l can be 
discarded. The machine code used to retrieve 
die screen is alr.ios: instant., a slight 
improvement on 20 minutes. 

Ii2 GG TO 9000 
EC ̃Dr. 5=0 TO 255. OLT 2 5 - E 

OUT 254- 5. NEXT 5 
30 RETURN 
90 !<•»•• 0 PAPER 6 
SI F F. 2 NT ftT '©cDST 5 = 

T 21 , 24 ; 
55 OvEP 1 

100 I = I?1T 'RND*20) i 1 
i i t f r L - ; - SC. CO 
i l S OU- 254-. 2 1 
i £ 0 DRftU c ' . :> , = ( I ' 
130 I F IMKEV3O" ' THEN GO TO £0 

0 
14-0 PLOT 39 . 90 
145 OUT £54. 5 
150 DRAU E : I ' ® • I ' 
160 LEfT J = J ^ i l<= I =2'1-THEN LET 
1=1 
1?0 GO TO 110 
200 OUER 0 
201 I F INKEY$="0' T-EM LE"1" J=Or 
'20 TO OtfO 
202 IF INKEY$="0' THEN 30 TO 31 

00 
203 EEEP . 2 5 , - 1 0 
204. LET J = INT <RND*71 -»1 
205 FOR 0=1 TO 50: NEXT U 
210 Fn INT ST 2Zi,24;T$CJ> 
220 FOR '.: = 1 TO UflIT: NEXT -J 

E3C IF INKEY4 ::>••" THEN GO TO 30 
0 
24C LET J=J + 1. I F J =9 TiEt ' _cT 

J=1 
250 G3 TO 210 
300 SEEP < 2S i.-S 
310 PLOT 39 ,90 
32® ORflW O'.'ER l j E ( I ) ,F ( I ) 
330 INK 7 : PAPER O 
2J5" r = r r i v 
339 1= J=0 THEN 1=0 
140 IF -J=0 THEN - I ' I = I r 2 
350 IF 0=5 THEN ^ET 1 = 1^:-
352 IF J=7 THEM I=25 
37© I? J=1 THEN LET 1=50 
332 IF JOS THEN L 5 - . =0 GO TO 
400 
390 i_ET J = i iOW H i I UHN 
39c: pPr*1 - * r + * * * 

« CHOOSE A GAME * 

(continued on next page) 
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SOFTWARE FILE 
10 .3. bb a 
12 ..a. 53 ' f • . ' 5 - DC1 

14.,8;B$ig-> "5 - 5T 
S, r:S - 3TR=̃ C-A 
4, "A -

15 
IS - -!-:•. n 

(continued from previous pago) 
1-340 PRINT 5 . 8 5$ 3: '3 - 501 
5TAPT" 

1050 PRINT 10 . a . 53 ii - - 30 
1 ST'flE-" 
2 350 PRINT A -
UBLE = -PRT1 

PRINT A" 
RAIS*"*" OFF' 
1030 PRINT r=̃  
ME" 
1090 PRINT Ã 
DE C-HA-.LSNGE" 
n i s i ; K-: INI H , 10, S-'LHC-I i ' - -
555 fl KEY" 
1105 FOR 2=1 TO £000 
1110 L5T Z$=INKEY$ 
1120 i r TUCK 60 HOC 
1225 NEXT Z 
1155 GO TC 9100 
1130 I F ZJ<>"1" THEN GO TO 114.0 
I ' t .M I FT" F$(11 :f.9; ! FT = =Df 
1135 GO TC 1010 
114-0 I F Z3x >"2 THEN T 1150 
114-1 LEI" E j f g l =35 35 1 • =Dp 
114-5 GO TC 1010 
1150 I F Z3 ' " 3 " THEN GG TG 1150 
1151 LET E$«3)=C5 L5̃ 35 ' 4 )=D5 
1155 GO TC 1010-
1150 IF Z3 < >"4" THEN GG *̃0 1170 
1151 LET E$(4) =C4 Z s . Z . -C & 
1155 GO TC 1010 
1170 I F Z3%>"5 THEN 5G- ̃3 1130 
1171 LET e$>: f l rC5 SSi& i =C>5 
1175 CO TC 1010 
1130 IF Z5 : " 5 " THEN GO TO 1190 
1131 LET £3; 101 =05 S$ i5 )=Ds 
1135 GO TC 1010 
1210 I F Z3 < • " f l " AN2 Z3 •• 5- THEN 
GO TO 1010 _ 

2000 REM + 1 
* RlAY fl GAME 

L r • r - : = i 
2002 5P IG r " 0 
2005 LE - 51=0. LET 32=0 
20214 LE- -1=0 : LET L2=0 
2C0O LE yw-o 
2010 I F 3S-2)=C3 THE 'j L=̃ PLAYER 
=2 LET UU = 1 
2015 Z̃ Z5 ="f l " THEN 50 T : 500O 
2020 LE" START =F0' 
2030 IF 5 $ " 4 ; =C i THE'- STAR-= 
301 

IF 5 $ " 4 ; =C i THE'-

'HE-. . BEGIN= 
204-0 LE - BEG IN =1 

! 2050 I F B$<53 =33 
2060 LẼ X (1 ; ==TA?-
2070 LE" X 12) =57APT 
2090 LE - URIT = 2 
2100 RA i iDc - r rc 4-doeo 
2105 PRINT i i i © 1934- M. -
AMS" 
2106 INK. 0 PAPER 5 
21 i 0 PR7MT ST 24; "PLPYER" 
2120 PRINT flT 2 ,23 ; "ONE" ;AT 3 23 

INK 7; PflREP 0; START 
2121 I F ww=- l THEN PftlKT P̃ 4 , 23 
; INK 7; PAP£P 3.: ST ART. AT 1 23 ' " 
2130 I F PLAYER =2 THE*: PR If.7 AT 2 

j . 29; "TWO", AT 3 , 2 9 , INK " : PAPER 
! 0 ; -START 

£ i 4 . o L i r r sc. =4 
. 2150 GO SUB £000 

2210 FOR N= i TO PLAYER 
• 2215 I F UU=-1 ThEf- LET UU=0 NEX 

T M 
2220 PPZVIT RT 19 ,21 ; INK 6, PARE 
R 0 ; ' > » ; AT 2 0 , 2 1 ; A T 21 . 2 1 
2230 PRINT AT 2 . 25+6* ( N - l ) . lH'FP 
1 FLASH 1; BRIGHT 1 " 

22 -0 INK 6 PAPER O 
22^5 LET T3T=0 
2250 FOP M = 1 TO 3 

I 2270 i3D 3U3 SO 
¦ 2275 LET ZZ=J 
i 2230 I F BE3IN=0 THEN GO TO 2330 

223 ! ZZ=5C THEN GO TO 2302 
I 2205 I F X C-l.' -TOT =£THK I HNL- J=0 1 
1 HEN LE7". ZZ=0 

2300 PRINT AT 13 + 1',21; (" " AMI Z 
Z<10> ;Z I 
2310 LST T3T -TOT" + 2 2 
2311 I F X(S)-TOT=e AND <J = 1 I 
=50; THEN 20 TO 4200 
2312 I F X(vJ)-TOT'.£ THEN AT 
21,24.; FLASH 1 . " BUST SO T 

0 2330 
2320 NEXT "1 
2330 IF Xt> ¦ l -T0T>1 THEN LET < -M, 
-'/. ;N) -TOT IF TOT =150 "HEN GO SU 
& £0 
2350 PRINT AT 5C , 23 + 6* ;N-1• . <CH) 
2570 PLOT 135 + 43-fr (N̶11 122-53? *3 
2375 DRAU 20 , 7 
2230 I r OC ̶ 17 TUCI> ,-C'<= * - 2 TO i 7 
. PRINT AT R ,23 t 6-* CN- 2 INK 7; 
PAPER 0 ; " " . WEXT K PRINT AT 
3 .23+6* ' N - l ) ;X (fl) 
2335 FOR 0=1 TO 1i20 • MFXT a 
2390 FRINT AT 2 , 23 + 6 + \N - l> : 3'.'£R 
1: FLASH 0; BRIGHT 0 , " 

2400 NEXT s 
24_0 LET 51=33-1 

ir i i : = lc; ^ f r - 33=4 
2430 LET lJAIT=iJP,I-+. 5 
2500 GO TO 2210 
4000 RE11 

r Ir £ H R O U T I N C -

1010 GO 5L:= 20 
4015 RESTORE 405 2 
4020 FOP t1=1 T - ^ 
4O30 READ - . 5 

4040 BEEP A,5 
4050 NEXT !-! 
4-ilfivT TF N = 1 THEN LET L l - L l - i XF 
L I=3 ThEN LET L i=0 - LET 51=51^1 
LET L2=0 

40SS IF Ns2 THE''; _ 2 = u 2 - l 3" 
L2 =3 THEN ^ET LET 52 = 3 2 - . 
. LET L I =0 
4030 DATA . 5 , 2 .25 - 5 . . 5 . 0 .25 -
5 , 1 . 5 
4034- IF uij ̃2 THEM LET UU=-1 

z̃ yw=ij 7.i = c; -_CT uiu=i 
4090 IF PLAr£F= l THEN GO 212 2 
4095 PRINT ̃T 2 0 . 2 2 , " 
AT 21 .23 ; ' " . AT 19 21 -
OPEC 5• • 
4100 PRINT -T 20 ,20 ; "SETS 31 " 
R5 22 52 
-110 PRINT 3T 21,2C, "LEG5 i_l 
R3 29 :L2 
4120 PRIHT ttl;AT 3 , 1 'PRESS "3 " 
TO FINISH T+&' HATCH 3= ANY 3TH 
ER KcV FOR -JEXT Let-' 
4130 IF IMK5Y3="0" _H£N GO TO 9J 
4 1 4 0 I F I N K E Y 3 " H E N G O T O 4 5 

00 
4150 GO TO 1133 
•i5'?o r r . r s n = • 5 . -TC £OC3 
4999 STOP 
5000 REM 

•S ARCADE GAME 
5 0 0 5 D I M U T 2 ; 

5 0 0 6 L E T U 1 . : = 3 . I F P L A Y E R = 2 

1-1 L E T : 2 =3 
5010 RANDOMIZE USR 4SOQ0 
s o i s " . a - ' 11; •• it. i 9 s i H, HY 
A H 3' 
3315 PPIr-T RT 0 , 2 3 . "THE" R̃ 1 -23 

ARCA3E";AT 2,23;"CKALLSMSE" 
pr?rrT fiT C . cO OCO^E ' 1= 

T 5 , 2 4 . H I 

5025 I-IK 7: PflPEP 3 
5230 PPIf-T RT 9 , 23 . --AY5R 1 ' 
5 ? 4 D T - C I O V E » = 2 - - E - ; P R X N 7 A T 1 

3,23;"SLf iYER 2 
5350 I-IK 7- PAPEP 0 
5360 PRIKT RT 10 23; ^ 
5370 I r PLPYEP=2 THEN PRINT RT _ 
4.. 23 ; >» 
5100 LET U'P.IT=:3 
5105 G3 5L'3 5000 
5110 L5T "OP=50 
52CC P^Xmt AT 13 23. " 
5205 PRINT RT 13 23, "SCOPE " I 
RT 19 ,23 ; "BEAT- " ; FLRSH l . - 0 -
5?0C FOR N =1 TO PLRVEP 

JF U ( M : T H E N CC TD 
531G PRINT RT 9 + i i i M - i 23: OUER 
1; FLR5H 1 " 

5332 PRINT RT 19 20; " " . AT 20 , 2 
0 : " » * " . A T 2 1 , 2 0 ; ' 
bo9e LET TOT =0 
5400 FOR M =1 T3 3 
54-50 GG SUB 90 
54.62 LẼ ZZ= I 
C.4.7C PRIJC r>.-r 1-5 + I-I ,£©, l " •• HJ'U-' _ 
Z ; 1 0 ' ,ZZ 
5430 LET TOT=T3T4ZZ 
5500 NEXT ?1 
SSS'Z IF TOT :• =T3T TH=t-i CO ̃C 5COO 
5560 SEEP . 7 . - 1 0 : BEEP . 7 . - 1 5 
5570 PRINT RT 10 + 4+ 1 N - l 2 0 * ' J N 1 

*3 ; " 
5530 LET U (Ni =4 vt-i> - : 
5590 IF LMN;=0 THEN ^Rl f ' I - AT • 0 + 
4-f i N - i : , 23 , "GA;'rE OVER" 3EEP 
- 2 0 

5595 GO TO 5610 
oeoo LC"^ >.' {iii =.< IM +1 U I 
5601 IF TOT=130 THEN PRINT AT 20 
•24; FLASH l ; "sBCNUS* " :RT 21 24 
FLA5- I ; 500 PT5 GO Su5 20" 

i-ET i 5CO 
5605 PRINT RT 11 44+ ( N - l ) .24 >. • N < 
5610 PRINT RT 9 4 4 * i N - H , 2 3 OVEP 
i ; FLASH 0 . " 

5520 TF U f l i = 0 AKD u iS; -d 
0 TO 5300 
5525 FOR R=1 TO IOC NEXT R 
5630 NEXT N 
5650 LET TOP =TOP +10 

i r ) JPjISiS THEM LET TO==70 
LET URIT=UAJT-4 

5530 GO TO 520^ 
53O0 PAUSE 1. PAUSE 100 
5302 FOP H - l TO £ 
5305 FOR N=1 TO 5 
5310 I F X ( H > A (N) THEN GO TD 535 
0 
FiSPW NEXT N 
5330 NEXT M 
5335 LET H I=A ( i ) 
5340 GO TO 2600 
5350 FOR Z =5 TO N+l STEP - 1 
5360 LET fiiMZ) = f l $ (Z -D 
5365 LET A XZi =*\Z-1. 
5370 NEXT Z 

5013 INPUT ri_ft5H i ; "NH'1E 
5920 LET Ra Z' =F$ 
5930 LET A ?Z =X(H-
S950 GO TO 5330 

.-3,0. S E E P . 3 , 1 2 S E E P 

S010 SEEP . 3 , 1 0 : BEEP . 3 , 9 
•3020 PFFP .3 7 - RFFP . ^ . FL 
3250 RETURN 
3299 5T0P 

9000 REM 
- IM IT I - . _ I 5S 

9001 RESTCR.E'9022 FOR"n =0 To" A 3 
PEPD 6: POKE JSP 2 " - t n , i NE'T 

n 
9010 DRTR 3 24. . 50 . "H*, 1 . . fi* -
4 . 0 , 0 . 0 5 0 . 2 5 5 , 5 3 , 0 . 3 , 6 0 . 6 5 .15; 
155,155 155 55 50 
9011 3-p-P 3 55, 20 ,51 .35 .52 52 : : 
5 1 , 2 0 . 65 2 . 5 1 . 2 0 , S 2 , 3 5 , 3 3 , 5 2 20 

9012 2'IM £ -20) : DIM - (20 • 
9013 FOR N=1 TO 20 
9014 Z= N=11 THEN RESTORE 9312 
sc . is peso c ' m R C R C > - ; N : 

9025 I F N>5 AND N<16 The:-: LE - ̃ 
H.- = - F (N. 
9017 IF N >10 THEN LET E'N>=-E r.. 
9013 NEXT N 
9020 LẼ hi =0 
90 £ I DIM T3 C 3 ,12) 
9022 LẼ T 4 . 2 i = " f •fijar. 5- 7 SOS 

i ^ H 
- ff.l - r i5r 535 
McD 

QT 
5S 

CUB 
SOS 

fe sr ] aos 
9025 L E - T3 V5 -
9026 LẼ ̃3 l'6.< "aSDSraoS" 
9027 LẼ T 3 . 7 ) = ^SDSTSSo" 
30i?0 LẼ S t'3> -
5029 LE"" T j f i * ='HSD5T50S" 
9030 DIH A3 *5 • 5' 
9031 FOP N=I TO 5 9032 LET C j > H 1 = >*>"''**>'> " 

9033 NEXT N 
9040. POKE £3653,3 
90-A1 DATA 20 , 1 , 1 3 , 4 , 1 3 ,5 . 12 15 .2 
. 1 " 3 . 1 9 , 7 , 1 6 , 3 , 1 1 . 1 4 . 9 - 1 2 . 5 
90 -2 3IM Ik20) 
90-3 «OR N = 1 TO 22: REA3 3'.:. M 
EXT N 
9050 DIM ACS) 
3060 D id ,2 : 
9064 LET D4=CHR3 20+3HR3 0 
9065 LET C3=CHR3. 20-rCHRg 1 
9066 LET B5 i 1 * =2.3 

LET SI, i C • -05 
9063 LET 53 VS'. =03 
9069 LET 53<2>=03 
9070 LET 55V4<=3$ 
9071 LET 35 c ' =C I 
9100 O'.'ER 0. INK 0- 6RIGHT 1: EO 
RDER 5 PAPEP 5 CLS 
9101 DIK X12) 
9105 PRINT AT 2 . 12; "0A.RT5" 
31IO FOP N=0 IU L ' l i. LP 2 
9120 PRINT RT N . 0 ; "(5)" ; PT N , 31 v 
5130 '-IEXT H 
0170 =OR H=-£C. ̃C 20 
9130 5EEP . 01 , t'J 
9190 '4EXT r. 
9210 5EEP 1 , - 2 0 
9230 =>RINT AT H/ f l fS 
9240 =>RINT AT 5 . 3 , ® 1934 
9250 PRINT AT 10 E: " f - - " 
y2rbV3 JKJNT AT 12 4; "OR FOR I 
INSTRUCTIONS" 
9300 PAUSE 1. PAUSE 500 
9320 I F XN»;EV3=' I " THEN GO TO 
OC 
9320 I F IN?.EY$< 
00 
9340 SO TO 9500 
J.n'O CL.-I 
9430 PRINT AT 0 6;"DARTS 
JCTIOMS" 
9435 SEEP 2 , 0 
2450 PRINT AT 2 O;"PRESS 
, EXCEPT " 0 " OR "O 
HE DART PROBE 
5 EOARD" 
9455 6EEP 2 , 5 
3 4 2 6 P R I N T 

0 STOP THE 

54 
THEN GO TO 10 

- IN3TR 

_ ANY KE\ 
TO STOP -

TH 

PRZ5S ANY KtY I 
M U L T I R L I E 

P " : P P I K T ' T A B 1 0 ; " 5 - S I N G L E " : 
P R I N T TAB 1 0 ; " D - DOUBLE" PR I N T 
T fB 10; "T TRrnLc" PRIt-T ̃RD 

1 0 ; " O - 2 5 " - P R I N T TAB 1 0 ; " © - B 
J L L " 
9 4 5 7 BEEP 2 , 1 0 
9460 PRD'fT PRESS "0 " TO "DR 
OP' A DART PRESS "0 " TO QUI 
T THE GAME" 
9470 SEEP 2 , 15 
9 4 3 0 P R I N T ' " BEAT THE SCOR 
5 IN - f tE ES&CKSEEBSgilHEl OR 
LOSE fl L IFE" 
? 4 9 0 BEEP 2 , 2 0 
9 5 0 0 FOR N = - 5 0 TO 5 0 STEP 3 
0510 BEEP .1,1-4 
9 5 2 5 I F I N K E Y S < ; " " THEN GO TO 9 6 
00 
9 5 3 0 NEXT N 
0540 PAUSE" •>!:" PAUSS 500 
9SS0 GO TO 9 1 0 0 
9 6 0 0 CL5 
9 6 1 0 P R I N T A T 2 , 9 , D A R T 5 > • " 
9 6 1 5 P R I N T A T 4 , 5 , ' T H E ARCADE OH 
HLLTNLST" 
9 6 2 0 FOR N = 1 TO 5 
9 6 3 0 P R I N T A T N+2 + T , 1 0 ; R $ (N) , T AB 
1 3 , A (N ) 

SO40 BEEP 2 . N f - r - 1 0 
9 6 6 0 NEXT ?< 
9 7 0 0 PAUSE 1 PAUSE 2 0 0 
9 7 1 0 OO TO 9 1 0 0 
OC CC CLEAR 4 -733C . LOFD " "CODC 
PUN 

(continued or page 164) 
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S Printer Problem? 0730 68521 any day ~ 
f including Sunday and we will sort it out! 

EPSON PRICE SPECIALS 
E^SON RX80 (DOT MATRIX) £249" £209 

f s ^ S - l E=>S0N RX80FT (DOT MATRIX) £285" £239 S^Si 
£?IMil\JiiiiiW^l E3S0N FX80 (DOT MATRIX) £#T £324 ttin 

^ e=>son m x i o o ( d o t m a t r i x ) £365 Miff™ 
[ p u E^SON RX100 (DOT MATRIX) £385 SSSis 

E3S0N FX 100 (DOT MATRIX) £569^ £499 S 

NEW! Canon E M M £269.00 
+ VAT= £309.35 

80 cols; High speed printing, 160 CPS; bi-directional 
logic seeking; fantastic 27 CPS near letter quality; 23 x 
1 8 rnat'ix; very qu et - less than 60 dB; 4, 5, 6, 8 10, 
12, 1 7 CPI; down loading lor user-optional characters; 
high rcsoljtion graphics; handles various forms, roll 
paper, fan fold, single shee: and multipart copy paper. 

ALSO AVAILABLE THE CANON PW1156A as above but 156 cols £ 3 6 9 . 0 0 £424*35 

PHONE 0730 68521 INCLUDING SUNDAY! 
J U K I 6100 just £ 3 4 9 Z Y ^ S H I N W A C P 8 0 £179.00 £205 58 

2DCPS: Bidirectional Cl Logic 
1D, 12 , 1 5 & Proportional 
Spacing; Wordstar compatable 
2< Buffer; 13 inch Platon 
Underline; backspace & lots more 
Centronics Interfac9 Standarc 

OPTIONAL RS232 
TRACTOR AND 
SHEET FEEDER 

Ffiutiui arid tractor feed as 
standard. 30cps . 
Bi-directional logic seeking 
1 3 x 9 dot matrix giving true 
descenders, sub and superscripts 
Italic printing and auto underlining 
Condensed, emphasised, 
expanced and double str ike (can 
be mixed in a line). Parallel 
interfacfl f t t o d as standard 

WE WILL MATCH ANY GENUINE PRICE ADVERTISED 
SCI(UK) IS NEVER BEATEN ON PRICE 

MANY MORE PRINTERS 
AVAILABLE 1,000s OF 
BARGAINS 
SEND NOW 
FOR THft 
FAMOUS 
SCI(UK) 
CATALOGUE 

FIDELITY 14" COLOUR 
MONITOR & 

COMPOSITE VIDEO 

£189.00 

We have Interfaces for all 
types of computers, 
including CBM 64, Vic 20, 
APPLE, TRS 80, IBM, BBC, 
SPECTRUM, 
QLETC 

2 4 hour na t ionwide del ivery by Secur icor £ 0 . 5 0 + v n t . Bankers Orders; 
Building Soc ie ty Cheques; Postal Orders; - same day despatch. Al l 
orders covered by the Mai l Order Protect ion Scheme. Nat ionwide 
maintenance cont rac ts arranged. Educational d iscounts very we l come . 

