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the superb Genie 
computer which is 

all micro -
hobbyist 

.. that's the only word to realty describe 
microcomputer system, the home 
compatible with the TRS60. and ideal for 
enthusiasts, especially the committed 
Genie has now been upgraded to Gctuc t, incorporating all of the original, 
excellent features, but with the addition of: 

Extended BASIC including RENUMBER and SCREEN PRINT 
Full upper and lower case, flashing cursor an d auto-repeat en a II Itc ys 
An internal SOUND UNIT to add a new dimension to your own urograms. 
A MACHINE LANCUACE MONITOR, with Display, modify, enter and execute 

(wilh break points) facilities. 

Cen ie ! has all of this, plus the built-in cassette deck, 16K RAM. 12 It ROM with 
BASIC interpreter, full-size keyboard. an extremely wide range of new and up-
dated peripherals, and literally 1000's of pro-recorded programmes available 
Yet almost unbelievably, the price of Genie I is oven lower than that of the original 
Cenie. 

Numeric keyboard 
Four usable, definable 
function keys, 
Extension to BASIC 

The Cen ie ! ! is a major 
breakthrough for small 
business computers. 
Harnessing all the 
advantages ofGenie E. 
including low price. Genie 
il adapts peifectly to 
commercial functions 
with the following 
features 

Basit business commands 
Fully expandable with the 
same peripherals 

Ne [A/! M r , o i 

Now. a choice of 2 monitors giving a clear easy to 
read image. The updated EG101 has a new green 
phospher tube. 

er 
An updated Expansion Box (EG 3014) is a 
major feaiure o'f the new Genie 1 system, 
and unleashes all its possibilities, al lowing 
for up to 4 disk drives with optional 
double density II connects to a printer, or 
RS232 interface or S100 cards Ttterc is :6k 
RAM fitted and it has a new low price! 

The EC 602 printer car be connected to the 
Ger.it- either thrcugh the expander or directly 
into the computer using the Parallel Printer 
Interface It is a compact unit, wilh an 80 
column, 5 x 7 rr.atrix'pnnt-out. operating 
quietly and efficiently at 30 characters per 
second. 

LIT 
As well as the obvious advantage of mass 
storage, the addition of the disk system to 
the Genie means much faster access to 
other languages and fuli random access 
file handling. Up to 4 of these 40 track 
drives can be used on a system 

SPECIAL TECHNICAL GENIE 

HOT - LINE ON 0639 4995 
for all your technical advice ar>.d service back-.;. -: s. . 
aspect of theCente system direct from :.-.e ex?*::-. 

For full details and demonstrMiar. of Cei-ic 1 G t • : " • - • . 
ofthe system either call in to your '.oa: deaie: i : <• 
importers a; the address toe'.ow 

Chesterfield Road. Matlock. Derbyshire DE4 5LE. 

Telephone: 0629 4995. Telex: 377482 Lowlec G. 
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EDITORIAL 
TKACHHRS must be very disappointed by the BBC's Computer Programme series, which 

began transmissions to schools on January 11. First, most of the schools which had been 

promised priority delivery of a BBC Microcomputer in time for the start of the series are 

still watting for their computers to be made — largely because of reliability problems with 

some of the chips. Secondly, those schools which were supplied in time for the start of the 

series would have found thai they do not need it. The BBC Microcomputer might well be 

the best value for money to have hit the market for some time but it simply does not seem 

very relevant to the Computer Programme, which treats computing in general and 

abstract terms. The BBC's argument is that it is unreasonable to expect all the viewers to 

follow the series through from start to finish and that there is, therefore, no point in trying 

to teach the viewers much about programming other than to Load and to Run programs 

from cassette. 

The BBC series is still interesting and will no doubt help the complete novice to 

understand microcomputers and the kind of programs that one can expect them to run. 

Those teachers who were planning to let their pupils view the entire series during the 

school day might well, however, have some doubts about spending so much of their 

valuable time on such a general overview of the subject. We are sure that most would have 

welcomed a more detailed and informative look and an attempt to teach some of the 

specifics of the subject. Why is it that television is terrified of going into detail? 

The problems that the BBC has had in making its series raise a more general point 

about the problems that the media have always had in dealing with science, especially in 

programmes which are supposed to be educational. With the exception of BBC Radio's 

science programmes, the emphasis has always been on being entertaining to the exclusion 

of detail. We suspect that one of the reasons that the BBC abandoned its attempts to teach 

us how to program the BBC Microcomputer is thai no way could be found of fitting hard 

detail into the received view of how a sleek and glossy science program should look and be 

presented. Television science programs are always produced and presented by generalists 

who do not have a science background. These generalists then turn to scientists to advise 

them on the content; accepting and rejecting that advice is the prerogative of the 

programme makers. We would prefer an approach in which the programmes were 

produced and presented by scientists who could accept and reject the programme-making 

advice of the generalists. 