^ . . . . . . FREEPOST DEALER ENQUIRIES 
Q l M f l I K 1 (No Stamp Needed) WELCOME WRITE 
O V / l l U I \ / PETERSFIELD FOR DETAILS 

T E L - m ^ O R O E : 9 1 H A N T S G U 3 2 2BR PERSONAL CALLERS 
U / J U D O O t I TELEX 86626 MYNEWS G WELCOME 

12 HIGH STREET, PETERSFIELD, HANTS GU32 2 JG 
MORE BARGAINS SEE PAGES 000 & 000 

YOUR CCMPJTER, SEPTFMBFR 1 934 1 33 



SOFTWARE FILE 
(continued (rem page 162) 
Program 2. 620 

65 2 
. C. TP- 47932 622 
- - ̶  -1 u - 3 C-2C 
- = ̃ = J>;L 6 OR 05 R f I £30 

" i v • :1R0_5 39,90 - r 535 r £ _ET ".1=19 510 
- i G c T : . 0 

4)3 r̶ : "i ••• = 1 550 
50 1.2 90C0 670 

- l a :• - a -=5 1030 
200 - . -T ; ; ^ ITI 
205 t!IU£P5E 1 2030 
2 lo ::RC_£ 59 92 5 4 1/10 
22 0 __ ' - - =£6 22.10 
230 _Z_ .2=151 £020 
2 4 0 e o o o 
•310 - £ T : r. v = 1 
320 i r i y E R s e 0 2040 
i O O "IPCLE 39,20 4-3 2050 
41G -i 1 = 4 2 •• p -

. r̃ n 2-10 7 
430 SO SUE1 9022 " ; PT 
500 _ £ T i r. =0 2070 
30 = INVERSE 1 . „ 6 . . 

rr.; . -r<CLE ?•= 90 4 1 2030 
52 C _ET n 1 = 4 9 " "15 
53 C _ET r i 2 = 1 3 e 
5 4 Z 515 2OC0 "17" 
602 - F T I R , 2900 

X>fi . i=r-5c 0 3COC 

C I - C - . - r ? ? . 9 0 
L E - n 1 = 7 " 
L E T 
-.? - sz-cc 
I N : . ' E R 1 £ -
i - E T : -i'.. =3 
- E T F n P = 2 
C2RC I . 5 3 3 , ' 9 0 . 5 
_ i=T r. 1 =R5 

r ; = ? i 
G2 5LS- 9000 
INVERSE O 
pvir=a s :< •< © 
F 3 R - - - C I T 3 3 - P I 5 ~ £ = £ 

P ̶ CT 3 9 - r t T-5XM n i r 
Dft-U -1 30 *202 r 

TC.'-T M 

- P . -ER = • I N K C 
3 K I M T PT e . 1 0 2 0 " 
P R I N T PT : ' = I 1 -
2 4 - 2 " P"!" £ . _ 7 ' I S " 
P R I N T r T 4 . 3 ; " C " ,-RT 4 1 9 
7 C. P T - . £ 3 
P R I M T RT 1 0 . 0 ' I I ' , AT 1 0 . 2 . 
P T 1 3 1 . " 3 " : PT 13 - 1 0 -

-T" at i c , i-i 
' • P T I S j o i ' ̶ . PT 1 3 , 1 7 ; 2 ' 
P R I M T S T 2 0 , 7 : " I 1 ? - : *¦T 2 0 , H 
RT . 2 0 , l i , " 3 " ' 

I N K ' 7 PPPE ^ 0 
-OR ri=_-. u ..-i 

3 0 1 0 P R I N T R T , 2 3 ; " I 

3 0 2 0 MEVT n 
4 0 3 0 F O R H S O T O 6 9 5 1 

1 - 0 1 0 P O K E 1 - ^ 4 5 0 1 2 , F E £ H '. F. + 1 5 3 £ I ' 

4 P 2 3 N £ > . T I 

4 . I E « 0 R E S T O R E 4 1 1 0 

4 : I 0 D R T A 1 . 0 . 2 7 , 3 2 , 1 4 0 • : , 1 7 , 0 

. 2 3 7 , 1 - T , A V : 

4 1 2 0 F O P :> = 4 3 0 0 0 T £ 4 3 0 1 1 

- 1 3 0 P C R C ; . P O K E N 2 

I I ^ 0 I- . : E ;T R 

4 - 995 P R I N T TJ 1 a "Pffc-a-e 
: : : : - f i - . i e i. 1 : i ' sss - t.S'J " 
50"OC BEEF . E C I F I N K S Y f T H 
E N '30 TO S i 0 0 
5010 3EEP .= .10 GO TC 5000 
3 ioo 5P'.'E = c,-e-e--"nnr,F i?0o? 
4 
3999 5TCP 
9000 -OP Ti zu 1 TO r 2 
9010 -OP "rt-90 TO 175 
C020 2F O0-M 
_,3 9350 
903C -LOT PsPER PE.P; n , 
9040 :'1£XT il 
9050 C-R m =?- - 3 O 3TE* 
=>eao r r PC-iwi ; r i . f i i : = i r v THEN GO 
TO 9090 
9070 PLC" PAPER P S ? , n . n i 
9030 NEVT -i. 
9 0 = 0 NEV.T r. 
9100 RETJRN 

Ci . X., - j n- TI ;cn 

F l a sh rou t ine 

Brian Allan, 
Saintfield. 
County Down. 

MANY IIOMP. MICROS have the ability to snow 
flashing characters: the Dragon 32 in not one 
of them. M y first program is a hex loader and 
a flash routine. The second j ives you an idea 
of how this :lash routine could be used. First I 
w.U explain how it works I t uses the abil ity to 
d iver rh?. rimer interrupt to any machine-codt-
routine. 
The routine con es into action every l /50th 

of a second. When active, the routine 
compares the bytes in the first graphics page 
to 0. For example, i f location 1535 is not 0. 
then position 0 on the text screen Hashes. 
This means you cannot use page 1 i f the 
routine is active, but it page 1 of the graphics 
is cleared the computer wi l l not crash because 
it only contains the- data to see vh i c h posi-ion 
on the text screen to flash. 

The ilas.ning is done by adding oi 
subtracting the value 64 from the bytes in the 
text screen memory. The routine is held from 
locations 32600 to 32677. Once the hex locder 
is finished you can save it as a machine-code 
program. Always enter Clear 200,32599 
before loading it. i i you do not and use :ext 
files, :he data fcr Print # -1 cr Input £ -1 w i l l 
overwrite the routine causing it to crash. 

To use the routine, Exec 32600 switches it 
on whi le Exec 32607 switches it off. Poking 
location 32621 gives the speed o f the flash. 
Fcr example Poke 32621,50 causes a flash 
every sivnn l while Poke 32621,25 flashes 
every half second. The rouiine wi l l not s.ow 
the Basic down i f the flash rate is reasonable 
- Poke 32621, (10-255). 
I.as:ly, for those who like to experiment 

w i th machine code, I wi l l show them how to 
divert an interrupt. First, using machine ccde, 
store. i he address of the rou.int in locations 
26J and 270. Then at the end o f your routine, 
instead of an RTS , use JMP 40253. 

You cannot use a lengthy routine as the 
computer w i l l be impatient waiting for it to 
end and may crash. The reason why the 
address lias to be stored w i th machine code is 
because Basic is too slow and w i l l not 
complete the store in time for the next 
interupt. 

10 REM * * - » • * * * * + • # * * * • * * * * • * 
2 0 REM * FLASH ROJTINE * 
3 0 REM * HEX.LOADER. * 
4 0 REM bK lAN A L LAN . * 
5 0 REM * . * * • * • * * * * * * * * * 
6 0 CLEA 2 0 0 , 3 2 5 9 9 
70 CLS 
8 0 PRIMT " I • -DING IN HEXADECIMAl 
CODES.. : PR INT STR IN6 * ( 3 2 . " * " ) 

90 FOR • TO 32677 
100 F. (V.) FC'KE [ , VAL("?>H"+A$> 
110 MEXI 1 
12D PR I NT: PR [1 i "LOADED. " 
130 PRIM rsFRI.MV"'EXEC 32600 -FL 
os-i ROUiJi r- n , ' . " 
14D PR I N'i • !-: xr 32607 ' -FLASH RO 
UTI ; o i - i - . " 
150 PR 1 i.'iT'T.r-I i OCATION - 3 2 6 2 1 
• I 

1 6 0 D A T A FI_:. L<R ,C 6 , B F , 1 , D , 3 9 , B E , 9 
D , 3 I > ; 8 F , 1 ,iJ < J 9 , 7 C . 8 , 1 , B 6 , B, 1 ,R1 , 
6 4 % 7 . t , 1 ' / , . : . I J £ , 4 , 0 . 1 0 , B E , 6 , 0 

,E6,AO 
170 LrVrri CI , A , 3 0 , 1 , 8C , 5 . F " . 
23,F- '3,7L,9D13D,A6 04 ,81 , 3 F , 2 3 , F , 
8 1 , 7 F , 2 1 , 4 , 0 , i r , 2 3 , 7 , 8 0 , 4 0 , A 7 , 8 
1 , V E 1 7 F , 8 0 , Zib , 40 . , 7 , 3 4 , 7 E , 7 F , 8 0 
180 NEW 
1 9 0 E N D 

Word processor 
Richard Dodd, 
Cat eft am, 
Si.'roy. 

T n .s F K O G P A M i-. as been iksh'.ned to provide 
BBC i.sors wi th a worr processor tha: w i l l 
perform the basic u.xt-prccjssing functions on 
a iY,;u!:l E wi th a pri i , . . • . n o discs. Th i s 
mc; ns that ihe k .:c h.:s to I: • ored in R AM 
d ir nil processing-which h.nils the amount o f 
•ext il iat s able ti> be stored. Vtoth this in 
mind tne .mv.-.iam has A, ,mde as short as 
pos'ibi: v;h:l.-' still j r jvulhi- ' many of the 
uat.ire> you would txpeci f rom a word 
processor. 
"Hiis v/rrrl processor t. designed to 

be i:sc, with an WJ-rohiM u p / im r but can be 
casi.v i .ti> run ou 4C-colunin 
printer . 

\VHI II you run t h e : UO J , I : ! I U you w i l l be 
presented wich a L i s t U ! ' 1 1 •'..«-. -nds and the 
two let ter CN.5<I for each. I'he commands 
are: 
Loud ' .o t ; Save,text; l-'iiiu i; Er.ter text; 

Justify text; Hep.; Centie onj Centre olT; 
Count wouls; l i x i i program. 
Anv of IRIOSE commands c:\>\ he entered at 

FLASH ROJT INE MUST 
LOADED k EXECUTED 

BEFORE TH IS 
DEMD. I S EXECUTED. 

30 REM * DEMONSTRATION * 
5 0 REM 
60 REM 
70 REM 1 

80 REM ! 
9 0 REM ! 
LUU REM 
i 1 0 PMODE 0 , 1 : P C L S 0 :EXEC 3 2 6 0 7 
120 CLS 
130 P R l N I - h L t t SH DEMONSTRATION. " : 
PR IN r STRING I- ( 20 , "*• 1 ) 
1 4 0 INPUT 'ENTER A SENTENCE " ; ARFC 

INPUT "ENTER POSITION ON SLK 
EEN " ;PO 
160 INPUT "ENTER FLASH RATE " ; FR 
170 I F r -«<0 OR FR>2GC THEN PRINT 
" F - ASH SIATE OUT OF RANGE.. " : GOT 

0 l i O 
1BO IF < < >.<>511 THEN PRT 
NT"SENTENCE TOO LONG FOR P0S1T ID 
N ON S C R E EN . . . " : GOTO 140 
390 PflKF 
2 0 0 CLS 4 
210 FOR I=PO TO PO-LEN ( A O -1 
220 PFINTPT,Minst(A-S, M - P O , 1 >, 
230 PCKE 1536+1,255 
2 4 0 NEXT I 
2 5 0 EXEC 3 7 6 0 0 
2 6 0 GOTO 2 6 0 
270 END 

any time during the program. I f ycu press the 
Tab key ihe prompt "Nex t Command. . . . l > 
w i l l appear at the bottom of the screen. You 
can then enter the two-letter code for the 
command you want. 
Load/Save: When this option is chosen you 

wi l l be asked for ihe name of the f i x you wish 
to load or save. Af:er loading text there wi l l bu 
a shcrt wait while the number of words in the 
document ere counted. 
Edit text: I f during entering text you nuke a 

mistake i his command enables you to go back 
and edit any page you wfish. When you choose 
this option you w i l l first be asked i f you wish 
to (I)o:5ert, {D)clctc, or (R)cplacc words. Next 
you wi l l be asked which page you wish to edit. 
You can then edit the page using a cursor 
" + " that is moved using the four a i rov 
keys. 
Centre on/off: This command enables you 

to centre a complete line of text by touching 
the Return key. Th is command is useful for 
centering titles etc. 
Help: I f you forget the two letter code for 

one o f tho 11 commands cn t i i i i .g this 
command or pressing the Escape key wi l l 
display a list of all the commands. 
Count words: After you have finished 

entering a document this command w i l l 
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recount the number of words. 

Justify: r I his command wi l l line up both the 
left and right margins of the lines in your 
document by sdding extra spaces. 

SOFTWARE FILE. 
The program, i f loaded wi th Page set to 

BOO, is able to stor * over 70 lines of text each 
o f 80 chaiactcis. When you retch this l imi t 
ihe program wi l l stop and tell you I hat the 

memory is now ful l up. You must then save 
the text or pr int i t and then restart the 
program. At '.his p a n t you can also edit the 
text but you cannot insert any extra words. 

:0 fun ••»«.«»••»••.»•••»«»•»« »x«*»»»»««« 20 HI H • MS 3 PWKESBOR BY RICitR,:i 1)11)1/ . 30 fO H 
4<> t-QOE SsFiClCi l it 
W/ H i u u w i a 60 PROCttiatzu 70 
BO EEF PftCCmit PRINT TAfl <•.••/, } 'Hnrc I'rxM-JJi P in " j 1WI I.7/ , 7ti "E>" I r»(3«,vi ; in rr.A-o IIOOO" I J i 1 ; "rcr hl/'i 

TAB(3J, 1311 "Ba: r.r.lol n ¦.> Ro«" ICC DIM Tex t F (*/0»: I III: I ••••••• TO 900DiME(T HO ON ESfiOR II i I4I<>--.'!/- .-.NO EFS<-213 FROl>rrcr I I.W 307G SO 
ISO CX-BO.CS- I • w<-(..i X-O.P-Ot-H-O. CA*-' * . vy.—».c>.-:>. .> • -•'OFF 130 ENDPttlC HO DEF aR0f3iflp 150 CLi>: 'RtNT • 'TAB <27) "Uu il P!qcMKr 1,'onvmd;' i enim • • i.»o 12m i "to. . r,.., 
170 IWINT ' "A3(20 " 5 l f « t 
100 FRINT'TA1 (20 "PR., .print Tuxt 

IC. . ..I lols-CO.. .Ccixtra a 
(3 . 

" 6V . . . M U r pr-aa I f i <?r» PRINT- tai i\v. ran. •• 
200 PRINT'(All 120 "ED.. .c-Jit T..xt W,.. . Ccunt 4u r ilk" 
201 PRINT' IA8<20."uU...Juut><^ l « f 210 PRINI "iftl iw • ITiici r»i.»o» i-oiio" 220 PRINT TAB <23.221 ¦'Any V.ryr lo Cont: nuo'i C*-£ET»: C Lil: F.NBPROC 
23© DEF CRClCvntar 2*50 PRINT TAB<0,J} S .11; " 1 2 3-
2S0 PRINT 7AB(0,VXI ¦ ImtftUl 
260 PRINT TABC0,YXt I >;!:tNl M îlCX.'•"> iA*-"": AX-OsOl 1 0 2110 270 AX-GETiIF YX>20 II>1 N i:i.S»SX"B:.«-l I PRINT TA0(0,4.f CA»I/X̶ llGOTO :tu 
21)0 IF LW2 FflOCtul I CLUE PRINT "ABIO.tl;" Pnqe -
•¦EXlTrtB(J5,i:;-Wnrdr. - -) <J7. ¦ TAB (65,11;" Lm»n - • »L2 
290 IF fti-9 anil 530 ELSE IF AX-127 PROGdel rt.p 300 IF Al-1.'. ANl< Ji-'DFF" PRDCrvlurn FJUSE :F Y/.-il W*JUe»-itf"r 3¦<> II Al>31 AND AX<127 <><1(1C* 
-VA> 3UT0 270 
330 ENDPROC 340 DEF FRactvxL 
330 -RtN- /.>tMK» 1 I.-.I | 
260 Ti«n ll.ZI-To»t*<U4)-»CHR* (AX> sPX-Py t! 370 IF Ai>3: AND AX<-1B AND ftSE(hlD*< l*vtS<I.Xl ,'JV.-i , 1 )X>32 ftNI) AGC'mO>MruKt»ILtI ,ft-S,ll ICAZ M4-UX»l :«I0 IF P:-C?. PSOCuarry yio -̂ urnac 100 DE" PR0Ct4rr> <10 120 EX«C:«lsttPI.FIsl X-CX-lsUN-lL MID* ITuxt*(LXI .1 '/. I >-* - Cfi EX'-O '.30 Tt-L* ILKII >-!•«!•'II» l J.-.I i lO:i .CT.-C11 l Tw.t • i ->.>-i I 

1-TKTc.t* I LX f ,EX-1 I <40 FRIN" TAHO,vy.i ; lmtsa 7.)-STRlMj* 1C/.-LHN IT.xkt I •)¦7cKt*ILS.HI <30 L7.»LA»IŜ 2-VXI 1 Jl-K-I WHO'.« <17.! > lEX-OjEND fiOC 
IfcO IFF S-Si-.-<70 IF PX'O tNoi'fcn 
190 I«T(«t-<!IM Ir<TSU7.! I <2) > 190 rum.«<LX>-:iTi.iM;*«FX, • -KTIAII ILXI+ST̂ IMB*II r..• "i 500 PRINI IAHO,V*V|TMfill V.IV.I *».A.PBrt'h.n» 

y.-r/.t i 
SIO IZ-OSENDFRD; 
i2<) III I fHOCceioU: II PV-KC EVIPROC PRINT TAE<PX.VXI : >»Ti*!Atl s«P*-P2-l»Tou»«<i *»«i I«CTOK-.»<L7> ,PV;> 
7S0 E%-AICIMID*(T»XT*<L.Y.> ,PX-1, 11 II IF «HII I 3 AND ASC(MD*<T*xtS<L%t lPZ-2,l>><>32 Aftl AfBIlHIDS < r«x t*<LX) ,py.-i, : > K >KV MX-VX-1 
360 INEPIIII: 570 W.r I HOCrotum 580 _i»xtlll.%i-TeHt*<L'.>»S-RlNCtir:X-l-r.,- •• I !l>r.-0i PSCC 

Li: V£-Yy.« 1 

090 LS-LX^ 1 : I NIM'*0t; 
640 DEF =RQCk«r 
610 PRINT 7A6<0 . <y . -H l i l l IR lNG*<CTt , ' ' ) I TAD O.YZ<2> ;S I 

R1NQ»(CX,"»">; All 1 0 , v x - 1 ) 1 lENDF^GC 
620 Dl f »ROC»r ln t 
630 VX-3 
6A0 PRINT TA IKO.O f : IF P I« - *F " ' CL5-. FOR F l - 0 111 I . X iW 

INT T i kW ( =X1 : tIEXT iCI.'JsGOTII 660 
650 PRINT TAIKO,̂ >;:rOR F5S̶ <fiSt̶ » 1«17 "O L'-iPIIINI I» l l 

« • . Y»>1 > ; 1(<xtt:F%> iVX-N7.^1iNEXTtPX-LENl i . x?JU r . l l MO I- X-Os ENOP'tCC 
670 D£»' 'ROCiavc 
6(10 •1X139, I .O 
MO l>»»UT T,-,B(10.231 ( "En t e r - i l u - j N a n o t 
700 1« N s n c * - " ' CL5-.COTQ 690 ELBE I37.-UIM N;MI M»»«» 
7JO r o t 'V.- o TO L i i i r i i n r c a / . . r w x r > i i / . . ir<t> i 
720 LLCS; £61: F X » 0 : Q } - 0 : W - f 111" 
730 DEF =R0Clo«tl 
740 Y7.-*tL7. - ; 
750 IRJFUT TABUO. iM I ;"r:nter FL IC Ua,i« l.-llT.UIn 
77n 14 
7 i io i n i ' i i i 
7VI) I . X - I . S»U ' 7 , - VX * l i IF VX^2I THEN S7.-BXH IYX-"! lino -NT 1 - E£F£FY. 
m o c i_ac; c~t.Ly.-LV. i . r v . ^ . . r « - u : w : i u . n < a ) i i D i c r n j c 
520 DEI PROC f r c r 
630 I I i l .M -Z :6 CF ERF-217 OR Efi f t»2tU 11 1 N I W M ' O K J 

U l A n i u ; e r r o r 1 iPR lMT-Fupoa l t l c< i . » i ^ " : f l l I N I " « n y Key T 
n C o n t i n u e L0ADIN5' 

<110 -.«-<:i; :« 550 ZLOSC I I \ 
GaO XS:PROCIo«d : l M&WQC 
670 DEF PRlll>.1»t 
Q80 V.-O l i t - v JHU-Oi IX^Ot J4»0« fc l -0 
390 I t A I I < I 0 . 7 X I l " F / l l > I n.¦ K..H» i H . r l . ^ « / l ¦ l m « 

r t / ( D > « l u t » • ; h r 
9&0 IF rUSTRI*Rr I10d" .»1»)*0 CL5sGCTQ £90 
910 II M J - - I " CR P 4 - * » " THEN ".F ! .? ) - /< ! l 'MDC«u;l 
920 CL3:PRINI TAIKO.VI 1 " E d l t l k q NcUu. . . " : l « 
s i /4 iMPir rr . i /1 / . .-.'-j) r u B j t a i i - i . . . . « ¦ i s i i r r 

y./57. CH: I V.-o CLSiSCTO ^ 0 
5A0 BX-<ry . - l l " 1 7 l H 2 - 0 i I X - * t YK*A: t FX4 , 1 
950 :i r . ; < > B PRll fT TAB (0 , 2 l I : : : iH lN i ;sOTK, ' * " > sVZ -2 . : 

• MINT AB ( 0 , 4 l t i FCR JX»3X II I K W.: I«1NT TAB<0,J1-OX « 
I: tffut*<.i%: • HFtT.r.rrrn •/)/•. 

?60 PRIN" 7AECO,<Ji : i : r . - 1 «17 TO LXr YX-Y!4»l iP 
RIST TABlO.VX 1) ; I m t t ( J X ) I UEXTiPXi^LEN (Tux t J I LX I 

?70 AX-GE I 
?ao : r WJO m<> " 3 » PRODju»t :6Qra 1030 ELSE IF AX-'/ will 1030 
VI(I : a',>135 AND AX<140 PROCcurv 

1 ni l) .F AX >31 AND ft7X127 PfcCCchAnge 
i n o :F HS<BC. AND HX>-I PRINT TAB ' .H/., IX> • ••• i y.-o nô o 970 
1j:r.0 F T » x t * l k z * l ) < > m ANC KX-l>l_X L Z ' i X H 
I >10 ENDPRCC 
1J50 IEF PROCcur<tr 
1 DfcO CU» -H ID* lTHx t *U i y . ' l X -<> ,H'a«-1, 111 PRINT I Al l (NX, IS I ¦CJ» 
1D70 IF CU» - " " PRIWI n i K I C . l X l i - - I I F « - l > l 

l ^ D :F AV-136 AN» IIX I > -1 MX-W.- l 
I >90 :F AJ-137 ANIJ I IX -KCX HX-K7.*1 uco I F Ai-:3Q IXHCYX tx-ix-i uio :F AV-ISV ;x-i>3 :x*-i>.-i 1120 cncrror. 
1130 O f f FHOCcnang: 
11*0 IF f l - - R " OR 1 » - " r " PRDC r « r l » r * 
IISO IF M<̶D" Cfl 1*«"J"PRllCiH>t 
1160 IF H « - - I " OR 1» " . •PROC>n»i-r f uro ENcrroc 
llOO I€F FRD5r.>pl 
1190 IF H i M > a i N J i i a r 
1200 IF h I D SC l - x t S < GX + t Z - 4 ) , H X * l . l > - " £NCI>ROC 
1210 fflrIH'1 IAU lMX, (X) ¦CHR*>AX> i tF i ' / . -A- .7. l «K t * ' 5X+3Z 
* -LCriM llr.l,JII«.|l|-<. ,MX)'CMP*<AXJ»nl /» I ICIl " J / . - l / . 
• ,11X12,I ' l l EL3E I - I X - 4 0 L X T«x t • <3X" U - D - L E F U (Tux 

t t J UX i 17. 41 ,HX>»CHRMAX̶Hit* lT»Kt« t3X«- I<-^> ,HX»: ,CXI 
1V.M) IIX«IIIHiPK«PX.»-ltEllDPR{<: 

IEF FSCCd-1 IMD ir LCM<T«» V HCff.-IS * > ><-O D<Dr IOC 
1ZW> IF I 7 - 4 - LC T«?.L*( l iXi 1 7 - 4 I ^ . E F 7 K T c i t » ! B X + I 7 - 4 ; ,11 

X! • mW I T B r . t « ( 0 t ' - I X - 4 J ,IIX»2,PX1 ELSE IF lX-4< >i.X I n x t l 
(G ; - I 7 . - 4> -L£FT» IT i . z ' » (G" - [X -1> .KCMKIQs < »<ti (I'.XI I X - 4 I 

,HX<-2,LEN:i*xtS<SX+iy.-4l • ) 1260 PRIM rf,B(0,IZljr»xtKGX-XX-'.l j" • 1270 fNWBtlC 1200 IX I I'ROClnovrt 
12'VU (I X-4 _7. Tux'.*<(iX«IX i̶:-LEFT*(I»xt*<crc«lX-4 .H x>ii:n<( (A.I -MlD*(7i,xt*(«X*(X-4: «H7.»I ,LEW< l3X*It-« ))) I F IX-4<M.X fo*t*<BX-*-:Z-4)"LEI l*<re*t*«BX<-:y.-4> , IIXI •CHP.*<A»oMIDf<Ti!Kt»<eX->:X-4),ll7.M ,LE"l7a<t» (0X» IK- 411) 
1300 HX-HXrl sPRINT lAB IO.IX) ;LEI l»ITcut* <GX*IX-4) ,CXl : iTIumuu !3lO EEF PRQCJUSC 1320 
I320 REPFAL 1340 aX-tCNIlCNt*(KZI I 11 sNiri'EATiG7"BX-t sUNI II. Tc <l«i ,<y>, 11 •;>-" • 1350 !l f.X-LX (IX<-«X) ENDPFCC ELEE II ll'.v-gv GUTO 1420 
1360 7lMt«(KXI-l.r-:T*<r«Xt«<KX),0Xl I370 HX>Et>WB'EATiHX>HX-l UNI II. MID» (Tjxt*(KX> .IIX, l>" 
1380 IX-IXIR«X-NRD*(T«XI*:>:X> ,HX»I,LEN(TOX-.J IK-.I I > •.7cxt» IKXI-LEFT* (TurXt'.>:•/. ,l«X-l) 
!390 fiEI-l Al sS»"HIJ*(T.x«.f-'.KX4ll ,3X, l > t 3X«(."< l ! IIMTU S »•:>•• • 
,M>0 ([<•/.. (KX- l I :OV.-l f-'4 1 l » i T H U 4 ¦ >1 *• 

I :«£(•! ATI S*"M:D«(T»xt» :>."X+; } ,GX, L>s0x-«;X IS UNTIL S»<>" 

4IO Tn«t«(KX»iJ-urj'T*(Tot»<KX'«l>,(!Xli IF lEN<̃ axl«<K x 1 >: • ENDfSOC avn : fl.'.n IJV1IL Fft.SE 
44U DEF PROCkd̂LH •ihi) ,IU1 • • : I R HX-40 qatO 15-00 4/.n lX"»0t REFEATs IX̶ IZ*11 UNTIL ftlW ( !«•> t* <FX) , IX. I )<> 
1470 FOR y/.-iC TO LCH. I«t*<l ») I I- HII« 17uxt« IFXI ,3X ,!>-• ' <!N3 11IJHTiiXt«'IX>,JX-I,JI<>" " AND HXX T»V . JW3l»>" -tHC-»<X-IsNIXI ELSE 3U»')U»-»H3D*'Twxl*<ITO , 0>.,l)iNEXT 
1-180 lVxtHI Xi-.IUH IF HXK * sSOTO «4 /<. 1490 r»«tm x'-ytciMSK i;?-r> .* • i »T«xt«<i y> I Still I NÎMIJU IM'.n C€F 'ROCchOitu 
1320 <FX«,0 • 1330 IN=UT TA3C0.23)'Nr.xt Ccoiond. . . • ¦Ctl*llCh» -̂£FT* (Chi.J) 1340 IF Ci*-"LO' II RCCpiinLsPiOCxntrr 
1550 IF C- . I--W C 

• F.CCwti twr 
LsVDU 3,0s W*- B" 

Cl-i- •Io" P̂OC 1 cjd: PROCcount:<J Sis I-
cr«- 'ta" P̂ DC»av«sCl.a:l Hlli:prtot.iP 
Lr»*«' •or- K«""i"i vi.:I -i.VsI'lOCprtn 
ci *<»• Cl»«' 

'•ri" f: Ssl Hlirprint iPROContc p .tn:rds r s(l r,: FliorprlntiP 
Cl »-' r a».nn p: KUuprir.ti r 
CI-»-"c( -Cli*»"cn-Cl*-"m-ci.»-••...• 

.1 t-"(JFF " i sCOCcnle-. I f IIN" s IHOCotor I'XmcounC i-imi;juntx<rnoc>» 

ISBIJ II Ol*̃ "ED" Rtl>.-ibor 

16lO IF Ol*̃ 'CO" 1620 IF C1*-'HD -:r C.4--JO" 
16*10 IF C.14 "t- Cf r.h«-"K"TIII N CNH 163-D PRINT 7A6<10,23I jKIIMNUS(70, ' ") I 1660 GtlTD IS.1U 1670 
lAAO nFP HMiir ..II 1690 1/(10 PRINI T¦1B(29 ,51 I 'Tliu Hwnory n ric* iull"(7AB(23, /); "Plenuo Dun) Tu Gr Pr iri-.̂ r I All 129,<?) 1 • fnd S'.J re Proorain AIJCCI" 
17IN " .TO I 1 M 

1720 DEF PROCccunt 1730 -J7.-0 1740 rai ix-o io ix 
1750 F«l BX-I TO CXl AX*ASC<MIIJ«<r.ft*IFXI ,CX,llll II A y.v'.l FND At<:40 ANn ftCj-MinnT.,-ti>-> ,<:•/• I , 1V>/VT3 r.uo «JC(MIM ITeilt»CFXl.SX-l,SII< >A-. NX-MX< 1 1760 St XT-NEX-1 PR INT TAB<35,11 :̃ Wcrd» - "jUX 1770 FX-0: GX*9l ENCPROC :70i> i:i:i PF.cc uot; >790 =CR FX'O 70 LX̶ 1 
:I¦1>:> II n:w (-CMt*(FX>,CX,l>»- " liOTIl lO-KI 1010 -a-Ci-(LENIT0Kt*lFXI l)sPHUi:w«rr IB20 =ROCsDacc 1B30 vEXT. FX-a s llZ-Ds (K1PRCC 

Instring 
Ralf Bergs. 
Gurnmersbach-Windhagen, 
Germany. 

THE ROUTINE :s called by the USR-function. 
The brackets of the USR-funaion hold the 
string expression you are searching for. The 
string expression which shall be examined 
must be added w i th an sign. Fo i 
example: 

P = U S R ( " B O A R D " ) & " K E Y B O A R D " 

results in P = 4. I f the string which was 
searched for is not found, P is equal to 0 
When started the key-click program asks for 

the address at which the mach.ne-code shall 
begin. The program then protects the 
rmchine code f rom being overwritten by 
Basic You Mar: the program w i th SYS ADR 
where ADR is the location at which the 
machine-code begi.is. 
Whenever you press Run/Stop and Restore 

together, the machine is reset and the key 
click program is switched off. To restart it use 
SYS ADR. 

Inst ring. 

9 REM CC> 1384 BV R. BERGS, GERMANY 
18 flaPEEK<55):fl=fl-81: IF fK<d THEN fl=fl'25(5:POKE 56-PEEK(56)-l 
11 POKE 55. fl :^LR:REM PROTPm M/'C FROM BftSIC 
12 fl=PEEK<55 ) ••PEEKC56 )#256 
13 FOR [=3 TO 80"READ B POKE R-»I#B-'NEXT 
14 POKE 0,7e:=OKE 1 /PEEKC55):POKE 2/PEEKC56) :REM INSTALL JSR-JLT1P 
15 CUD 
lb REM FULLV-.OCfiTIBLE Mr^-PROCRfifl 
17 DflTfl 32.163> 214,133,183>134,18?,132,188.32.12;,0,201,33,240,3,76,3,267,32 
18 DflTfl 115,0,32, 158,205/32,130,215, 240,48. 200,132,100. 164,183.5-4R. 41 . 1*3.34,208 
VJ JJH IH 2,138,35, 198,34. 198/100,165,100,197,183/176.4,160, 0,240, 21, 230, :4,208 
28 DflTfl 2,230,35,232,164,182,126,177,187/209/34,208.223,136,16,247,133-168,76,16 
2 . 2 1 1 

Key click. 

13 ISPUT'TSTFRT LOCATION OF M/Ci'SAN 
11 F3R 1=PH TO F.N+45 :READ D POKE I,D:NE!<T 
12 I?Q=flN+13:HI=INT<IRQ/256/:L0=IRQ-HI*256 
13 POKE AN*-2,L0:P0KE flN+7,HI 
14 HI=INTCAN/25€):LO=flN-H1*256 
15 PRIhrr".-BEEP SV£"AH 
16 PDKE 55,LC:POKE 51,L0:P0KE 56/HI;POKE 52,HI:NEW 
17 D=VTfl 150/ 169,221/1*1,20/3/ 169/27/141 • 21,3,38 
18 D^Tfl 96, 169/6/141,14,144,14:,12,144,165-203, 197 
19 D^TA .150/ 133/ i3e/2 '0/14/201. b<a. la , 159/200/141 
20 D^Tfl 12,144/169/15/141,14,144,76,191•234 
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JUNE'S COMPETITION offered two prizes, as 
the first prize ail Amstrad CPC464 which 
comes with a colour monitor, and as the 
second the same machine wi:h z. monochrome 
monitor. Al l you had to do to enter was place 
eight features of computer games in order of 
preference. For a tie-breaker we also asked 
you to think o f an original title for a computer 
gfcmc. 
To pick what was to be the winning order 

we assembled a par.el of hardened games 
players. Between them they brought years of 
arcade experience to bear or. the problem. In 
effect their task was to define the ingiedients 
of a best-selling gsme. 
As it turned our it proved almost impossible 

to re?.ch an agreement. For example, everyone 
on the panel agreed that high-resolution 
graphics deserved a place near cr at the top of 
the hst, but what about realism? Surely 
realism in a game and high-res graphics 
amount :o tne same thing? On the other hand 
several of the most successful games have a 
cartoon style which is far from realistic ̶ and 
so the argument continued. 
One judge wanted to give easy loading 

priority on the grounds that without it a game 
is unplayable. But most games loud without 
any trouble; this would stern to be more a pre-
condition for playing games rather than i 
favourite feature. 
Our final decision was a compromise. You 

probably wi l l r.ot agree with it exactly but it 
broacly reflects the preference of our pane', 
ar.d, indeed, of most of ihe entries: 1. High-
resolution graphics. 2. Sound effeets. 3. 
Different screens. 4. Quick reactions. 5. 

RESULTS 
Realism. 6. Problem solving. 7. Easy loading. 
8. User definable controls. 
Two contestants cams up with the same list 

as our judges. We awarded the first prize to 
Michael Rurdass, 6 Town Hi l l , Broughton, 
Near Brigg, Souih Humbeiside. His title, Fea 
Pod Pete, was thought to be more appealing 
than AKA ̶ Death, which was suggested by 
the second prizewinner. C t r l Chippendale, 93 
Common Read, Huthwaitc, Sutton-ir.-Ash, 
Nottingham. 
A look at rhe rest of the entries - almost 

2,000 o f them ̶ turned up some highly 
entertaining titles. Anagram makers went to 
town on the name Amstrad and sent in, by the 
dozen, Mad Star or Mf.d Rats. More original 
were C Robinson's surreal Underpants in 
Space, D Walker's Lopical Piekei Panic ̶ a 
sequel to Manic Miner ̶ and R Avery's 

mystifying Catbird Ten Twenty. 
From A Karhumaki in Finland came The 

Rise o f the Patriotic People of Finland against 
the Mil i tary Power of Imperialism and for the 
Sprouting Independence i f their Nation; 
while from Spain F Diaz suggested Crazy 
Bullfight. C Of.kes almost matched the 
Finnish entry in length with Revenge cf the yu 
Foot High, Pan Dimensional, Laser Spitting, 
Kamikaze, Combat Hamsters. 

There were many others deserving of a 
mention. Here's a small selection from them: 
Jet Lag Willy, Tebbit Attack, Stomplicato;, 
Boku Boku the Exterminator, Lost in Teseo's, 
Armadillo Nights, Cambridge d i v e inrl the 
Temple of Delays, Tutencarman, Attack o:i 
Ams:radam, Bunfigh: at Theo Kay's Corra., 
Half a Worn-out Toothbrush Bristle, 
Invasion of the Kil ler Odour Eaters. 

SLOGGER SOFTWARE 
MACHINE CODE GAMES FOR BBC 'B', ELECTRON, SPECTRUM 16/48K 

A MAZE IN SPACE DOGFIGHT 
Use Joys t icks or Key -
boards to navigate y o u ' 
S ta rsh ip t o the p lanet 
sur face and -.hen i n t o 
t he r raze be l ow . Hav ina 
been t o l d i n w h ch 
Sf ic t icn n f the r raze 
y o u r ta rce t is h idden , 
y o u r ob jec t i ve is t o 
6eek out and destroy it 
t c c omp l e t e a r r i ss ion . 
Beware c f the numerous 
a l ien defence systems. T w o leve iso t cJitt i c u l t y l Ho r i z on t a l 
a n d d iagona l sc ro l l i ng ! 
H o w many missions can y o u comp le te? 

St i l l u n d o ub l e c l y the 
most e xs i t i ng 
2 -p laye r game avai lab le. 
Thp ->hjficti.fP i? to fire 
s j f f i e i e n t shots i n t o 
y o u r enemy a i r c ra f t to 
fo rce i t t o exp lode . 
Eight levels o f d i f f c u l t y . 
Sun, mov i ng c l oud , 
l i gh t l ing , g r o u nd al l 
p r ov de real c omba t 
env i r onmen t . 
Can y o u beat y o u r 
f r iends? 

Available now Cassette Disc Ava lable now Cassette Disc 

BBC 'B' £9.95 £11.95 BBC 'B' £9.95 £11.95 

Special O'fer 
E lect ron £7.95 n/a 

Special O'fer 
Spectrum £5.50 n /a 

Doqfiqht and A Maze In Soace together 
Cassette-£14.95 D isc -£16 .95 

P ease state 40 or 80 
TracK if disc 

Al l prices include 
V A T and postcge 

SLOGGER SOFTWARE 
2 ' 5 BEACON ROAD 
CHATHAM ,KENT 
Tel: (0634) 811534 
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Big, Bold and Beautiful 

34 SCREENS 
3D Graphic* aixi Cartoon Animation 

... Most Innavatrve Software, 1983 
Software Sbou *M£t\ (IbiCdgd, /.''i l 

Computer Gamr of the Month 
The Wkte Kid, Dealerscope Magazine, 
USA 
Science Fic.ion/Hantasv Came of the 
Year. 198-i 
FJvtmnir Game* Vttgnyin*. f>$4 

36 SCREENS 
31) FI.IP AND FLOP, jcin Flip the 
Kangaroo and Mitch t he Mmker in 
their cscape f rom the zoo of tlx- future 
to join their friends hack at the circus. 
Great animations. 36 levels of play, 13 
different g a m e , sere ITS fol ly 
orchestrated music, I or 2 player op t ion 
and more and more Guaranteed to 
make you Flip! 

Stale .soft ir. association with 'First Star' N.York, USA 

STATE SOFT LIMITED, 
BUSINESS AND TECHNOLOGY CENTRE, 
BESSEMER DRIVE, 
STEVENAGE, HERTS. TEL: 0438 316561 

IDACTCSS -

• J^ririi- tu.'v *H->t f , AilVii 
Acrrti.-!»THLH. A-».FTL M C MyAlCtSSVs it 

Statesoft 



ADVANCED PHOT T^ INERI 

For the skilful an advanced Pilot Trainer. 
Written by a flight simulator instructor 
and pilot. Panoramic Pilot's eye view. 
COMMODORE 6 4 £7 . 95 
VIC 2 0 £7 . 95 
AMSTRAD •••MSX £6 . 9 5 

THE COURAGEOUS 

HOUSi OF USHER 
Dare you entep the House o: Usher, 
tiehind-each l icked a O B r u P t w SW f P ' 
room mansion p different style of axade 
action a w a i t s yfcu. 
COMMODORE 64 \ £6.95 
AMSTRAD I \ £6.95 

For the courageous realise your dreams 
of being kincJof the opan skies. Fly your 
aircraft i j p L unrelenting doc fights 
w i th enemy .Jighte'S. Prove how wel l 
you can harofte your craft. Five stages 

TRADE ENQUIRIES: AN IROG SOFTWARE LTD. 2 9 WEST HILL DARTFORD KENT ( 0 3 2 2 ) 9 2 5 1 3 / 8 
MAIL ORDER: 8 HIGH STREET hORLEY SURREY 24 HCUR CREDIT CA3D SALES HORLEY (02934) 6083 
p&YMENT BY CHEQUE P.O. ACCESS/VISA 50p POSTAGE & PACKAGING 



(SUPER-FAST LOADING TIME) 

B&.C. MICRO I V I E M O T E C H 

(ELECTRON ^ ^ 
• y i and BBC MICRO " ••••ini ibi ii v e r s ; o n $ £7.95} 

Race along the conveyor belt leaping the 
packages, and shin up the ladders to the 
shopfloor. Pitchfork the Gremlins of f the __ 
walkways, use the poison pouch to trap the 
Giant Rat and retrieve the oilcan to keep 

Hie generator topped up. M 
m 

COMMODORE 64 VERSION 

Mr I THINK 
r YOU'LL FIND N! 
SWOOP, GHOULS AND 
CYBER TRON MISSION 

WINNERS 
i ~ I K AS WELL! A 

M I 3 R O POWEF LTD. , 
N O R T HWOOD HOUSE. INOFTH STREET. 

LEEDS LS7 2 A A T E L (0532) 4 5 8 8 0 0 
S:l£C*IVG 3RAf\CHE$ OFBOO'S. OOP 

MENZlES. W H SMITH. '.VOOIWOFTHSAND ALL 
FIOONRIFAIFRK 

AUTHORS ! W E PAY 2 0% ROYALT IES ' 



The Key To Success! 

THE VIAIN FEATURES OF THE KEYBOARD ARE: 
• No modif icat ions to Spectrum necessary as it connects via rear port. 
• Full- length space bar. 
• Built- in 'Eoho' amplif ier and tape interface. 
• RESET keys remove the need to disconnect power supply lead. 
• Single key 'DELETE7. 
• Single key 'Extended Mode' selection [ie one key replaces the CAPS SHIFT and SYMBOL SHIFT 

function). 
• Fully compatibe with Interface 1 and most peripherals. 

r 

ELECTRONICS nanun 
Stonechip Electronics, Unit 9, The Brook Industrial Estate, 
Deadbrook Lane, Aldershot, Hants. Telephone: I0252) 333361 

To: Stonechip Electronics, Unit 9, The Brook Indusirial Estate, 
DeadbrooK Lane. Aldershot, Hants. Telephone: (0252) 333361 
Please forward me the following predicts 

AB prlcesare Inclusive oi VAT, Post I Packlrg for UJC.dellvertei 
(overseas add 1SV.> 

Extender unit available to use w i t h Interface 
2 and Ke r rps ton Joyst ick Interface. £2.50. £ 5 9 - 9 5 

Name 

Address ... 

DEA.EF ENQUIRIES WELCOME 
Doljvery approx i r ra te y 28 d3ye 

Plro$» debit my ACCBM 

Ctrd 
Numb*' 

I enc'Ote Cheqos/'PO (or C 

Now, with the new Stonechip Spectrum Keyboard, the user has no worry of damaging the Spectrum 
itself as improved designing enables il tc tit the case perfectly. 
Assembling the case is simple as it consists of two halves, the top half containing the keybocrd, with 
a small printed circuit board, attached by ribbon cable, plugging into the rear of the Spectrum. Ihe 
lower half fits precisely around the Spectrum, thus preventing any risk of camaging through 
movement. 
Your Sinclair guarantee need not be invalidated since the Spectrum does not require removal from 
its case. 



F- i5 Strike Eagie p " " " " 
features superb 3-D ¦ l 
graphics, F-15 f j • 
manoeuvreability, 
computer assisted targeting ^pi&ditf^ a modern 

Heads Up Display, airborne radar, air to air 
missiles, surface, tc air missile defence, ground 
target bombing, full aerobatics, and multiple 
ccmbat scenarios. j m M 

l> ISK/CAS8ETTC X 3 
Save London during ^ p f v / \ 
the? Blitz :n your Royol ^ ^ • • a f a ^ 
Sm fm Spitfire fgbter! j f r r 

out -bpie cockpit 3-D graphics^ Sp ^ r o /\c«» 
provides 14 different combat scenarios and 
fast paccd action. For 1-4 players. 

simulator that is 'Ail 
the flying cnallenge you «̃ an handle!' Includes 
oulstanding 3D graphics, full cockpit instrument-
ation, duai VORs. ILS. 21 different airports, landing, 
scoring, and real life challenges frcm wealncr, 
instrument and mechanical emergencies. 

DISK 

Defend Europe in a heart pounding 
accelerated real-rime war situation! 
(Jse your fu.1 continent scrolling 
battle map to destroy, manoeuvre 
and command the battle unit, 
including hitantry. armour, 
helicopters, air forcos, and tactical 
nuclear weapons tostopthc*»ver 
advancing Warsaw Pact battle 
units. 
C A S S E T T E 

D I S K / C A S S E T T E 

DISK 



MAKE SURE YOUR 
HOME COMPUTER 

WORKS... FOR 
YEARS AND YEARS 

Guarantee years of sen/ice from your home computer. 
Protect your investment by joining the MICRO REPAIR CLUB. 

Atte' your warrant/ has run cut can you afford ihe manufacturers' 
repair charges which can be as high as £60 minimum? 

THE MICRO REPAIR CLUB is a orand new organisation offering a 
unique scheme which guarantees that shoud your :ompu:er break 

down, it will he repaired at absolutely no cost. 
THE MICRO REPAIR CL JB has boon formed :o save you monoy 
and ensure that your computer is in tip-top wooing condition for 

years to come. 
A one-year membership that guarantees all repairs to your 
micro costs only £24.95, with an annual renewal of £14.95. 
A two-year membership costs £35.95, three years £46.55. 

For incredible value for money a tour-year membership costs 
only £57.95. 

All prices are inclusive of VAT 
THE V1ICRO REPAIR CLUB is backed by one of the worlds largest 
insirance groips and the ac:ual repair wor< wil be carried ott by 

ComputRra d Servces. a divisior of Thorn EMI Information 
Techno togv Ltd. 

There can be no greater protection. So if you own E Sinclair, BBC. 
Acorn, Dragon, Commodore or any other home computer joir the 
Club by ringing the HOTLINE or 01 -943 7777 or dip the coupon 

bebw and send il to: 
Micro Repai 'Cl jb Limited Swan Court, viansel Road, Winbledon, 

London SYV19 4AA. 

to THE mwggmimm 

M I C R O 
R E P A I R 

CLUB 

/ears and Icok f " I would like to jsin the MICRO REPAIR CLUB for 
¦ forward to -eceiving my full membership pack. 

¦ I f>nnlrsoachisquefor£24 95 O Ono year'smenborship* 
£35.95 D Two years £46.94 D Three years £57.95 D Four /ears 

I Made payable to Micro Repair Club Limitec 'Please tick relevant hex 

j Please debit my Visa/Access card No: 

N?.me 

I Address 

I own a home computer and t is in workirg order. 

" C o m mo do re -64 
"Dragon 32/64 

* Acorn Electron 
*BBC Model'B 
' T a n d y c/c (32K) ' A t a r i 4 0 0 / 6 0 0 / 8 0 0 (48K) 

747 Flight Simulator 
from DACC — The Simulation specialists 

• • • • CS MSB 

• • • 1 
• J t a i 

i • • • I 
I»»aa] 

1 
Actus! scan p e d o g r a p h IBcC vt.-sion! 

Unr i va l l ed e n d u nbea t a b l e fo r a c c u r a c y a n d rea l i sm t h e 
D ACC 7 4 7 F l i gh t S imu l a t o r i3 t i e m o s t s u c c c s s f u l o f its Kind 
on h ome c omp u t e r s . The o n l y s i r r u l a t o r w h i c h s h o w s al l t h e 
e s sen t i a l f l i g h t and eng i ne i n s t r j m e n t a t i o n o ' t he J u m b o J n t , 
a t t h o y rea l ly a -e ̶ real riiolc o n d w i t h a p r c c i s c 3D v i ew o f 
t he runvoay . T h e c o n t r o l a n d r e s pon s e of t i e 7 4 7 are f a i t h f j l l y 
r e p r o d u c ed u s i n g g e n u i n e a e r o - d y n am i c s f o r m u a e . S t a r t 
o p t i o n s i n c l ude t a k e - a f f , - a n d o r n l and ing app r oach , D a e c o n g c r 
and f ue l l oad s e l e c t i o r , e t c . Y ou c o n t r o l t he t h r o t t e s , 
e l e va t o r s , a i l e rons , f l aps , spo i l e rs , l ancd i ng gear , b rakes , 
r eve r se t h r u s t , e t c . J o y s t i c k s - ^p t nna l o n all h . i t D r a gon 
and T a nd y ve r s i ons . 

Cassette £9.95 (inc. VAT and P&P) 
Spec ia l O f f i c e r o n J o y s t i c k s 

No rma l l y £ 1 7 . 9 5 per pa i r . Y o u r s for o n l y £ 1 2 . 9 5 i f c r d e r ed 
w t l i 7 4 7 S imu l a t o r {A t n r & CBV1-64 t y p e s £ 1 4 . 9 5 ) . 

P lease s t c t e t y p e of c o m p j t e r or; al l o rde rs . 
WE D z S P A TCH W I T H I N 4 8 HOURS 

Older direct frcm: 
DACC Ltd. {Dept YC2) 

23, Waverley Road, Hindley, Nr. Wigan, 
Lanes. WN2 3BN. 

1 ' J-'"-: 

COLOUR GENIE 32K 

Defeat the Klingor Invasion fleet. Includes 5 skill 
levels. Hi-res graphics. Qjadrant display. 8 x 8 galaxy 
phasors. photon torpedos. Long range scans and 
much more. Full instructions included. 
Only £6.50 incl. p & p 
Sen l cehque or P.O. or lelephore w th Accoss / V<sa for imrnedia'.e despatch. 

Apex Software 
Hastings Road. St. Leonards-on-Sea, East Sussex 
TN38 8EA, Tel Hastings (0424) 53283 
Trade Enquiries Welcome 
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Ill swap four of my tapes 
for your Activision!9 

"Noway!" 

You know the feeling. A coupe of plays and 
the best you can hope fo ' from so much of the 
software around, is swapping it forsomethirg better. 

Well, the something better has arrived. 
Activision. 

One thing you can be sure of. Buy any 
Activision software and you'll find you're walking slap, 
bang nto a totally new experience. One that lasts. 

See the first titles in your jsual software 
store now. 

BEAMRIDER • DECATHLON • H.E.R.O • PITFALL • PITFALL 
RIVER RAID • TOY BIZARRE • ZENJI 

Your computer was made for us. 



November 30 to December 2. 
Sponsored by 

YOUR COMPUTER ̶ 
Britain's leading home 
computer magazine. 

I'd like to know mo re about taking a stand a t C 5 S B 
YOUR COMPUTER CHRISTMAS FAIR. Q p ^ ' ^ l ' J i M 5 ! 
Please send me full detai.s. C l i r g f i W S f V i r 
Name 

Combany 
r Address 

Pos/twi. 

j" Telephone 

Ssndto: 
F The Adver t isement Manager, Your Compute r Christmas Fair, 
1 Quadrant House, The Quadrant, Sutton, Surrey SM2 5AS 
• Tel : 01461 3127 y c 

Tbis year, pre-Chrisimas sales of home computers arc 
expected to exceed £340 million. And that's without software 
and add-ons. Which is why a stand at &.e Your Computer 
CHRISTMAS FAIR makes more sense than ever before. 

You'll get thousands of customer on a spending spree. 
And this y en r, the Your Computer CHRISTA/AS FAIR wih be 

bigger, belter and earlier than ever before. So you 
will get an even larger slice cf a booming market 

You'll get the benefit of a mammoth 
promotion in top-selling computer magazines, 
no done I press and on radio. 

You'li get a'l the comfort and convenience of 
the fabulous new Olympia 2 exhibition centre, 
right in the heart of London — Britain's biggest computer 
market 

Yet getting your share of tnis enormous market will cost less 
than you think. 

To find cut full details, just fill in and post the coupon today. 

four ComputerGkristmsFair 



I enclose my cheque/money order for 2 

P l e a r i e i i t n y Access Card Ĵo. Expiry Dale 

Signature 

Ncrne 

Address 

PostcDde 

£ 

£ i p/p .80 

Total 

£ 

All prices hclnce WT where applicable. 
Please add BOp foi ixsl ami pat*, 
trade enquiries welcome. 

Melbourne Ho jse Adventure Games 
G Please acid rn: your tree cstdogue. 
Plegse sendrte 
G Spectrum Sherlock Holmes £14.% 
G SpcctrumMugv/ SG.9!j 
L Spectrum Classic A-venture . . .£6 .95 
G Spectrum The Hobbt £14.95 

_ Gomrrodore 64 Zim Sala Birn £9.95 
I" Comrrtxfore 64 Classic Ad/entire r.fiflS 
_ Commodore 64 The fabbil {1-1.95 
G EBC/Electnn Classic Adventure £6.95 
G BBC Model B The Hotbit 114.95 
All Melbourne Hsjse cassette softA-are is uncinditonally 
juaranteej against malf jnctbri. 

Orders to: 
3:1 Milton Tradinz Estate. 
A j ingcon. Oxon 0X144TD 
Correspondence: 
Velbourne Hous* Publishes. 
Church Yard, rring, Ifentorshire IIP?} 5LL 
Access orders can be telephoned through 
oi our 24-hour snsabne 0235' S3 5006 

SHERLOCK HOLMES Be the 
world's greatest sleuth ̶ in the 
most advanced and challenging 
adventure game ever. 
For the f irst t i n e ever, an 
adventure game ir which you 
can argue w i th intell igent 
characters. 
S t t d y l he clues, quest on the 
suspects, mate ths dedudons 
̶ and match your wits against 
the most dastardly cr iminals in 
history. 

MJGSK gives a totally new 
d rec t on for thri l l s e e k e r s -
comic animation ntocf . 
s t j n n n g graphics and a ful l 
arcade game! Mugsy is your one 
a i d only charceto becone t re 
greatest gang leader with 
definite i l l-repute 
'Da best graphics.' 
POIULAR COMPUIIHJ WEEKLY 

Mugsy is also def i i i te iy different. 
The graphics are terrific.' 
COHPUUR CWICE 

CJ\SSIC ADVENTURE This is the 
program that started it all. Now 
you can discover the excitement 
ol Classic Ad/enlure on your 
Spectrum 48K. If you are 
masterful enough, you toD co j l d 
becorie a Master Adventurer. 
The classic brainteaser.' 
MI3KU JU'/tMUREf 

' I t 's excellent but be warned: i t 's 
also very addictive." 
HCMF 0)MFtJlNG U"EEKtY 

THE HOEBIT Visit J.R.K. lolkien's 
Midcle Earth in :he nost 
amazing adventure /et devised. 
'A game by which Mu r e games 
wil l be judged." 
F£RSO.ML OMFtinNG 'ODA'J 

'Supsr io ' to any other acventure 
gams." vjuROOMKita 
'Pure Excellence.' GAMES UMPUTING 

'Mu ieu la i i Exper ience l iana 
prog'am.' POP.LAF COMJUTIN3 WEIKLY 

VC'?B 



IF YOU OWN A 

THEN YOU MUST BE WAITING FOR 

EXPANSION 
THIS EXPANSION CARTRIDGE GIVES THE 600XL THE SAME MEMORY CONFIGURATION AS THE 800XL 

MBXTOM 

AL I O W D A Y S . 
F OR D E L I V E R Y 
1 Y E A R W A R R A N T Y 
I N C L U D E D 

E 3 
I W I S H T C P A Y B Y V I S A 
P L E A S E C H A N G E M Y A C C O U N T NO 

I ENCLOSE CHEOUE/P.O. TO THE VALUE OF £79 . 90 

EXP. DATE 

3IGNATJRE. 

NAME. 

A D D R E S S 

TOST CODE, 

PLUS 80 LTD 
FREEPOST 
HARROW 
MIDDX HA2 OBR 

TELEPHONE ORDERS: 01 -423 6393 /6424 
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> / S P E C T R U M . 

^ « j 

THE ULTIMATE IN BATTLE ACTION..] 

m i l - IIl̂ AI) 
A ^ c o m m c x l o r e ^ 

! 

1 

I fs a unique arcade experience in 
sound and vision and a stunning 
display of Commodore 64 
capabilities. 
Another quality product from 
ACCESS Software. 

CASSETTE j f DISK 98 
THE ULTIMATE IN AMERICAN SOFTWARE 

FOR YOU ON U.S. GOLD 
U.S. Gold is stocked by all leading computer stores 

WHSMITH 
DEALERS! For information on how to become a C.S. 
Gold Stockist write to: Centresoft Ltd., Unit 24 , Tipton 
Trading Estate. Bloorr.field Road. Tipton, West Midlands 
DY4 9AH. Telephone: 021 5 2 0 7591. 
Overseas enquiries welcome. 

" " ̶ : mure-: j -OTH • • H g H B m r 

All N f m r v x m S d W ^ a m 
iiiiii •iniiiiiimbim l i i i inn irn i 
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You n i l l only buyone Machine Code Systeni.sobuy ttie best,the one theprofessionals use. 

NEW IMPROVED PROGRAMS — MICRODRIVE COMPATIBLE 
ASSEMBLER 
completely self-contained 
with its own line editor, giving 
an easy-to-reac 4C column 
tabulated listing. Auto line 
number ng, l ire renumbering 
ard auto tabulation make this 
out; uf UiefdbiebianU eabiebl 
Assemblers to use. 5-
cnaracter abel names. 
Decimal, hex or ASCII 
constants SAVE,'LOAD/ 
VERIFY both :he listing and 
Machine Code to cassette/ 
MICRODRIVE; NETWORK. 
Assemble from cassette or 

Microdrivc in:o memory for very 
large programs. Customise tc most Centronics 

printer interfaces, or RS232 (with interface i) for 80 column 
printout. FAS" ASSEMBLY ̶ 1k of code in 7 seconds. 
Assembler Directives:- 0?G, END, DEFB. DEFW, DEFM, EQU, 
DEFL. (Microdrive and Centronics facilities 
only operate with /8Kmsch nes.) 

s r ^ 

£8.50 
INCL. VAT 4 P8P. 

MONITOR 
The ideal tool to help trie 
beginne' get startec, yet it 
contains all the commands for 
tne experienced programmer 
to run and de bug machine 
code programs, inspect and 
a Ler memory c o n t e n t s ir-
Hex or ASCII. Breakpoints and 
full register display, NOW 
WITH SINGLE STEPPING 
:hrough RAM orROM. 
Disassemble any part of 
memory RAM or ROM. Dec-
Hex-Dec number converter. 
Printer output to ZX 

printer cr v a RS232 (with 
interface 1) or customise to 

most Cen:ronics printer Interfaces. Ceneral memory 
management commands include Hex dump, insert, 
Delete. Fill and Move. Can reside in memory with :he 
Assembler M8K machines only) to give a complete 
Machine Code programming system. 

'rcgramssjooliad or c.n«cieoith ccticrcoScvccntcr/rocttwXiirtfiijgc n r ^uin; icil• 
£7.50 
ll\CL. VAT& P&P. 

pirtiiRRnnF Available from the "SPECTRUM' chain cf stores, branrhpsof inhn Mpn7iesand all gnort computer 
shops or by mail order by sending cieque/PO to: r l l l U nC jUU t 

PICTURESQUE, 6 Corkscrew Hill, west Wickham, Kent, 3R4 96B. serd SAE for details. ^ICTURESOl^ 

Existing ownersc.-n oixam rev; prc<ramsbv returning tne cassctte only tc pfcturesqus. niong mm ache-ine-po f: 
C1.SQ per program (l--:. v;-i & \p.<j; rassgrcc-r.vill tic sipulicJ by rem n o; poa. 

HIRE SPECTRUM 
SOFTWARE 

OVER 280 different tapes for hire in-
d u c i n g ARCADE. A D V E M U R E . B U S -
INESS. EDUCATIONAL, e t c es<en an n / c 
Compile . FREE 26 pays catalogue. FREE 
newsletter. wi th hints, lips and cur lop 
ape chart. 

OVER 3 0 0 0 t apes in s t ock , w i t h up to 6 0 
cop es of each title ' V fast service. All 
lades sen: by ' s ! class cost. 
L O W E S ' PRICES - h i r e u p lo 3 t ap3$ a*, a 
l ine, from 63p eacn fcr two weeks hire. 
(Pius p&p arid 7AT). Europear members 
A'eloome. 
Tapes for sale at D I S C O U N T prices. 
"Gle'phone 0 1 6 3 1 9240 (Sam - 53m) or 
w i t e for ftirthei details, or complete Ihe 
lYilipon ?nd JOIM TODAY - /ouve nothing 
lo lose! 

SAVE £3 .00 ! ! 
Fcr a limited oerod we 
are o f l i r i m HALF-PRICE 
fiembersnp Ir readers of 
ths magazine Join now. 
LIFE membership is o i y 
£3.00 (normal v £600). 

SWOP SHOP 
A new service i om N.S .L. 
S W O P your unwan tec 
li(;es with tapes from 
otter members for E. small 
handlinq cnarce of only 
60:- (pl js p&p and VAT) 

I ! SOFTWi 
2C0 Mu grave Road, Cteam, Surrey SM2 6JT. 
Ienclosechscjue/postaIorde r f or £3.00 for LIFE membership. Pleaserush 
my nernbership kit to me. I, wi.hin 28 days, I'rr no: deKghted with /ou 
service youII refund my rnembe'ship fee.. 

Name 

Add-eas 

YC8 

We use only 
102 of 
our mental 
potential 

These are t i e words cf Albe-t Lins'.ein, the greatest ohysicist 
Df recent times. L. Ron Hubba'd 's discoveries i r the f ield ol 
. the mind prove today t r a t Ernstuin was r g in ! 

In r is book D IANET ICS®The Modern Science o f Mental 
Health L.Ron Hubbard takes one more giant step in mis 
direction. He demonstrates how anyone can use his discoveries to 
set r id of the bar-iers that have so far presented h im f rom 
using his mental potentials fu l ly . 

Vlore and more people f ' om all walks of l i fe including techni-
cians, artists, tj.Ks.. scientists, workers and managers al ike, use 
D IANETICS tecnhclogy todav. And the thousands o f wr i t ten 
reports on their success are the best proof for the qual i ty of this 
book . Get your cwncop y today. 

BUY AND READ DIANETICS by L. Ron Hubbarc. 
Ask fo- it in your local bookshop, or send direct ly £ 3.95 to : 

D IANETICS Deot C.. Freepost, 
St Hill Manor, East Grinstec. Sussax RH I 9 4ZB 

Y o j r copy of this 470 page book wi l ce sent by ra tum post. 
OIANET1CS i: j ret itsi«J ->flne 
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With sophisticated M 
high resolution sprite graphics anc a rapidly 
expandinglibraryofsoftware,theSpecTavideo 
SV328 is all you'd expect in a great games 
machine. 

A slick word processor-style keyboard, 
CP/M* compatibility and massive RAM 
(expandable to full 144K) puts it in the business 
league. 

And for keen programmers, the easy-to-use 
and space saving extended BASIC gives total 
control of all standard functions. 

There's room to grow too-wi th a complete 
range of oeripherals already available, 
including some of the best joysticks in the 
business. 

At£262the SV328 is greatvaluefor money! 

Spectrovideo Peripherals: Ccssefle Drive: Disl« Drive - single: Disk Drive - doub e: Disk 
Drive - fullBushoss Pock: M niExporder: SuperExpanJer: Monitor: Printer withlrterfcce 
Cord- Centronics Irverface PS 232 Interface: '6K RAM Dack: 64K RAM Pack: 80 Column 
Card: 3olecoAdap"or: Duick Shot Joysticks. 

Also available Spectrovtfeo SV 318: Suggested retail price - £136. 

"CvU r.:i otl cO?norkc/019̂ :1 R&aeBfftllie 

To: SpsctnvldBO Ltd, 165 Garh Road, viordeaSurrey SM4 4LH 

I am interested in Spsuluv ideu uun puiurs and peripherals. Plsasesena 
me fh2 latest 'eports 'ogethe' with a full technical s^ec f icohon brcchure. 

Nome: _ 

Acdress: 

Tel. Na: STD Code: 
YC984 

Sp«ctrarideo SV 328: Memory -32K ROM e<pondatle to 96K. 80K :>n board RAM 
expancable toU4K: Keyxiar 1 - -'uli word processor type, 8/ kevs, 10 function keys, built 
in cursor contrd: Graphics - 1 6 colours, 556x19? high rasntntinn priiphiris, 3? sprites-
Sound - 3 chamels. 8 octaves per channel: CP/M* compatibility- tc ove'3000 existing 
software pcckages-. Storage - ccssette drive, 256K disk drive Capacity. Suggested retail 
pr ice-£262. 

Tomorrows Computers - Today 

Spetf ravideo Ltd, '65 Garth Rocd. Morden, SirreySM4 4LH 
Telephone. 01-3300101. Telex: 28704 MMh VANG 

Filliniiwcojpontodoyaidws'llrTiailvouatulltechritcalbrochureandlatcsttestreportsof 
thft nmrv/irrj SpRclrnvideo range, or see itfor yourself ot: 

•G 
LEISURE 
CENTRES 

p i g g ^ M 

and most leoding compu'erslocksts. 



Ii you use ccmputers at work or at home, Practical Computing magazine is 
essential reading. Every month it takes a long hard look at the mos: important issues 
in computing. It's informative, very useful and immensely readable. 

It reviews both hardware and software, discusses the latest 
innovations anc helps you get the most out of all the popular computers. 

It's always entertaining, never dull. And its at your newsagent now. Rt UUOrk fit home 
)W\ 
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Protek 
Switchable 

Joystick 
Interface 

i compatibility with all games requiring a jovstck 1 

Available for immediate delivery " ! 
r e t a i l i n g 519 9 5 ' 

Protek Computing Ltd, 1A Young Square, 
Brucefield Industrial Park, Livingston, West Lothian. 0506 41S353. 



THE ENTERTAINERS 

SORCERER f rom INFOCOM. 
The most powerful leader of the 
Enchanters must be found, tracked 
through treacherous mists of timf», 
avoiding the evil sorcery where • 
terr bledecth awaits, and gaining 
the powersand cunning of a true 
sorcerer. 

TOUCH TABLET from 
KOALA. 
The friendly, easy way to 
use your compute; as a 
graphics toblet to write 
or drav/ on the screen, 
as a paddle controller 
or joystick, as o custom 
keyboard, as a way to 
make muse, play games. 
creategraphs,all at the 
Touch of aTabletl 

FLIGHT SIMULATOR f rom MICROSOFT 
A highly accurate simulation of f ight in a 
single-engineaircraft. with work ng 
instruments, panoramic out-of-llie-
w ndow graphic ^iev/s, end -eal-rime 
flight conditions. All the excitement 
of flying in a real plane! 

The Softsel dealer has all the software you should need: recreation, home, education and business. 
When you want the best service, go to a Softsel dealer who has the best back-up in "he world. 

AderdarcGlamorgarlnko/Ccopijtrf Sorvkos <06<)5) 8 6'326. brmingham Hone Emeitonnyriil (021 )6439lC0. UmSofl-vuieSltop: 021)6223269. 
Bradford Pe<eSoftwaTiSi»ppliw(0274)72930f. BrighronGc«ror(0273)«9842-1.WiroJSoflo\Cilyii0272)8772'l5iChafonl it Pel*i>Sofrskp 
(075i)3B901.ChejtcrCoTnpî <TUnk(0?̃ 4)3l6S"6.Gu«m$Ĝ  Audo& Con'j.re: Gen!fer0534)74:X). 
Lciflhfon B jzza id Miloo K«yr<xMif-,..-<n.<i'.5) X7M01.I oi*ln«i OnmM W<-, ktltn̂ N'A 10(HI JQAH V r.< A, v wibrjyf »I>IIHSF«(01I tfl.'.V >h<ih 
Oirarosorir. PcnnnnlCoriTyfcr. N'9{01! ?63 9490.DaviiciCoriput3rs NVA4{C1J2C2 22?2. Pib' SotlwotiCilyW I {0 IJ 6i6 2666.? cgrcmsUnlimited 
*/l(Cl)4B7 3351. Software City 302 <mgsRccc S'A'3 (01 )352"?22C.VicCddensSEl.:011403 1?88. Vklec tola* WI ¦01 ;637 0366.Wocdlooc 
Softv.xire V.' 1 (01)96C4B7T. The 64 SoftwcreCcntroVCl 101:4300'?54.Teir>orowsAircdc Tbdoy Wl(01 )437 2040.Moidston«Gobxy Video ;0622) 
682S'6. Manchester Suodpcrr 061)969 3729 Poicptonr>>\:n Compters i'0003) 526303. Preslot\ Lan:&Chorwiel6Sc4war«(0772)5J057 
Reddhch.'ACL(C527)260£1. SiccupSilica Shop(01) 301 1 111. Skipto»Sir̂ Kon(075i)60078.SlouchSil.:on Cho (75) 7C639,Sovtkampron 
M'Krochips>070J) 3BC99. Staffed Ccmpureromi ¦07BS; ̂ 1099 Tcdcingfcn P*i«cgr»pl>col oodOp»cc! Service 101 }977 3498,"9 WsllastyMtoobye 
COS 11630«933.WattHoovil!«G eMfciobvdi'0.T0512S9911. W:ymcuth SkcoChipCcrr,-.5f0;057 875»?. VNhitftcblo ?6o2B9 
Worthing Uof j Direct 0903)40:09. "ork ̂ crk Can--ji-erC::r:re 0904)64 B62. 

The number one source 
for software. In the wor ld. 
' teots'e ic trodemc <v, 



STACK 100 LIGHTPEN • £28.75 GIVES YOUR COMPUTER EVES/ 
Available for: C B M 6 4 , V I C 2 0 , B B C / B , A T A R I 

SLR 
fSTACK LIGHT RIFLE) 

3 
JUST TWO OF THE EXCITING 

PRODUCTS IN THE STACK 100 RANGE 

THE 

Available for the CBM 64, ^IC-20 anc 48< 
Sinclair Spectrum, this quality rifle comes 
complete wi:h three exciting games and 
connects to your ccmputer witi 12 feet ol 
cable. The SLR puts you In s different 
league. 

£29.95 

STACK 
100 
RANGE 

CBM 64 Accessories 
Carlridges:-
HELP - over 20 extra :orrmaids, disassembler and 
machine code monitor, DOS £28.75 
SUPERHELP - as 'HELP' but witi a comprehensive 
2 pass assember £40.25 
ARROW - loads and saves a 32K progran teste- than 
a 1541 disk drr/e (use with 1530C2N cassette deck) 
£33.35 
ARROW PLUS - as A R R O W but with a 
comprehensive 6502 assembler £44.85 
4-SLOT MOTHERBOARD - (switched) £33.33 
and a full range of printer interfaces. 

Please send me a Free brochure, price list ard 
ths address of my nearest stockist 
Name 
Address 

E. & O.E. 

All prices are incusive cf VAT and delrvery 

STACK 100 
CUSTOMER INFORMATION CENTRE 

290-298 Derby Road.,3octle. Liverpool L208LN 
Trade Enquiries: 051-933 5511 ash for Trade Sales' 

r j j j j j j L 

== Ring for sample Printout, Full Spec and latest Pr;ce = 

P R I N T E R B A R G A I N S 
STAR D P 8 4 8 0 (RS232I 197 C207.0C INC VAT 
STAR GEMINI 10X C235.0C INC V4 r 
STAR GEMIM I 5X L390.0C INC VAT 
STAR DELTA 1C £368.OC INC VAT 
JUKI 6100 £420.OC INC VAT 
CANON FW1080A £385.00 INC VAT 

Securcor delivery £8.00 
CJE Micros BBC Printer Packs for Star, Canon & J j k i 
Pr in ter . 
Include 1. the Printer. 2. Delivery by Securicor. 
3. Cable to the BBC 1-3 Meters. 
4. Scraon Dump Program <M/C Source). 
5. Text Dumo P'ogram. 
6. =unction Key Se: Up Program, for use wi th word 
wise 
7. runct ion Key Label Printing Program for use with 
above. 
8 . V i ew Printer Dr iver. 
9. 100 Sheets of Pape'. 
10. A Mains Plug wi th a 2 amp plug. 
11. Booklet qivinq detcils Df using the Printer with a 
BBC. 
PRINTER PACK PRICE Printer Price + £ 2 0 . 0 0 
CJE Printer Packs for other Micros include Printer 
Cable, PaDer, Mains Plug & Delivery. 
BBC Model B £399.30 
BBC Model B + Dl £469.00 
ELECTRON! £199.00 

P.'i or re Crcdii cortf orders welcome 

CJE MICROCOMPUTERS 
Dept YC, 78 Brighton Rd, Worth ing, 

Wes t Sussex. 
(09031 2139100 

BETA BASIC 1.8 
ENHANCED BASIC FOR SPECTRUM 48K 

FOR GRAPHICS - STRUCTURED PROGRAMMING 
- DATA HANDLING 

Release 1 . 8 is more powe r f u l t han ever I W ; d on ' t have space to i lo th is p rog-am 
jiiGtice if you can ' t be l ieve the m l , &c».J U3 o lurye S.A.C. to r t u r ' he r 
i n f o rma t i on . 

Features: CDmrrands an: sinnle-sntry ke/woids h graphics mode. Syntax is 
che:ked on cntr»'. Filly oompatibb with Ssecrum Basis. Microdrive compatible. 
Cucipxt icngve nanial. 
N0̃E: Release 1.0 is still available for 16/48K Spectrum at i l i.00. 

ALTfc-f aiviunc ro;«., i 
lno«*c< Ct iuKili:< 
AUTO inf nmbni'ii 
WEAK uul <•'. r.%?. 
CI.OIX d.;il>UluA 
CURSOR COWTRd. COtt-S nlr« 
3inn[E to %:vt ennr.ox -Itf.Mi 
Otl »Cr Ml* 
utit t u iitoi oin-oi 
OO-IOOP SPUC1U'. 
OPOXE iln.Mr. r»:i<-
EWT Ipccilml I I'M 
CISC Ij-.M <.ilh :f. . TWN| 
EXITkuvi. lO-lOO* 

ML* A4l<r/QIII 
BISt 4icitu' LU IIPIIIV 
ClUIi R.,ITH« TO 2 CN>OCH*» COS£ IRII oliln. 
0€C Icjô acmli u JtciTuI 
l>=Tt< OcilH FT IK 
NLTX3 F.IW. - . . 

flU. nwlaitr AM* AIRI )(Klllt< if" 
Of ««• 
CICT 'AO! IC<<OVC<K5 
JOIK Kvu (•••n-n-t »i»x 
KEVIN l m 
KCVMODDS IPA <>.-AOI« OVolt 
LtS.T.UIt.1 in TO rn usrniMKKi GJTO, «MUa [IN rimiti >i»p unvt 
• Willi USE. STAT ai-J UlKSfll 
PTOT > 'iroyCtillUit O.T1U recifrt tfnrtwl 
POKE i aliinj 
POP BLLLO J «T<». iiiuu, uii niui..iriunw Itv 

FUNCTIONS 
htX» iii»:lnvl to |-<MilCttiTUl 
MSTHNC ih rn w v n 
MEM -»ur ir4fiKry 
MCMCRYJ o C' mnmiy it ii xtin̂  
MOO 
NUMBER 2 fuioMiri ;.-> 
tm IHF'HV It'l 

KUUM W<IMII« MnnnM< 
PR. I HI •• PA-I .«... 
rtiiKtuin <nKHI(4 <omlit. ul 
piub, wilt ui îll-cul xtlnli.lnf 
SCWIL nOJ.. t«ji wt'ixl wu 
<c«JID 
SCflT o'uvj iv0v 'oi 1 
SPIIT imi|iM*n OM 
Tfts.CE 1ICUUIMI i*i;:uri:(i 
UNTn I.'yil will no 0 LCO» 
UBNC 
WKLE uac .sill 20 -j LOO' 
XIB. *Illm>vi PLOTtvl>ii 
XH3. vno i:li<nin PUT? ««!> 

UN jM fJlt H/IU 
SC'NJ itcoirU)i UK irtt'i'.i 
S»E U.t.iirt 
STBKGT <CCOMI iuii|i 
IINl.t nrm.il r.-n* 
USN3T (JIR-ULXNIRRTMIK 
XCfl mil W bill 

Only C 1 .OD incluslvel IUpg*ado price fcr Release 1.D owner® is C1.00. This 
Includes o 12-page s.ippl«rnunt to YOU' manual f'lfejse quote date of purchas*. If 
you did not ourciase froi i uy state supplier and re-urn nriniTJil rasKotto > 

Please jend me: 
Beta Basic, Release '.ft. Piiyrncnt of C11.00 isencbsod. 
<or £11 50 lot f<iri:iip ordcrsl. Chaques payable to BHTASOFT. 

I don't bulicvo it! P.ecse ssnd ne I.ill detail; of Beta 3asic 1.6.1 enclose a starrped 
ad<i-esssd c >velope. 

NAME : 

ADDRESS 

BETASOFT 
92 OXFORD ROAD, MOSELEY, 

BIRMINGHAM B13 9SQ. 
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SINCLAIR 

OR\C COMMODORE 
ACORK MEMOTECH, E T C I | I 

M C R D — X 

We export Microcomputers ^ J 
i Peripherals to ail Countries • • 

Any make. Any Quantities H 
BIG DISCOUNTS | J 

^^cornprehensivapnceMStio • • • R ' 3 

f jOOW* ' 

> » . , w n C O ^ P 

REPRINTS 
q ready mode soles aid 

HAppc&c'feiufctt» .<«B)t!r^«'rr.lrn> .,». MdftlUiidi'i 

Your Guide to the 
Orw«l Bri lbl i Micro 

If you a'e interested in a particular article or advertisement in 
this publication why not take advantage oi OLT reprint 
service. We ctter an excellent, reasonably priced service. For 
further details and a quotation 

Ring Michael Rogers on 01-661 3457 

1 8 4 1 36 Y OUR C OMPU T E R . SEPTEMBER ' 9 8 4 



ftSpfech. fiStcr anc pScurce ate iradmartaor Currah Corr jxiro' Conpcrenis Ltd, 
2X, 2X Spictruin and ZXJmerttce ye rademarte of Slncldr Research Ltd. 

Card^lde- fcgnatuie ......... ... 
Credtt Card Hotlne WI • 482 wa3 flrasc My* ?8 <toy, try rtuvcty Ottn V3W1JK nrty 

mm mm mm see us at tne PCW Show Stand 329 mm mm ma 

The CURRAH /xSPEECH is ready to talk immediately on 
power-up, hasan infinite vocabulary and outputs speech 
and ZX SDectrum sound through your TV speaker. There 
s no software to load with ^SPEECH ̶ sophisticated 
Gare Array technology means you can just plug in and 
start constructing words and sentences like this: 
LET 5$ = "sp(ee)k [nn}(oo) (eejvl'" will say "speak no 
eviV'J Further commands control the 'Vocing"of keys as 
they are pressed, and an intonation facility allows you to 
add expression to the speech. 
/̂ SPEECH is fully compatible with ZX Interface 1 and 
may be used with the CURRAH /xSLOT Expendabc 
Motherboard, allowing easy expansion of your ZX 
system. //.SPEECH and /uSLOT will also be cornpatib e 
with the CURRAH ^SOURCE unit when it arrives later 
this year, allowing ysu to write Assembler ard FORTH 
statements directiy into your BASIC programsl 

Top selling games like ULTIMATE'S Lunar Jet man 
feature /iSPEECH voice output ̶ watch out for other 
titles from 3ug-Byte, CDS, Ocean, Quicksilva and PSS. 

/^SPEECH is dvaildbte rfumff¦COMET, W.H. SMITH, 
WOOLWORTHS, GREENS,®OOTS. JOHN MENZIES, 
SPECTRUM STORES and cood dealers nationwide ̶ 
o- use the form to order Ihe CURRAH /^SPEECH ̶ 
winner of the CTA 'Product of the Year' award 1984 

To: MlcroSpetch Offer. P.O. Eox ¦. Gateshead. Tyrw & Wear. NE8 1AJ 

PfeaseSuppfy MlcroSpeech umt¦s) at £29.95 each tncl. VAT & P & P 

MleroSkK unir¦s¦ ft £14.95 cacn ind. V/T & P & 3 

Name{pieaeprtMj . 

Address (pfcase fwitj ! 

Postcode 

I fndese acheque/PO payable TO 'MicroSpeec.n Ofer' value £ 

or debit my Access/BardayGrd N o j ¦ I I I I I M I M .1 I i Z 



Find out why 

Forget the crowds 
clamouring at the 

newstands to buy the latest 
copy of Your Computer; 

forget that frustrated feeling 
when you discover the last copy 
in your newsagent has been sold. 

Instead take some positive steps 
to avoid disappointment. 
Take out a year's subscription to 

Your Computer today and enjoy the 
privilege of receiving your favourite home 

computer magazine every month in the comfort 
of your own home. Simply fill in the form below 

and return it to the address stated, today. 

O 
SUBSCRIPTION ORDER FORM 

NAME: 
Please send me YOUR COMPUTER each month for 12 
months 
A. I enclose chcque/PO to the value cf £11.50 (UK), £18 30 

(Overseas). Cheques should be made payable tn 
Eusiness Press International Ltd Air mail rates available 
o r i i o q u c c t . 

B. Please debit my credit card account: 

E n t e r n u m b e r : 
(please tick) 
Access Barclaycard/Visa DineisClub American Express 

• • U n 

ADDRESS: 

Job Title (if any) 

Type of Business (if any) 

Do you own a computer? 

Do you have access to a computer9 

If so please state type 

YesC 

Yes Li 
NoD 

N o U 

i g n e a .Da te . 

Please return to Your Computer, Subscription Manager, 
Business Press Internationa] Ltd.. Oakfield House. 
Perrymount Road: HAYWARDS HEATH, Sussex, 
RH1G3DH 

is Britain's biggest selling 
computer magazine 

subscribe 
today! 
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g * * W " 1 B 6 6 1 3 0 3 6 CLASSIFIED Contact: Claire IMotley 
ADVERTISEMENT RATES Copy Date 

L i n e a g e : 50p p e r w o r d 
(M i n 20 w o r d s ) 
Box No : £4.00 e x t r a 
L i nage a d v e r t i s emen t s a r e 
p r e p a y a b l e a n d t h e o r d e r f o r m 
p ub l i s h ed in t h i s s e c t i o n s h o u l d 
b e c o " np l e t ed a n d r e t u r n e d 
w i ' h r em i t t c n c e . C r ed i t Ca rd 
facilit es a r c ava i l ab le . 

Disp lay ̶ r a t e s p e r see (M i n . 2scc) 

One i n s e r i o r : £9.CO 
Th ree i n se r t i ons : £8 . 70 
Six i n se r t i o n s f .8 .50 
Twe l v e i n se r t i o n s : £8 . 00 
D isp lay a d v e r t i s e r s s h o u l d 
p r e i e r o b l y r e s e r v e s p c c e b y p h o n e . 

C los i ng da t e f o r C lass i f ied 
adve r t se rnen ts is t ne 2 4 t h 
A u g . fo r : h e Oc t . e d i t o n 

Post t o 
Your Compu te r , Classif ied 

Dep a r tm e n t . R o om H211, 
Q u a d r a n t Hou se , Tne Q u a d r a n t , 
Sutton, Surrey S\\2 5AS. 

,iBritain9s Biggest Selling Home Computer Magazine, 

VIC-20 USERS 
Ca r t r i d ge a n d Casse t t e 

B a c k - u p 
Protect your so f twa re inves tment ̶ 
SEwe Cartr idge & port v»eai-Hocked up 
c a t r i d j e s run like oiKj inals - Cust-. irnisj 
y c j r machine 
Vic t r ix i ; Casset te Back -up (b w. iy : ' , 
V ic t r ix 2 : Cart i rdge Back up l on to tape) 
V ic t r ix 3 : R j s e t S S b t PJWSI Add on ' s 

S f r v l W) . n o l i O' L'0 for all 3 to : 
M . Pa r ke r , 5 2 Laur ie 
A v e n u e , Fo res t F ie lds , 
N o t t i n g h am N G 7 6 PN . 

(Mai! ocoet enly pleas-?! 

SWAPIT! 
IF YOUR BOREDWITH YOUR 

SPECTRUM SOFTWARE 
T l i e t ^ s 2 00+ t i t l e s y i j u c a n i ave 
Cheap & easy,on y 9 9p per swap, 
inc al I P&P(UK) NO EXTFA COST 
§E l iDaSAE+5p (REFUNDABLE) 
TO SVVAPIT!, 5 L o nghe y Read 
Wythenshawe Manchester 

M22 7UA ( 5 p i e 5 p c o i n ) 

ANT ICS comp le te r r a p cf ne< t , uUis h o w 
t o I n d Boris. £ 1 p lus s t emp : A . Gam ie r , 
1 0 5 Cabe l l Rood. Gu i ld fo rd , Su r rey GU 2 
6 J O . 

JETSET WILLY 
Worwjlurlcss mans ion , bug lessa t t i c . 

im l i rn i i cd l i ' os . f 1 . 5 0 o n l v . 
a o r i i c s o F T , z o C o n t i i o w i Rd. 

D u b l i n 1 4 , I r e l and . 

CH IC * 3 in i ¦ ' u i i l e i l u c e . A l a n 
c o m ) ; i l b i o j o y s t i c k s , s o f t w a - e 
I j f i g r i i i i n i a l i l f ! l o r . n y keyv; Opera tes s o n e 
commerc i a l games . £ 9 . 9 9 i r c l ns i v c . Ma rco r 
9 o o t r o i i i c ; , 2G fiivfsr Clcac, Ab i ngdon , 
Oxon 

P ROGRAMS vVAKTED e x p a n d i m o n 
Spec t r um . Or ic , A tmo s a n j Commodo r e 
( d s k l . A n y t h i n g c ons i d e r ed , exce l l en t 
ro-f-altles pa id . Me r rbe r sh i p avai lable. Eagle 
ene r p - i s e s . 

• fiK Z X 8 1 I ;m> Bat t le , T w o p layer m. 'codc 
game w i t h m i r e s op t ion . Send £3 .SO to 
Ruben r l . n vey , 1 r>3 Wync t i g a t e , u m r i o i 
N2". 

BRUNWORD 
FOR THE MEMOTECH 

• Wo rdp i o cesso r f o r M T X 5 (K ) ' 512 . 
• Nc add i t iona l I t f-rdv/ i re requi red. 
• Uses r r em c r y sm i l a t o d iscs ! M " X 51 2 w i l l s :ore j p to 1 2 pages l . 
• TEXT made w i l l in f !»r t / r :v0r i i ¦h t ( wo re w r ; p , c j n t i r u o u i o c r c cn ed i t , fu l l c-.jryo'-
con t ro l & r igh t j u s t i f y . 
• E S C A P E m o d e based or. key w c r d s b u t on l y t h e f i r s t le t ter is t yped . SAVE, 
L O A D . D R E C r O R Y . GET f r om m e m o r y V EMORY save. K LL, PRINT. "EAR . 
WFAVF . nr.viovF IU IT IA I S F . ~:I F A R rw S C K F P N . CIWN 

% AUTOMAT IC F O RM ^ T T N G J P "TO 1 30 co lumns . 
• PRINTER CONTTOLS , cen be embedded in t he t e x t (s ing le cha r cc ten . 
• ONLY f 1 9 . 5 0 inc (CR SEND FOR FREE V PAiSE WANUAL I . 

o BRUNNING SO=TWARE 
3 4 HELSTOM ROAD, 
CHELMSFORD. ESSEX CM1 5JF . 

SPECTRUM I GI'-TBK " R a q u e l " p resen ts he-
games pack f o ' aga 16 a r d over . Only 
u . y y . i . Uroo<s. 1 / V l a u e r n u o i eman 
S t ree t . Sou t hend . Essex. 

E D U C A T I O N 
•Vl ie i l i r r i b cSPL ' CTRUM . ZX8 : o i I l iK B. w ; liuXI in «o«cli p ro>ab l \ t l i Hu r y xM 
i.sii£< \<i cdiimiiuitii .-ttJlmtc mailable, tunc illy III OCCSS Of .0 DII-I*P.KI.'.NI 
E D UC A T I O N S ! ( A SSI I I LS p r od i c cd by the n u j o i i o f l w i r e house.. 
SAL for vitakmue end SPECIAL OVERS Also GAMES TA PL'S: 3 for pan' of 7. 

LOCATOR. 11 F FUN HA 1.1. DRIVE. REDBRIDGF, ISSEX. IG« SBN. 
VI: 01-550 55T5 

GRAPHICS TOOLKIT 6 / 4 8K Spen-.rum 
3 0 + r ou t i nes . a c coun t s , '.aoe c a u l o u i i e 
s y s t em an 1 s t r j t c g y game. All for C2 - sno-
lo I. We s t , A r j yon Road . Shepshes l , 
L i uQhbo r c ugh . L e i c s . 3SB 

<8K Graphlk Advonturo !¦ ¦ 18 b 4BK fokor Garra ¦ ¦ jja^Arcudo Action U 
F D M 3 4 . 9 0 I I L | D M 2 2 . 3 0 | | , TS.95 | DM<34.90 I F ^ £ 7 05 J 

SABRE WULF . A T I 2 ATAC . JET SET W ILLY , MT .OF KET. TPL .0F VRAN .FRED . . 

XYZ ANTONIUSSTR. o ^ <1400 MUENSTER. 
TEL.0251/5E583 

SUPER BREAKER 
For l i te C o mm o d o r e 6 4 . t h s ut i l i ty w i l l 
n a k e bac<-up c o p e s of tape programs 
cn t o tape or disk. A l so n o w available a 
t a p e t o d i s k u t i l i t y for t u i n j f c r r n g 
casset te s o f twa r e on t c dis<. Bo th arc 
supp led w i t h ful l w r i f e n hs t ruc i i ons . 
Av.'irlahlo on t a p o ^ t f 4 Cft o.-i-li or on disk 
fit £ 6 . 9 9 : ; i ch Fast despatch. ¦Mot for 
i s e on 'Fast Loader ' programs! . Sem i 
cheque 'P0 , o r s a e or di : t ; i i l ; , t o 

UlflKK KENr SOFTWARE 
2 6 No r t h Cape Wa l k , 

Co rby , N o r t h amp t o n s h i r e 

AMST f t AO , A t m o s u 0 r i : - 1 S o l i v / a r uC l u t . 
ScnrJ SAE for d e t a l s . 2G B ^ e c l m v Drive. 
Ca rd i f f CF5 3SfJ 
ATAR I 64K D isc -d r i ve recorder p l u t t e i 
p r h t e r s o f twa r e v a b c C'OCO p lus sell f«;r 
£ 7 0 0 o . n . a o . " e l : 31 9 0 2 42G7 ¦W ' l h ^ 
0 4 6 3 "Hi Ask for R i v . 

D A T A D U P L I C A T I O N 
M . Q . Cop i e s , B u r m w o o d , Wa l s a l l . 

Wea l M i d l a - i d : : TVS70ES 
0 5 4 3 - 4 8 0 3 8 7 a r 0 5 4 3 C - 7 5 3 7 5 

( 24 H r s i 

Dupl icat ion, OJality casset tes , pr in t ing 
w i t h compe t i t i vep f i ces and of f ic iont 

t um-a rou rd . 

TOP P R O G R A M S -
TOP DISCOUNTS 
SPECHUM m : 
14 sn uvnfcr, ucrro. Uiisimon.ractWY bre&cut, 
.lic'c. A Jeaiisalk.iKi»iii; <;iiii¦ii TwilirhtZoiB 
(OKI. WORST liinip ^ : i : N A T SCJ. 
T.l. l . 
15.05 Ajlomrn'u, Cxi; NrmtMi l l . fu l llnuilli:. 
Ait'cs. World a p FwtbaHrifc^s/. 
fli.SOMarcf rVor'dj.Psylw 
[0.95 Klk Ac<cntup. lores ol F/idn'^l. Sibie 'Ni i . 
COMMDDORT 51: 

IS.9S Cavdor. Gitirpns G;U B»jaThurdif. R-iopsf. 
(3.95 /nfclbJan, B in j j , C»t>olrjn. Au'omaia. 
FjotballMErtajei 
f i W Arti>r fh»li>n)i. FrniiiHmFwur. Slin'r,-. 
13.05 i o t h Hesd, HuU Atvintu e. C)teircn disk?. 
0 R I C 4 I K C A I ATMOS compatible}: 
(5.35 Hjrricr \ttacl, PBSII EJas-a. Setua Oiv:. The 
Una 
f H.hl) ( in : 11 Oow Toad, t a r i f f ! . Prob> 3. 
(H.Sb Mmon'. Zcrijiii! Romi j : Rat S^at. l i l ies 
2me. 
EDUCATIONAL: 
K3smoshensJi,l>enrian,iifanKliA HI HlSpnc BBC. 
E«TL CI.50. IcngmiriCheiislfY I 'liysia, fArlhs; X' 
t««l Canp. S-ud'es Spec.CBMMI EG.15. 
S P E C I A L O F F E R S : 
Cisradi 50 Gimts (!pcc. Atari, E OC. CJA1&1 tJniij. 
Die 11 IBM . 
D.A.C C 7'.7 Fight Sn lAra-i, Ik'C, COM&l. S ag. 
Eect)(l.95. 
JJYSTICKG̶Qui:lof>3i IIC93S.0.ii.W.jt IC73E. 
Sjictmn Inteiface Frciek k 117 35, Kerpsloi T>p< 
rj os. 
PicfJircl PS 'Su ipp • EO.otrers *£1JQ0) 
C-liP.O 111 

OJ SOFTWARE 
(sae for list, state machine} 

273 Mossy Lea Road, 
Wrightington, Wigan, Lanes 

WN6 9RN 

COMPl .FTPD rJu u i led c f w a c : e r analys is , 
l u cky a l l ribs tes S r rud i cUon . D isk cn l y . 
£ 12 .50 t o G. . iarnes, 1 2 0 High S t ree t . 
H u i s t i e r p o i n i 8N 6 9PX. 3 5 3 
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COMMODORE 
SPECTRUM 

(S)TOP SECnrriS) 
'18K Soeco-um.'Corrmocors 64/Vic 2C 
Puts you back i i FLLL control of voir 
MICRO. A marhine coda UTILITY o 
b U K mos; D a t i c / n a c t i i n e c o da i n c . 
HEADERLESS 'rogamSi Protected or 
net, without crashes. if you car stco 
them you can learn the r 
5 ECET5 / L ; AR >J / LI 5TMODI FY Ideal 
MICRCDRIVE/ DISK DRIVE companion. 
PLUS Ma:h. Code DI3ASSEM3LEF.. 
List Hacn. Code.'Basic.' H ddon 
Oosic.nOU. PLUG an udvancod 
HEADER READER. PLUS HEX.'DE: 
DEC - EX convertcs. PLUS SECRET 
INFORMATION . ibo j : tow the 
p -o fce i i onas koop t i o i r socrctc hddon . 
CASS €5.95 DISK CS.95 MICROCRIVE 
1.95 previous cuscners EXCHANGE 
poiviovs tape- plus €1.50c for yiiWcopv. 

BYTE BACK 
complete companion to ISiTOP 
SECRETiSK hardware.'softwara 
pankag* containing: il A RESET device 
which >iuoi into voir niero, no mcd; 
lieiUe:J. I iii A n:/<;<jl<; piogrjm which 
conplete:y HESTORES jrogiums after 
reset. \iii A mach. code ASSEMBLER 
enter rmch.codt easly in jruJcrstardable 
r'oim. O C A fo i MODI I VINO vji v i l i i . y 
prograns. 'iv! A sqierh m/codo DIS-
ASSEMBLER which lets you eximine. 
an- explains m.ich. co:lj. PLUS with 
ftYTfc BACK It i; V I ivul ly i m p o s s i b l e to 
CRASH youi ov.n programs. CASSETTE 
- CG.£5.'OiSK f9.9b. 

SUPERKIT W 
COMMCDOFE G-: ON.Y 

SUPERB TOOLKIT of m'cod? routines: 
Comp'fte 3E-NUMBER/AUTD LINE/-
TRACE/FIND.'AUTO RUN/BLOCK DE-
LETE/V EMORY' SAVE aid more. 
Software contrciied flexibility, and at 3 
sensit le price. CASSET̃E 
C-C.9G 'DISK - C9.95 vith SUPERKIT 
64. BṼE BACK a i d !S'TOP SECRET<£l 
yi>.j l.ave uinua ui liud.djle 3TOP.&INfl 
pewer and all the EXTRA UTIL IT IES f a 
wiirng'modifying p-ograms. SPECIA. 
D SCOUNT for COMMODORE 
OWN n o . Ouy ol thr-i prograna -
C2.00p d scount 

Eliminate C2N Dutaset'.o P'jbloms. 

REKORDAKIT 64 
t-EAh you £ja-aset:e performing Keep 
C2N in tip top concition. Simple to use 
puy - i i device which reproduces aurro 
output and a TEST TAPS to ensure tape 

REMEMBER s t a t e C om p u t e r . 
Cheque'PO lo: 

/'SH BYPRODUCTS, 
P.O. aox SIO 

Efrmirgnaro BI7 9ES 

TYPERI6HT (T.M.l lean taucl-typing, 
structured course. Gve \ou'salf end voui 
ch idien thB light stall in this- imponart ski' 
Tor Com ̶  oc ire. VIC 20. Acsrn, Draac-.-i. 
Sooc'.run. "andy. Only C3.50 Robsoft. 
Sw/sfa Conw/ Rd., PcnmaEnmswr 
Gwviwdil. 339 

VicnocniV: Menu Generator Pn>gra"iS' 
Coce efised'loaied off sny microdrive via 
autcrristc menu. Lser friervdly. Copes itwt f 
I i s t n n "1 .-AciorM f«l .-.vriirti jA f ? SO 
\1S3FT. *4 Slace Read, Ba'r,-, S. Wales. 

33C 

EXPORT YOUR 
PRODUCT 

Major New Zealand Mail Order 
House requires naw products 
lo market. All types :>f 
Hardware, Programs, Utilities. 
Books ern. Send retails 
s a m p l e s t o 

RODA IMPORTS 
P.O. Box 26-074 
Auckland, N.Z. 

BLAINJK TAPES 
& DISKS 

̶ delivered to your 
door 

10 x C1G £4.50 
10 x C20 £4.80 
D a t a l i f e o r 3 M f l o p p v d i s k s 
b ft" s.s. d.d 10 to'-£19.99 
514" d.s. s.s 10 for £39.99 
Prices include np and V/l 1 
Send large SAE fo- details of 
our full range. For immediate 
despatch ser)d cheque/P. O 
to: 

CAROUSEL TAPES 
P.O. Box 5, 

Durs ley , Gios. GL11 5TX 
Tel. 0453 844061 

(24 hr answering service) 

DP.AGON Clone . will back-io copy all 
r code projrarr.s upto 30-: includng 
Cuthserw. 10)0i i m . ' ovJu 10 K. Huiut f i . 7 
Bcllacen Rosserdate. Liriuyihiro. 33G 

THE BIZ! The Bn-a2ing ne-.v Spectrjm 48< 
Pfoord Wor d gam:. f3.SO î cKi.lOS roato-jo, 
onyajlc M Tir,'lor, -SB Aspinall Rjart, l.e:>dyn 
SE4. J36 

V-lI.I7iv Soc- l f ' tcoprg rnc AccoLn tc JI 

jsiii! our "O" level eassette coursa. Aho short 
::oursen e-i coinpctcr jrogran-iming. waces, 
I'AYE, VAT. Ta'vor Bj".on. Bunbury, 
Chftriine CV\6 tSX Tel. C329 Iv'.QlQ. 

S3S 

ORIGINAL prooiams urgentN neeJaC Oric and 
Couiinodoie Gi. Ecucaiona1 cr Game;. Ctsh 
payment or rovalties. Prcfessora ctHcs 
stiici'v adherec too. Send \our prcg am f c 
Cpfisdeia ion. Kngnt P oducts (UK) Ltc., 71 
Cohie Road, Esrby. Lancas^re BB8 6XL. 

25' 

FAVOURITES 
ZAXXAN Spectrum 14.95 
JET SET WILLY Soectrvin.. . L'5.35 
TFASHMAW SfX-ctrun 1.5.35 
FCOTL'Al.1 MAHAGSR 
S[,e(:lruili . t n v i 
MAMC MINER CBM6.4 ...fh 
C/.VELON CBiVIGt 
THE BOSS CBV C-1 ...E8.C5 
SEACh HEAD CBM 04 ...CS 33 
C0SM C CRUISER BBC ... ZA.93 
=CRTPESS BBC .. C8.C-3 
SKOOKERBBC ... £8.03 
AVIATOn DDC . . i t o . - i : 

end nore 
Plfasc state ycu- "-achirc and send SAE 
for list. 

"hcc,m.'S/PO'z to: 
DEPARTMENT YC. 

L N I V E R S ^ L PUO I I S I I I NG . 
P .C . BOX 4KI. 

L ONODN SE27 0NS. 

BAS CO DC Skilled and f-icndly macr ne 
code prograrrmes wanted for nost popular 
hnmi mirror to pin out tcum ol advico'o 
hep ng BASlCC'DE useis hy phono. 
Wo'king from hone, evenings und 
weekends. Sspteni!;e' DecemCer - £5 00 
nor hour. For 'jrther d3taiU wi fe tn: 
3AS CODE Helplir«, PO Dcx 7. Lornhin W3 
RXJ. 

i 

SPECTRUM CLUB! 

FREE 
ADVENTURE GAIV1E 

' Enjoy Games. Acventjres. Utilties, Educational Software etc. f om 
JU3T 12Kp PER WEEK! 

• Exchange ycu« u iwai ted games hem just &0j>, 
• Buy new oamfts at the best possible discount. 
' OVER 3:0 TDP TITLES new available. 
' Regular Newsletter lul of ic.vEandinformation. 
• Every new member gets a n?nc "CREEPY CASTLE" 
CASSETTE normal price :i.9f:! to <ee^ 

• All the Dene its cf otter cljbs tnd MUCH MORE . 

Sortd j u s - f 3 . i 5 : n r l w e w i l l r i s h y ou r M em b e r s h i p K i t t 
FREE G A M E 10 y c u : S P EC TPUM S O r r W A R E CLUO, (VC) . 
2 8 7 - a i H IGH STREET EPPING. ESSEX. CM16 4DA . 

br send a 16p storrp fõ cuta/ogio) 

SUPERIOR TAPE 
COPIER 

We 11c convinced that ilic n;w 007 SI Y K 
l l i c very hc-.l Spcc l ' um '.apt ccpior 
avaiahlc 011 cassittc. Find a hcttcr one 
offering better value :'o: money, and 
TWICE jourmorcy will hi rcfindcd. 
a. Can copy mu l l i pa r t p ro i i i amt nil i n o n « 
jjo zuivtiiuically. 
b. Can copy y g«n line bn.-; proi;iani. 
c. Cenulnely she easies: corit'r '0 use, 
ri. 11 i*.s cipied a IS prosrams we Vnow of. 
e. MieioJrivc Compatible ANDincljdcs 
program to traisfcr tapes 10 your 
Microdrivc. 
i. I\is: f-ce c. eit » Europe 

>07 SPY IS J l 
ope. 
ST K3.9: 

Z X - G U A E AME ED (Dcpt YC) 
19 Ciaddrrton Drire, Unswerlh, 
Bury, L a i c s . Te l . 001-706 5712 

I Very shcrt bet powerful pr^rams 
I Strcngly recommended bv edjca-ional t 

authorities 

EDUCARE'S 50 
Book d f i f ty programs fcr pr imary 
ecu cat on 

Spectrum 2X81 I1KI fB.9h BHC Mi::re. 
Electron £7.EG 

EDUCARC 139,- S l r v i ne S t 
Lo idon SW1X SAY. 

r SUPER BREAKER"! 
I • >r llti- I'irriiitiiil ire- f4 ihis utility will 
had up most popiilat caswti«; programs 
onto ip- :i" ili4. .\!<i mm amilutk* a 
tapt in ili^< 11 ility fin 1 i.Ti^leirini'. 
cas-.'Ke softfaie oniu iliik. Both are 
supplied with :'u!l written in>liucik»i>. 
Available on ape it i l W each m oinlisk 
at lXi.99 each. Fir a :aM tuin oiniJ or 
ordirs. b> I'irM c as«. post. :us-i 
chcque/P.O.. or SAE "or detaiL'. to: 
CLARK KKNT SOFTWARE 

26 N:>rlh Cupe Walk 
Corby, Soithaniplonsltirc. 
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QL 
Software 

Microcosmic wvill shortly be 
writing games ir.ilities and 

2ducatiori3l proqrams for the 
Sinclair QL. 

For a list of available software 
(all on microcrivf- ca-triage) 

serd a larye SAE to: 

MICROCOSMIC 
S a l v a D « p t . 

6 Robertsflold, Thatcham. 
Newbury, Berks. 

2 2 3 
ueaiar anqu.'rlet welcome 

AMSTRAt" OOUPUrFRS GREEN1 

£217.50 COLOUR €297.50 
fflOTHER, HR5 PRINTERS €147.50 
SPECTRUMS 1BK £119.90 
SPECIAL OHFE ,̂ VA.T. INC PAP 
FREE 
KAY C OM P U T E C , 
1 3 5 - 1 3 7 G l a s g ow Roa d , G l a s g o w 
G 6 9 6 T A . T e l 0 4 ' 7 7 1 0 0 7 4 

A V A I L A B L E N O W 

Sjopliod on Microdrivo 
(oi L'1C 9 5 «ach 

H. Goa t l i n g , 4 5 A i n t r e e C l o se , 
N e w b u r y , Ba r k s . 

Spec t rum 
Ma r kbook (48k) 

f< lul l t e a che r s ma i kbook o r c o nou t a r . 
ho lds all ' /our c lassos; e a s i y upda ted ; 
cu io rno t i a to ta l s , 3orc3ntH'j<i«, o rd«ro 
of merit, mean & S.D. grapis e:c. 
Now somp'ctcv rcviscc. More featuies 
than ovei. €3.50 with manual aid 
domo 

M e n t o r S o f t w a r e 
6 9 B o c c h f id , H a l t o n , L a n c a s t e r 

STOP-REVEAL 
A unr.-uc sassctlc b- the 4SK Spectam. 
Genuinely lets you: 
1 S OP virhnlly all pnxirar^, BASIC, 
MACHINE -CODr an ! even 
fifADERl ESS-FILES, ivolecled » nor. 
2. REVEALS tl»s hidden -Jasicin (Waehine-
Codft ptograns. fCbuld be dues in 
ailveritiuegamesl. 
3. LISTS actual Machine-Code in y^ur 
video. 
Now you can STOP, LIS" VODI=Y. 
STUDY rrost Spec.rurnprog-arr^ at your 
loisuie 'And cassette is Microdrive 
',omi:«til)le>. 
ncludes s DISSASSEMBLER so can 
even stucy Sinclair ROM etc. olus the 
most Advanced HEADER-READER'ever 
written, p uo pagtwof SECRETS OF THE 
TRADE enplaning professional nethods 
asedto hde liies/progiDms, etc. 

YOU CANNOT (SET A MORE 
powenru ca ssstte 

Even S 1 OPS .'REVEALS prolan s wl n;h 
nu a genuine 48K ongl. 

POST ffi.96 FREE 
ft'fro pi <1i!(i f l . iX'/nr ;i/t:.iS ;tt'(l ls> 

KERR. 21:20 HIGH STREET. 
KINIG'S LYNN. PE301BP. 
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M i c r o D r i v e Use r s C l u b 

CALLED Microdr ive Exchange. 
̃-i is -isv/s 5t ;er c lub is des igned to t»;lp 
by re exchange o l i n fo and ido<n. 

Did you know you can pay up tD L'5 50 
tor a cassattc tc transfer tapes to m k m -
drivo and t hen the \ DOW'T SUNT 

i ss j e 1 wi l l hc l ude : H ow in avoid this, 
p lus t r a i s f e r r i n r p r o g r ams v / h c h 
r . r j r iu i l ly over-write the mictodr ive map. 
vans :er r ing VL-File. Zzcom. e tc . e tc . 

Membe sh ip is £5 per yea-. E u o p e LO 
per y j a r , 

Please nake c lwgues pa/abl i : Ki '/.X 

Guaranteed. 
Microdr ive Ex :ha r . j e s ' u n l y 

ZX GUARANTEED 
29 Ch&ddorton Drue. Unsworth. 

Bury. Lanes. 
Tel 061-766 5712 

SPEC TRUM 48 K H I S TOGRAMS 
LINE GRAPHS * PIE CHARTS 

A t Lns l l 4 p r fen t is l l y very ms»fnl' 
programs sup j l i e d o n TWO cassettes. or 
m l c r od r iw c i r t r i dges das i g i ed for i f i k 
Spec t rum users to display £• record Data 
o n C o l o u r e d c h a r t s / g r a p h s i n 
s e c o n d s 
11 CASSETTE 8410 
S ide 1 - His togram P -og ran . 
Co n 2 8 bars, clustered bars, 
b i de 2 ̶ Line g r a j h p o g r an . 
2 0 l i ies , 28 pofnts per l ine. 
21 CASSETTE 8420 
Side A Stacked Bar Chart Program. 
14 s:ack5, 12 bars. 
S ide 3 - Pie Chan Program. 
12 PSes, 20 segments per pie. 
* User - fr iendly Menu 
Dl ivt ! OPUU-' IS 
* Selectable 1-3 s te rne te co lo i r o t i 
bars. ' l ines/ segments. 
* Au tomat i c s ca i ng f labelling o l the 
vcr t icu l 
* Exponent indicEtor. 
* nbuH upt ions for label ing the 
h o r i z o n t a l a x i s / p i e s / 
•cpgmtinK 
* Facihiy ir: design y ou r o w n la Dels 
Tabi. lat io- i o f :lata b descr ip tor . * . 
* Expansion i f displayed data. 
* Save so tann la.:ilitv 

* Print + Phutograsn 
* Micrcdr ivc f a c i i t y 

A M U S T fnr A L L po r to r rmnce analysis 
and small hushesss? . 
Interested? Semi c h c q i e / P .O . for £7 .50 
per cassette incl P bP i or IT 14.95 per 
microdrK-3 cartr idnu to ; 

R. E. M A J OR . B . T o c h IHons } 
4 a . Was- .burv Rond , 

B r o r t w o o d , 
Essex CM14 4 JS 

Suppl ied w i th Comprenonsve 
inst ruct ions 

Q U I C K DESPATCH 

A M S T R A D COV I PUTER 
DUS T COVERS 

fv'ade in or io piO;o, f r om mctehinf i 
proofed an(i-stc-tic r y l o n Pioaa n green 
w i th /^mstrad CI !C 464 , printed keyboard 
sect ion C 5 3 5 . Sto t t mooo o: co lcu r . 

BBD Cove r s 
39 Man s e A v e . , 

W r l g h t i n g t o i . WNG SRP. 

S P E C T R U M Z X 3 1 
£ 2 5 K E Y B O A R D S £ 2 5 
Cased keyfcoard 0 socket accepts Atar i 
tyae joyst icks keypads e:c. No need to 
DLy exporoivo ntorlaooc, 4 2 fu l l t /ovsl 
reed n ag i ic t ke /s f i e t posit ive ac t ion , 2 
sh'f t keys plus spacebar 1 2 " x 9 ' x 3 " 
case, computer or.d power supply i 
in<:DN >-A<IA Wo io ld i - r ing, OSKV f i t l i i i j . 

7 -14 days del ivery 
P i o n e 0602 474973 

VIC TAPE EACKUP /.-III b a c k u p mos t 
V i c -20 p r og rams , i n BAS IC , mach ine -
coc la , cr b o t h . De t a i l e d I n s t r u c t i o n s 
a r e p r i m e d on t r e c a r d i n lay . ' . ' I t ; I ope 
D a c k u p i s easy to use. w i t h p r omp l i n g 
by c o l o j r and by s o u n d ̶ w h e r t he 
c o l o u r s c h a n g e a n d t h e t o n e s o u n d s , 
t h e c o p i c r Is ready ! LuaU au or a a r e 
a i rma i l ed , 30 p x > r o r i g i n a l s can be 
f r i e d aga in . W c r k s w i t h a l l m em o r y 
c o n f i g L r a f i o n s ̶ or>o m a c h i n e -
lan : jua£D p t o g r om c l l owa a t t o r m t i c -
a l l y l o r memo r y d i f f e r e n c e s ! Send 
c r o s s e d c h e q u & PO l o r 9 5 t o : Leve l 
S o f t w a r e L :d , PO 3 o x 55, Sh i r l e y , 
S O . I H U L L BOO ' S L . To l : 021 £43 G729. 

A G E N T S W A N T E D 
T o supp .y ha rdware /so f t v>are t o c l u b s 

h ome , s c h oo l s , e t c . 
L p t o 2 5 % c omm i s s i o n . 

EZO.iXJ WJI I I I u f f ec s u f i v a r o .VLTH y ou r 
f i r s ! a c c ep t e d O lde r . 

S c i d lor d e t a i l s t o P om e Base f . ' i c ro 
Supp l i e s : 4 Q u e e n 3w o o d Avenua , 

k Jo r t homo ton . 

D O I T W I T H 

W o u l d v o u l i ke t o t r a n s f e r \ o u r S p e c r u m p r o g r a m s I r om 

© MICRODRIVE TO MICRODRIVE ® TAPE TO TAPE 

© TAPE TO MICRODRIVE © MICRODRIVE TO TAPE 

^ ^ ^ T h e n d o i p w M ^ 

tPAMS-:XPBtRR in hi- ircst cctrp-etM le vj [o>oec at lai- m-.̂ u-I'-itj Vricrats i >) Sf.Uiun ifuyuifc 
Tr<r/ CT9 Jjei-Ircrd^ smife rolU.- let i n : f. « r v ffTCiei "itc> sjc raxi O?,onc viwie - ,nh-cn?Tpi fciW. 
ercUrr >WJ ft iro-ii'er cr\ Knd ct p a j rare ip lo rro titu&O K hngltr • p w -xo you do n r h*ii igc cip/nor. 
HANS-:XPRfSS si: i : : ;s r rd r i r c u v e »Tpcron c r J a i iwiu:Nc rcfAsre wck. iv Wily 
wsore Jl"«nrc Ite II till- '<•< r<) 95o-a eirrt i fc i tnic' T.VK TOMCROCftMC i MOXJDHIVf 10 
MD"?C0bvr III £ nO.toJoarulMU.ywtatf incfourj iODicns se:oroiev <" £ 550o i y . 2 i 4 1 

TAPE 

»nc T« o c o * 0" »AH 5 EXPRISS 0 ) . © © © ^ , % ^ I macs, C ^M /FO k r . . 
Nare...., ;ni«>* •LUCITOVVITTOIU.latiilKI 
A:lli(S: 

113 M e l i o s e A ve . L c n d c r i N W 2 

C O M M O D O R I l 6 4 
A N D 

V I C 2 0 
P R O G R A M C O P T E R S 

The>- copy most cassctto based 
BASIC, iticchirc code and multi-
]>an programs of any size. Fkjih 
copiers are writt:n in mwchir.c ccdc. 
Programs usinu a range ot' pro 
teciion tccl nique.s can be coricd 
easily. Audio and visual trotrpLs 
arc used f'cr e.tsy operation. Full 
inslructions are contained in ihc 
piocrair.s. 

V I C I M I T A T O R £ 6 
IM I TATOK 64 £6 

Please -UU- which is required and make 
chcq.ies/.- 'Os paya j le in ] A K WMTT - , 

jx/iu orders ro; 
I A.N W A I T E , Di-pt Y C , 
I I Haz l c l a r r ow Road. 
Shef f ie ld , S t 8 AU . 

REPRINTS 
o ready mode soles aid 

I f y o u a r e i r t e r e s t e d i n a p a r t i c u a r a r t i c l e o r a d v e r t i s e m e n t i n 

t h i s p u b l i c a t i o n w h y n e t t a k e a d v a n t a g e o f o u r r e p r i n t 

s e r v i c e . W e o f f e r a n e x c e l l e n t , r e a s o n a b y p r i c e d s e r v i c e . r o r 

f u r t h e r d e t a i l s a n d a q u o t a t i o n 

Ring Michael Rogers on 01-661 3457 
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Telephone: 

FRODSHAM 

C928 35110 i2 
computers 

f THE 
Showroom 

for all 
the 

leading 
\ micros . 

G. A . BOBKER 
DOES IT YET AGAIN 

ZX-GUARANTEED (Dept VC> 
29 Chadccrtoi Drl^e. Unsworth, 
Bury, Lams. Tel. 061 -766 5712 

totally confused? 
made comparisons? 
nearly compromised? 

come to 
northern 
computers 

completely committed! 

sKcntm CHiSS 
Oere you face 
The Turk 

The original Turk was an 
eighteenth century auto-
mation, a life-size mechan-
i:al figure resplendent n 
Turkish costume and seated 
behind a wooden caoinet 
on which a chess board and 
pieces wo'c placcd. 

OCP now offer y o i the 
twent ie th century equiva-
lent of that Turk ̶ a chess-
playing computer program. 
The Turk challenges you 

to a game of chess! 

MANY 
OPTIONS s 
INCLUDE: / 
•6 Levels of Difficulty 
• Demonstration Mode 
• Board Editor 
•Games Prirtout Faci ity 
•Blitz Chess Agairst the 
Clock 

•Two Player Mode 
•Unfinished Games can be 
Stored 

• Recommended Move 
FULL INSTRUCTIONS 
PROVIDED 
CHESS THE TURK 

ONLY £8.95 
Post order to 

Oxford Computer 
Publishing, 

P.O. Box 99, Oxford. 
134.'<4 

VIC-20 Taps Copier. Copies almost all 
games, any HAM. Money t>;*:k guarantee. 
£3.95. Griffiths, a Moss Close. Rugby. 
Warks. CV22 6SD. 

LYNX 
COPY CAT 

I his is t. collficiion of programs :or serious 
and non-serous irog-amraers alike. 
COPY CAT will Loac/Save/Verify, with 
or without autc-rjn m-c, tasic. and 
multi-part programs and maka securit* 
copies at a different sseedto the original. 
Tvo ful disassembler*, DI5M £t rarn top. 
DI58 at tho bottom of program ra n, so 
that all of tic codino car be sxamined. 
BF.EAK a short relocatable m/s program 
that aciivatts the 'BREAK' key so mat in 
tin event ol a prog rati crash, v whilst a 
program Is rurmlrg, a press on ihv key w; I 
roXirr. you 10 the monitor 

Send cheqee/PO lor £ 7 t e e 

AŨRAC COMPUTING 
1 Fox Road. Ma<hhu-y. 

Chelmsford. Essex, CMI 4TJ 

MAKE YOUR OWN 
T V M O V I E S 

using 
SPECTRUM 48K PROGRAM 

Tape yout movies a r d p a y j a ck 
to urnuati fricnco. ZX-81 ond 
Spcc t ' um morse-code reeding 
progs. 

fo ' details: 
PINEHURST DATA STUDIOS 
69 Pinchurst Park. W . Moors 
Wlmbome. Dorset BH22 OBP 

COPY MATE 64 
Simplv the best CEM 61 lace back-up 
Utility'you can buy. SAt/£S TO TAFF 
A N D / O R D I S K . Two prograns on ore 
cassette gives UN ECU A I L E D 

R A N G E . A prolcSSional product 
supplied nn qu-lity onssfftte with 
full instructions £5.75 

RESET SWITCH for CBM 61 ard 
Vic-20. simplv olucs into your 
computer, with frea prog ran on tape 
to recover conlrol from lockouts, auto 
runs, otc. £5.99 

HORI2DKI SOFTWARF 
15 Bamburg Close 

Corbi1. Northgnts NN18 9PA 
SPECTRUM SHADOW_ RDM disassembly, 
l-ullv commontec. Uasse-.te with printing 
program C2.50. Printed t'5.95 Milyoft 54 
Potters Road, Ashtcaii, Surrey. 

Programming the 

PET/CBM 
Bv Raeto Wi 'U 
The Reference Encyclopedia for Commodore 
PET and CRM Users 
ComcrvKcnalvc tcachlngand !*faninccb<w4< nn 
prognimiring Commodore's J000.3000,40M<and 8000 
microcomputers and perpherals. 
MMV prc*r»m*. diorkiaod (Jaarani. 1'. chrnpim, (BJKBJICM. 
«wtl'ni»T.lT i paj* l»nf»-ronr̂ 1 M>trbJ>Jt. 1S8N0«07«£0 
07. Price In UK Md Etrt>p« ti 4.90 each ilodudw pert and 
packing. 48 hour onlri lumsround piumnlteJ. 
From cittlmsivjbwkrlt'i w -Mtn: 
Trad* Manager, Edward Arnold (Publishers) Lti, 
Wtxrtlancs Park A'eniM, MAIDENHEAD, Berts 
SL35LX. 
Tel: (062882)3104 
'A mastcrpiccc"̶  Cr<iir»< Conpun/f 'Cvvrrfai! ̶ Eduronotvl Ccrrputint 'Exceteiu"̶  /im vrrautu 'Comfrcherrive 6; Aoruialc"— hm 3unrrytfd 
fe.ti osiers <rtd msic cheques ju>ufnVio. TraArUana>Ar, nduvt'i Arnyld (hlbllllfn) ' 
Wood'tinds FttfkAvrnLf. MaIOESHF.AD. teiktSL33LX. 

. .copy.iei Prjgrin-minR tic PEIVCRN i.\ fli.W 
I eiKlctt ihejueil'U lor I 
NAME 

ADDRESS 

New Releases 
of computer soUwae for tho 
CBM64 BBC, Spcctrum, Atari, new 
list cvtry to weeks. A'co software 
fur the T i99 /4A, Cragon, Electron, 
Lynx, Sharp WIZ700, Tandy, Vic 
?0. ZX81. Please sta:e computer 
business and games software. 

M J. SEAWARD 
St Olafs Road, St ra t ton. 

Nr. Bude, Cornwal l . 

• * BBC+Electron Sinclair+VIC64 
• + Dragon nfr Printers Disk Drives 
• -fr Plenty of Software 
• Books/Games hJh Help & Advice 

+ Secondhand Computers 

1 Churchf ie ld Rd 
iFRODSHAM Ches. 

W A 6 6RD 

THE computer centre of the NORTH 

TECTEL ROBOTICS 
CONTROL BOARDS FOR HOME COMPUTERS 
OHIC 
ORIC DUU3RY 
1 of 1G channe controller 
ORIC. ADC 1134 
Supatfast 8 channel anafcg digital 
scanrwr, 8 oit r3solction. 
GRIC I/O port D9 
13 (JIIAjldimiltltllu oliuillioli 
CRIC PRIfvTER C95 
25 co. marix, graphics Joufcle siifld 
print, ink 8 ribbons 

ZX81 
ZX61 DUU3RY E22.5C 
1 o"' 16 :hannel controller 
SX31 ADC C34 
Superfast 8 channel analoj ̶ digital 
scanner, 8 bit. resolution. 
ZX£1 I/O po-t C3-
1C jroginmrnublo chonnol-j 
2X&1 HtRESOLUTIOfs 
GRAPHICS £28 
stunninc results. 

I EXT SOFTWARE a new range of educational programs. 

TODDLEFS (pre s;hocll 
LEARN ycji A.PHABET 
LEAHN to COUNT 
LEARN your COLOJRS 
LEAIVO yair SHAPES 
ABOUT the HOUbb 
ABOUT tl'f; KITCHEN 
ABOU1 C-OTHES 
t3.9t oaci 

Send cheque or Postal Order to: 

MLMS ft DADE 
ITBXT cookbook iEnglshl 
I TEXT cookbook IChirose) 
iT£<T cookbook Iltalisnl 
ITE<T cookbook I Indian) 
l ltKl Wine u Beor WaKtnj 
ITEKT Cookbook Desserts 
ITEKT Cookbook Conlcctipn 
C6.35 each 

TECTEL 
Telford Opportunit ies Centre, Halesfield 14, 

Telford, Shropshire. 
Tel. 0952-581738 

Ptt!' ei.R0 fo/ cotviol Loaros €1 for ispes 

How or-j wil it oo l)5<or€ conpetcors 
b«gi-> to ;;r.ch up to tits program? 
Mo'A TA=T 3 letsvou STO3 Hesdle-lous 
Filet and unrnergable Basic program; so 
can stuoy ihsm and.'or transfer to 
Micodrive. Incudes pseudo diss 
assembler wheh gives ail the relevant info 
in cbitr plain Onglnn. 
TAFE 3 £3.50 IC3 10 MDX rr.emtcrsl 
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BACK-UP 
TAPE COPIERS 
Unique machine code programs to allow security 
bach-tp copies of the majority of protected 
software. 

Available for: 
COMMODORE 6 4 £ 5 . 9 5 ELECTRON f 5 . 9 5 
VIC 2 0 £ 5 . 9 5 ATARI £ 5 . 9 5 
BBC £ 5 . 9 5 SPECTRUM £ 5 . 9 5 

TAPE TO DISK TRANSFER 
UTILITIES 

Speed loading aid trarsfer your games, etc to disk. 
Ava lable for: 

COMMODORE 64 £9.95 
BBC £9 .95 
ATARI £9.95 
ALL COMPI FTP WITH FIJI I IN5TR(JC"IO^S 

Price includes VAT, fljp^ll 
?ost & pac^ing. Cheques or W 
credit Card number to: ' L ^szJJ 

EVESHAM MICRO CENTRE 
Bridge St, Evesham, Worcestershire 

Tel: 0 3 8 6 4 9 6 4 1 
MEW SHOP MOW OPEM- Micro Centre, 

1756 Pershore Rd, Cotteridge, Birmingham Tel: 021-458 4564 

International 
Software 

House 
seeks Hackers wi th 

original programs and 
ideas. We offer 

development assistance, 
loan equipment, and high 
international royalties. 
Send sample or details 

to: 
Keith Dean 
Box 100, 

33 Church Street, 
Rickmansworth, 

Herts, WD3 1DH. ,31 

LEADERS IN COMPUTER GAMES 
REQUIRE PROGRAMS AND 

PROGRAMMERS 
1. Original game orograms for the Spectrum or 

Commodore 64 are urgent y required: 
Arcade, Strategy or Anvenrure We pay top rcyaltie; 
or tailor a contract t o suit your needs - world-wide 

sales ensure tne best possible dea. 

2. Programmers to work in 280 or 6502 assembly 
language for :ontract wcrk or translation coding -

best results. 

Fhone or w r t e in corfidence to: 
sof tware Development 

Ocear House, 6 Central Street 
Manchester M2 5NS 

Telephone: 061-832 6633 

QUANTUM HARDWARE 
Sinclair Repair Centre 

Wo have the spores fo: .ill upairs to 
S î Cf HUM'S ZX8I, RAM P.\CK & ZX PRINTER 

All rHpairs earned yul l.-y qualified suff. niitf. mpaicd o original stan33rd 
2X81 £11.50 

R AM PACK £9.9E 
SPECTRUM £18.03 
ZX PRINTER (18.(10 

{ sub j ec t t o r t c e v e d c o n J i l i c * i ; . ¦ 

Prcfts ncluile tuiorn xistsge and racking. 
A'so available C10 Computer Tapes GEo 

C1S Contour>r r ipi>-j 70p 
Cassette Lead Soecirum 12.20 
TV Leac Spectrum f 7 70 

All prices incl ids prif.iaic; fi iKidong 
Sparjs sibjec to svailfi>iliiv 

Cheques O postal orders trado piiy;jlilc ti. QUANTUM 
S;lf addressed enŷ topr; for mquirios lr-

Q U A N T U M 
33 CITY A RCADE . COVENTRY CV1 3 HX . 

flTLflnTIS COmPUTER 
SOFTWARE 
LimiTED 

URGENTLY REQUIRE MORE 
HIGH QUALITY GAMES 

If you have w r i t t en an exc i t ing and or ig ina l 
game for the CBM 64, Vic 20 or ZX Spec t rum 
we wou l d l ike to ta lk to you. If t he game is 
good, w e w i l l pay high royal t ies on wor ld -
w i de sales. 

In the f i rs t ins tance, send a copy o f your 
game, toge the r w i t h any ins t ruc t ions t o : ̶ 

MICHAEL COLE 
At lan t i s Compute r So f twa re L imi ted 
19 Prebend St reet , London N1 8PF. 
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DRAGON 32 
CASSETTE COPIER MEGASAVE F A N T A S T IC 

S A V I N G S 

SPECTRUM 
SA8RE OTLF 8.2: 
PSY'RON 6.31 

MUGSY̶  5.0: 
JACKS BEANSTALK...4.95 
FIGHTER FtlOT 6.25 
TORVAOOLOW.EVEL 4.75 
Hill IC H.hll 
LUROS OFMinWIJHT. H.hil 
KDSWCK4NGA S.I (I 
JET SET WILLY 4 n 
BEAKY 4Hb 
AO VSTRA 4.85 
NIGHT GUNNER ..6.5:0 
lOOrBALl MANAGE8...5.5S 
IR ASHMAN 4.75 
M1KIN ALIKI 1.yi 
ANTICS 5.75 
WAFS OF THE VORLO.,6.75 
LcS FLICS 5.5t 
CAVELON 4.8> 
MICIO OLYMPICS .4 95 
OOQMSOIY CAJTU..-.5.30 
OEATIlClUSE S.25 
HARRIER ATTACK 4.$i 
SCLBA OUT 4.75 
WIIEELIE '1.35 
CAVERN HGHT-R ...4.35 
1RI1QIE TRUB9LE 4.03 
GLtiC GLLG ....4.75 
30 TANK DUEL 4.95 
KRAKATGA 4.75 
I\FF:NnA i 7i 
FRED 5.9) 
30 WIT /TTACK 5 9) 
BUGA80C h<0 
SNCWMAV H„Q) 

VALHALLA USD 
ME5.S FI31M ANUKIIMHIA 

_.4.75 
MATCH KIINT G.85 
IUHD UF I IMt ..B.5J 

FnntPOST 

COMMODOH SPECTRUM 
SON OF BUGGER ..6.50 ATICA'AC .4.75 
BEACH HEAD ..8.50 AUTOMAN'iA S 7S 
VA11'AI 1A 11 sn aUE THUNDER 1 7S 
ouiu 11.50 INFERNO S 50 
SIICEP IN 5PACL . .B.40 0D0E IIAME MAT. S 70 
GYROPOO. -.5.50 MILLIONAIRE ..•.50 
LOCC ..6.50 STOP "HE EXPRESS.. son 
HUt> ..li.50 SNK THE TITANIC..... R75 
ARABIAN KNIGHTS.... .535 3>ECG«PH 1.25 
SOI C rtlG'IT .12.50 COSMIC CRUISER. ... 
BOZO'S NljHT (UT.„ ...5.50 WOHtfi CUP F'BAIL,, ...5.85 
SIAK IHUJHtH ...b./b «0HSt IhNliS MKH A1 
CAVtLON ..5.55 SEA 4 P'i 
ENCOUNTER ..8.75 CUILL 111 75 
HOUSE OF USHffi ...5.85 WHITE LIGHTNING .12.50 
FOOTBALL MANAGER...6.35 ElAOE ALLEf ...4.75 
AUT4MANA ..G.85 30 LUNA ATTACK ...4.75 
FELIX IN THE FACT0HY6.B5 CAESAR TH[ CAT ...5.95 
AUI7 INT1HCEFT0R ..5.85 FYRANI0 ,4,95 
All :?,S5 AWIH'JO... ,.0.30 JNonoin II 
IHAiHMAM . 6.8H /UF WEOCFISCIN PET...J.95 
Btllt THIJV0EH STAR BLITZ i.as 
WIMRLEOCN . 15115 FACTORY BREAKOUT.,.1.95 
JACK « -HR E.I ANSI Al K JIR TRAFFIC C0N"R0U.50 

..5.85 F099IT 11 50 
AN080I0 1 ..5.91! FANTASIA CIAM0VD. 
rt'HE:LIN WAU> ..5.85 RJLL THROTTLE ...5.95 
Fl H1HT PAtH ?.'•? fisn 
THE EVIL DEAD ..G.8E 10WER OF E\'IL ..,5.10 
PYRAMID ..5.5Q AMSTRAO 
GILLGANS GOLO ..5.75 FAHHIcR ATTACK /R5 
PlNErtLL WIZARD ..5.75 (00£ NAME MAT 7.R5 
SUPER PifELINF 5 50 HJNrfR KILLER I 
AZTEC CHALLENGE.... -7.5C CUIOE TO AWS BASIC 13.00 
SKUIL ..G.8E VIC-20 
roRoioDEu fonrsT., ..7.5C FLIGHT 737 ...j.M) 
HPA-IIROU ATT RftR lUrttH UF LVIL ...J.4D 
CYiltnTFlGN M15SI0.S..6.85 COMPUTER WAR i 45 
ORACLES CAVE •6.85 5U0 COMMANDEF ...>.45 
SWC0P ..6.35 TANK COMMANDS. ...3.45 
GHQJLS ..6.85 fllARIJT RACC 

PLEAC5P. 3T ATC Wl IIC I MICRO 
SFMU CHEClUE P.O. TO: F^ST SERVICE 

M E G A S A V E 
Dept B , 76 W e s t b o u m e Terrace, London W 2 

RETAILERS 
fo r fast speedy distribution service contact 

Drake Distribution on 0752 S71606 
Vte can Offer you: 
• 24 'hour delivery tt UK 
• Tiio B»»t Dtacourto 
• Starter packs avasiabfe 
• All :be t*test software 
• Petsonai weekly ceKvery service throughout tHe U< 
• Export cnqulikM woloomo 
• 48--knir delivery an be .arranged 

At r«t$iler» oumlvw we itnow the titles that sell. - fhone or write for a price list oow. 

DRAKE DISTRIBUTION 
36 New Street, Barbican, Plymouth. 

70 

SPECTRUM 
SOFTWARE CLUB! 

LOWEST COST FREE CASSETTE! 
Hirf i and Exchange games f rom just 50p 
Buy new games at t i e best possib le d iscoun ts 
Hundreds and hundreds of games to choose f rom 
Regular News le t te r w i th deta i ls of new releases etc 
Every new member gets a FREE BLANK CASSE11fc! 
Al l the benef i t s of other c lubs at HALF THE PRICE!-

Send jus t £3.95 anc we wi l l rush you you ' Membersh ip K t 
and Free Casset te: 

SPECTRUM SOFTWARE CLUB (YC) 
287-291 HIGH STREET, EPPING, ESSEX CM16 4DA 

(or send a stamp for catalogue) 

I PROM SERVICES 

ANIALOGUE CONVERTERS 
for ZX81 and SPECTRUMS 

8 b t 8 channel input C23.95 
8 h r 3 charm-! output f 26.95 
12 bit R r.hanr inpu: £57 95 
3 slot motherboard £16 95 
23 : 28 way cdgs cards 75p. 

conneciors C2.50. 
SAE for details of these and 

many other interfaces. 
EPROM SERVICES 
3 Wedgewood Drive. 

Leads LSB 1 EF. 
Tel. <053?) 667183 

BECOME 
A PROGRAMMER 
Improve vour prospects in the 
industry of the Rfl's We'I 
develop your ski l ls IT ore 
quickly and more professionally 
with our home study Program-
ming Course, based on Spec 
trum. Write for Prec brochure 

IDEAL SCHOOLS 
Ref: YC2. Freepost Woking, 

Surrey GU21 4BR. 

1 0% OFF 
ALL GAMES 

ORIC BBC, DRAGON. 
COMMODORE, SPECTRUM 

2l.Hl-"JIII 
B.)5 

'Cnyii; \m\ r « io.ii i Mi i Ma-ic Mher 
2l.Hl-"JIII 
B.)5 r n 

r « io.ii i 
Mi i 

Hoib'rt 13.15 RKIIWIIKII 
Cutibait ! 7.2C /jo 
Chwa $.J5 8.M ajen ; 7.X 4fi 
iHaata 515 ; s r 

Send SAE for complete lists. 
Send Chocuo or PO to McDerrnoM 

Aco Software, 8 S< aw Road, 
Working:on, Cumbria, CA14 <!LU. 

CBM64 OR VIC 20 TAPE COPIER. Copies all 
software Ac:uol horcwyro device €9.59. 
3cp\righl Unisolt. 31A Ch.irch Rood. 
3urron Joyce Noiilnyiam. 

ATAR 400/300/800/XL 

Csrtrldjo Ba:Vup System 
Bick Lp 6.M5K Cir1rii$j*r. to la;c aril ditc. -lOU'fiflC with -6K ram De luxe version lus odd 603© DlKleson ca-iridge slmtjlalor Cartridge to 'ape 4 disc.,€15X10luxe£20.00 Sjorndmulslor l»ard EU.OOtfe luxe£17.00 

<L Cartridge BfCkup 
Now a-.allat>e Send fcr detiils aid price. 

Tape Duplicator Dupilc:.lc alinosl any slnfio n- mutiHtaje laae. BASIC progiam. a8K rem rex>mnenritrl 
Tipe Djptlcfclor.. E6.D0 

Fast iDatki R<duc< tape low no time ol almc&l allot ycur sngle sr inUtisUc* tapes hy up lo 50%. Mo hardware modi'icaions required urns slaida c <10 or 1010 program recorder >-ar.i Loaaer - EI0.30 
600XL Memory Upgrade 

Upgrjtfo your 16K to 6dK. Complete <>l wth 
Idl inslructbns. 
Uafftoty UMf3do. r7S«1 

Sonlcor. 
Let inn and Drom Mowing sorvipjs alto avail-
awe. Send fsr doialis. a«lld laffle CAC l u r l i c r Ll-lu'lc. OO oiy.'oliol the absve £M new produrl.i. >>ll prises are Ircluiivc o< pSs UMItl<5 arc for 4OOi8CO/6COXLi'BOOXL unle33 otherwise specified. 

S. Terrell 
17 Ccck Close Road, Yaxley, 

Pelerborough PE7 3HJ 

-SUPER BREAKERn 
r \ . | l i l t . C C M M O C C n C O l il.-, u l . l l / n l i l 
b s c k - u ? m c s l r o r x i ' H r p i v < j r a i n s 
« . : o T a p e o r D s k A l s o ftaw a v a l f e f c t e a 
T A P E T O D I S K U T L H T f o r i r a n d e r r i . ^ 
c c K O t t c j o f K v o n j o i l o ^ i . - i l : . l i o f r . 

' E i p p l . - e d v ; v h lul v.tJUki n s l r i c b o r e o n a 
d a t a o i s s c t l o i : x l : > r : h p r i c e d r i JUK J 1 4 . W 
« c h 7 o r r f a . - ! t u r n r c u s d o : o r d e r s , b v 
Fir',-1 HuchCh»quo'P O . or ?.*£ 
Icr dfilJlls Lo: 

Clark Kent Software 
26 North Cape Walk, 

Corby. Northamptonshire. 

DUPLICAS 
£7 .95 inc 

{Please add £1 for orders 
outside the UK) 

Cheqjcs and FOs made payatte to: 

OUICKBEAM SOFTWARE 
67 Old Naze ng Road 

Broxbourno, Horts EN10 6RN 
Previous cuGtomors ploaaa <tcnd eld 
tape + £1.50 for latest version 

16/48K Spectrum Games 
Zap Attcck: 
Ampzing extra smootf: graohioj. Ijefeno 
uart> frcm increasing numbers of t:loud 
drinking aliens. Compatihlewilh Interface 
2 and Kempston joysticks well as keys. 
Milfcit. 
Mire fcr gold while avcidinc tin.- pit 
monsters. Increasng n.jml>;rr. andstued. 
Conpatî le v/ith hterfBce ? and kevs. 
Both goitc.5 haw >OOc>'., .tHichtic ;o<tv 
'jsf action and ana/iny contin/vus 
sound effects. 
Send £4.95 each or f7.95 lor hoti on 
1 cassette :o: COSMIC Sof-.w.iro, 8 
Apex D'ive, Highbridge, Somursot. 

ATAFI 400/600/800/XL 

Cartridge 3ackup System 
Back uo 3 1C K cartridge to tape and disc. 
4nn/Rnr -.vitT 4RK ram nn Inno vprainn 
has goh edge blades on cartiidge 
simulato'. 
Carridge to tape Er disc C15 CO 

d= IUXH C23 .00 

Spfiie simulaior board C 12.00 
c= luxe CI7.00 

XL Cart-idqe Backup 
60C X L : 2 5 . 3 0 

a o c XL -:3O.DO 
Specify Tape or Disk 

rape Duplicator 
OuplicBO almost any Jingle or nultistage 
tape. 3ASIC procram. 43K ram 
'ecomm=nd£d. 
Tace DipllCctor co.oo 

Fa<t Loader 
Recuce tape load ng trr.c of almost all oi 
yuui sil ule Illul.bltJU^ ldpr-3 by H-1 lu 
49% 
Fast Loader L'6.00 

6 ) 0 XL Momo r y Upgrodo 
Upgrade your 16K toG^K. Complex kil 
with full instiuctions 
\ 1 oT i o r y Upgradt- C75.0C 

Services 
Lisling jnd prom blowing services eilst 
avatable. Send for derails. 
Send Urge SAE Ic further detalb or 
anyall of the above Jnd icw predicts 
All orices are inclusive of pOp. Ltilius on 
for400.'S00''XL/800XL unless Otho'wiSt 
specified. 

S. Terrell 
17 Coc< Close Roac. Yaxley 

Po t c r bo i ough PE7 3 ^ J 

The Publishers take all 
r e a s onab l e care t o 
ensure that classif ied 
a d v e r t i s em e n t s a ro 
genuine, but readers 
mus t s a t i s f y t hem-
selves that they wi l l be 
ob ta in ing what they 
require before entering 
into transact ions, p a i i -
cularly if they involve 
large 3 jm3 cf morey. 
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SUPERIOR TAPE COPIER 
\'»'r ;irr; convinces thai me .kw CO? SPY is 
vory best StMClruit la:e coaicr ivaitmlo cn 
c,-i<.c0t<0 Clrtj a be l le one & TWICC your 
mcney back il 'irid ;a hrllcr copier 
offerina better valjo. 
a Can copy camptetapiogrnns all lnc«e<jo 
o. Can make c o p c s oi proarams uoto S0< 
iorfl. ir^s j cm •;.»•/ m>< ion]| 
c. Very ;implD lo use. 
<1 -las copied ail ptoflriins we krow cf. 
o. Microdrive Compatible AND includes a 
PRZ-̂ rarr 1<? C>py tapes »o ITVC rod-ivo. 
WARNING. Vou c m buy a cheaper 'Mickey 
Mcuse" :oc;er which copies only ?ne sactio-i 
at a l i n t & lias ID nn reoaded after e3ch. 007 
S P f stays in Spcclrum till low tc flc. 
lAh SKY is just fis.as 153 

ZX GUARANTEED ¦YQ 
28 Choddorton Drlv», UntvrOrlb 0«, y, Ijmiwm. 

T»l: 061-7B6 S712 

HOME 5 

ACCOUNTS 
Pet your houec in order! 
Probably the best home use 
for your computer! Co more-
hfinsii/fi novpragf? r>1 hank 
accounts, credit cards, HP 
etc. Inbuilt accuracy check 
for all transactions. Pro.ecl 
cashf low for a ry perioc 
ahead. At/ailable for CBM 64 
or Vic-20. £7.50 or Irec 
details from: 

DISCUS SOFTWARE 
FREEPOST, V/indmil l Hill 

Brixham TQ5 9BR 
Tel: 080 45 55532 

BACK-UP 
TAPE COPIERS 
L-kjjc r.vtiine c ok ftotf-ns toalow xcjk, 
to:kipqopie: ft DV rr<jK<ty pwectKt 
KTr-vf 

coMnoDonc<34*5.9S eiecrnoii «.»3 
UC 20 i5.95 AWBI £5.95 
EBC iS.9S SPECTRIN £5.»5 

TAPE 'Cl DISK TRAISPFR 
UTILITIES 

Sot-K "csii>3 :n<1 tuiwrcf yxr i^are^ di. lo d:K 
ftotobtelcr 

fOMwnrvTRE 6a fo.es 
BBC £9.S5 
ATARI £9.S5 

'.LLCCWFtfTE wrr. PUL ir^TRUCTlOKS 
1'rtiv.rrt.W.HI 

t 1 

Ev/ESrlAN WCROCEMTRE 
BrirtQ- SI. Fuivxiom. UA-v<ost*-mhir* 

fe: Ji 86 £9641 
i ?M iwr nuwortn-n.ivCimiv 

l - i b m - M r a.-. •oH-' . I / . lv^rq' .- . . 1(1 Oil - i l 

The Jet Set Willy editor. 100 % 
machine sode program. Will 
totally redesign Je f Se: Willy 
and create an extra three rows. 
£3 50 incl. p&p. Bend cheques 
ur publdl udets lu. 

Soft t r icks, 
1 R o w a n Place. Dundee, 
D D 3 OPH. 

DRAGON 32 
CASSETTE COPIER 

DUPLICAS 
£7 .95inc 

{Pease add C1 for orders 
outside the UK) 

Cheques and POs made payable to: 

QUICKBEAM SOFTWARE 
67 Old Nszeing Road 

Broxbourr.o, Herts EN10 6RM 

DISCOUNT MAIL 
ORDER SOFTWARE 
ZAXXON £4.15 
TRASHMAN £6 3S 
JET SET WILLIE £5.3& 
:OOTBALL MANAGER ff i ?R 
MANIC WINER £ 5 3 5 
T H E 3 0 S 5 £ 0 0 5 
COSMIC CRUISER £4 95 
SNOOKER £0 05 

And more. 
S:ate title and rrtecnine 

S.A.C. for IstS 
Creque/P.O. Tc Of.pt YC 
Universal Publishing 

6& Thurtow Park. London. SEI1 8JP 

SPECTRUM Software I ibriry club, news 
- tc. Almost every new release in stock. Life 
membership £3.60. Software. 27 
Mossido Road, Blackburn. Wost Loth an 
EH4"5 VON. j 

" KC/FW/HT 

T H E D U K E 
Cassutt; to Microdrive Utilty Program rewritirg umeceasary with Ultinate Image games 
etc. Even transfer Scabhte. £5.95 

M A Z E O F - M A Y H E W 
18 £>crccns b? action packed Kace'N'Chas« M/C. OesJ-gn y o u ov.n scieen f its 

too hard. £3.95 
T H R E E - C A R O - E R A G 

Highly addictive : a r d g a m ; . O r * player vs. Spoct'um Hustters. rheygarrb le , l̂uff and 
usually'.vln. £3.95 

Cheques to: M. Alexander 
Alexander Computing Systems 
24 Whitecross Rosid, Hereford. 

Dee-Kay Systems 
THE HOME CQMPVTEP RAJ. UAIVfi aytUALfSt 

DRIVE A"RAIN. We her/e twogemesto 
choo33 frori in our iruin driver sin-ulalion 
stries. 
H . r i N l i S - O I S M A N . Crive froir K i n j s 
O u s s to Doncftster in an H S T Daltic or 
Hrush 47. Perfo'msrce ol motive power is 
accurately portrayed wi.hin this game. 
T-ieiu s plenty of scooe fo-spir ted running 
b i t watch out for signals. 
C O R M S H R I V I E R A E X P R E S S . Step 
aboard u Class 30. H S T or Brush 47 and 
dfivr: fiu.ii PoJdinylun lu Exoisr not 
fwgel;ir»n your Reading stop. AJI ycur 
conceitra ion v.ill berequ red on (ho 0cr<s 
and H i n ts section wii'n its many speed 
restrictions. 
Bath <imu|3lior>s contain an end of game 
performancH rating to score well Y<*> must 
Keep cn yo.ir toes. 
S m u b t i o n ai/gilybU' for B B C 'B' &nd 
Saectrum -IRK. 
S^OTriNC- G A M E S for Steam I'allway 
Enthusiast;. 
SDUTHfbVJI MIDRAII And W E S T R A I L 
- Thnw gieat i a m i s to lake vou back :o 
travel as it '/as i i the early sixt es . Several 
hundred steam cngiros tc b-3 sae.i in each 
name whilst loivcllno "he eno'J^ ami 
breadn of the rjijion, wi:h well o\er one 
hundred satiops ir each g3m<i. Each 
engine is graphically depicted with name 
and number. Tieat vourself ta a 1ire$ide 
railrover. 

Spotting g a i i e s i ta lliii 
S p e c r u m 4 f i K o n I y 
Dee Kay Systems 

18 Stlford Clusiu, Woodrow, South 
Redditch, Worcs B98 7UN 

Aviilatfx! fro." mMrCSZ us above. 
Al l gamc i£7 .SO i r e . pOp 

QUICKDRAW FOR THE BBC (D| 
P o o s b y the easiest drawing ponrarn 
available. Use co lo i r , :nes. triangles, 
cifcles, add text anywhere, save/load a n j 
i^i inOiipldvs. S n g l e < e y r o m n a n d s with 
inl iy Superb lor d e s i g i work. Onk-
tt.OOIincll. 

Chague to Selective Suftwaie, 
64 Brooks noaj, 3i'uet, Sum. 

CLASSIFIED 
ORDER FORM 

Classif ied Rates 
Linogo: iOp for word (Mln 20 words} ̶ 
prepayable 
linoje advert iters should conplvte Out form 
provided in BLOCK CAPtiAlS. Phoiw number 
(Our i* ot ? wcrds. Vam« and addr«i» ro be 
yuij I<S' f u»uV Air idvai.htatfitt. tax t\\rmt>tr 
H reyvirtKt rj U.00 extra 
Display -ale: pnr see (Min 2scc) 
One- insertion : £9.00 
Thrca insertions : £8.70 
Six iisertions : £B.S0 
Twelve insertions : £8.00 
Dispay aisveo/som should piovtoe separate 
cop, ar,oprafi:iob<v reserve space by onore 
101-661 30361. 
Method cf Payment 
ChPQues efc. should bo made pcvabl® 
to Business Press Int«m8tianal Ltd, end 
crossed. I enclose herewith 
chequeiPOI^r 

Pieose debit my Acoewvisa Barclay 
CardiAnerican rxprsssfDInefsClublnl) 
• as beloiv 

Please insert -he following advertisement In Your Computer Classified Section 

LINAGE LINAGE LINAGE 

£10.00 
£12.50 
£15.00 
£17.50 
£20.00 
£22.50 
£25.00 

m 

No. of Inserliors requiredQJ Box No. required YES/NO 

*JAME (P<ease include nittolsl. 

M)0?ESS. 
S IGNATURE 

Post to: 
Cut out tiie order lorm and 'etun 
together with your romttance to 
Classified OAp̂ rtm-int, Your Compuwr, 
Roon H2I1. Quad ant House. The 
Ouacrant Sutton, Surrsy SM2 5AS. 
I01I 661 :036 

Paymeni by credit card please state address card is registered 
Daytimelel.no 

THIS FORf̂  SHOULD BE RETURNED BY 24th AUG. FOF. OCT.ISSUE PUBLICATION 
Cimpucy ftayisttrod Number: 151(87 (tngitnd) HegtsxereC Office: Qoddiant Houio, fne madrent, Sutter), Surrey SM2 5AS. 
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Hot* 
lines 

Acorn Computer 
Telephone: Ccmbiidgc 0223 24520D 

Atari 
Teleofone: S l o j g h D75C-24S61 

Camputers 
Telephone Csmbridge 0/23-3"50S3 

Commodore CBM 
Tr i n i t r o n * S lounh 1 

Dragon Data 
Te lephone : B r i dgend 0656 744725 

Sharp 
Telephone: Manchester 061 2C52333 

Sinclair 
I filephone: Cambridge- 0276 681666 

SorcJ 
leluphone: Lcndcn 01-930 42"4 

Tandy Corpcration 
Telephone: R irminghJni 021 5566101 

Texas Instruments 
T-depione: Bedford 0234632'1 

Local, national and 
international micro 
events are updated 
here. To publicise 
your event, phone 
Paul Bond on 
01-661 3472. 

Adventure 
Games 
Exhibition 
Or ihe. Hoard, Computer f.nd Role-

playing advetnuie ^an.es txhi j i ik ' i i . 

September 1-2 is Games Day at rhe. 

Royal Horticultural Hall . More 

dctsils from Games Workshop, 

27-29 Sunfccair. Road, London 

NW10. Telephone 01-965 3713. 

Personal 
Computer 
World Show 
Fro™ Sepremb:r 19-25, at Olvmpia 

2. Telephone CI-436 1951 for more 

derails. 

Barbara Wodehouse working '.he Lotus way showing users how 
to get the oest from their PC's through 1-2-3 software. 

Electron & BBC 
Micro User Show 
Takes piacc at Alexandra l'alacc 
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8383 lor more nib. 
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CONTA I NS 

NO HARDWARE P fQUt tEO 

c o m m o d o r e ^ 
NOW WITH U L T R A ( L O A D ' FAST LOADING 

THE GREEN, TADLEY. HAMPSHIRE 
TEL ( 0 7 3 5 6 ) 7 1 1 4 5 

--,*.••.'I?;.-' ' .182»-

I AN GRAY 



COMMODORE 64 

Ocean House • 6 Centra l Street • Manchester M2 5NS Tel: 061 832 6633 

Ocean Software is available frornaJI good software dealers and selected branches of: 
WOOUNORTH, W H S M I T H . ^ g g i rJ l .UI ,U- l ,U!U L ASK / S R u m b e l o w s and Spectrum Shops. 

'Another Nal from Ocean 