We would like to hear from those of you who already have a BBC Microcomputer — 

how have you been using it with the series? We would also like to look at programs you 

have written, especially, but not exclusively, those with a slant towards education. I ; 
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T H E Video Genie E G 3 0 0 0 Ser ies 

W I T H * 16K user R A M plus ex tended 12K Microsoft 8 A S I C in R O M ' f u l l y T R S 80 Level II soft 
* a r e compat ible " H u g e range ot sof tware a l read* available ' S e l l contained. P S U . U H F 

\

m o d u l a t o r and cassetw ' S i m p l y plugs into 

video monitor or U H F T V 'Fu l l expansion to 
^ ^ ^ m disks . a n d printer 'Absolute ly complete 

V lust fit into mams plug 

16K £299 + VAT 

0P8Q 
by seikosha 

Graphics, Normal and 

T h e m o s t c o m p a c t 80 c o l u m n i m p a c t 
g r a p h i c - d o t p r i n t e r a v a i l a b l e -
a t a v e r y c o m p a c t pr ice 

Double- Width Characters 
can be printed on the 
same line. Pine Feed 
Tractor is equipped as 
standard. 
Two Line-Feed 
Commands (l,''6and 
1/9 inch! 

Print on Plain Paper with 

two copies 

Continuous Self-Inking Ribbon for easy handling 

Centronics type Parallel Interface standard 

Wide Range of Optional Interface Boards 

Self-Test Programme standard + VAT 

SUPERBRAIN 
SuperBrain'i CP/M op«r«|ing system 
boasts an overwhelming amount of 
available software in BASIC. FOR-
TRAN, COBOL, end A P I Whatever 
your application. . . General Ledger. 
Accounts Receivable. Payroll, inven 
tory or Word Processing, Super Brain 
is tops m its class 

320K €1850 700K £2400 

1.5Mb £2750 

COMMODORE 
COMPUTERS 

PET8K £415 

PET 16K £525 

PET 32K £650 

PET 8032 £895 

DISK DRIVES 
4040 £695 

PRINTERS 
EPSON TX80B (inc. 1/F b 
cable) £299 

EPSON MX80T £395 

ANADEX DP8000 £495 

ANADEX DP9500 £895 

ANADEX DP9501 £995 

VIDEO MONITORS 
10" BLACK & WHITE £85 

10" GREEN SCREEN £95 

Acnl&b 
Floppy Tape 

The tape that behaves 
like a disk. 

Connects directly to TRS-80 

level 2 keyboard. Operating and 

file handling software in ROM 

8 commands add 12 powerful 

functions to level 2 BASIC. No 

buttons, switches or volume 

controls. Full control of all 

functions from keyboard or 

program. Maintains directory with 

up to 32 files on each tape. 

for all TRS 80 
& Video Genie owners 

TRS80 
version: 
Video 
Genie 

£165 
£170 

Please a d d £ 1 0 S e c u r i c o r 
d e l i v e r y charge t o a l l 
c o m p u t e r s e tc . 
Plus 1 5 % V A T o n all prices. 

Simple to build, simple to operate. 

A powerful, full facility computer 

with all the features you would 

expect 

Just conneci the assembled com-

puter to any domestic TV and 

power source and you are ready 

to begin. 

Full-sized QWERTY keyboard 

6502 Microprocessor Rugged 

injection-moulded case 2K RAM 

8K HYPER. ROM 23 integrated 

Circuits and sockets Audio 

Acorn Atoi 
' Unique in concept 

the home c o m p u t e r 

that grows as vou do! 
S p e c i a l f ea tu res - i ^ d e 
• F U L L S I Z E D KEY BOARD 

• A S S E M B L E R 
A N D B A S I C 

• T O P Q U A L I T Y 
M O U L D E D C A S E 

• H I G H R E S O L U T I O N 
C O L O U R G R A P H I C S 

cassette interface UHF TV out-

put Full assembly instructions 

VAT 

The Second Generation 
Personal Computer 

Highest performance • lowest price 
•48K I8080A) 

• 16 Colours or shades of Grey 

"Multiple High Resolution Graphics 

Modes (64 x 71, 129x 159. 255 x 335) 

'Character mode 160x241 

'Split Screen Modes 

Wk Jft V Personal 
A M a A Computer 

•Full ASCII Upper & Lower 

Character Set 

•Unique graphical Sound 

Commands for Smooth Music, 

random frequencies & 

enveloped sound' 

•RS232 l/F 

at only 
+ VAT £595 

The Pap* ' Tiger S6C sets n e w standards 
bv incorporating many leatures previously 
only avaiiab'e o n units costing much mote 

f e a i u i e s like a specially deve loped nine w n e ' s iagg t r f t l co lumn i m s which ove'-aps the dots 
of each matrix character vMth lust one p a w of the pr.nthearj giving a cense. high quality print 
"TVige wi thout reducing m e un.ts 160c p s print speed 
l! also oilers, a t>i directional logic seeking device to enhance us pnn i optimisation cnaiacter-
istics and w i d e range of 'print versatility leaturcs such as m o n o Of proportional spacing, auto 
m^vc justification, programmable horizontal and vert ca^ t a D b n g and 'fin?' positioning fo* 
word p'ocessmg applications 

+ VAT 

Paper Tiger560 
£795 

The Paper Tiger 560 is ihe first printer wh ich budges the gap berween conveni tena " st-
and daisy whee l ' types of fer ing qualify printing at a relatively low price 
fu l l width 132 c o l u m n printing j i 160 c p .s , a unique nine wire staggered p t ' H ' 
directional printing, an mbuil l tractor feed and a host o l selectable features set *.- = •• — 
Ordinary matrix printers 
Plus for even greaie i versatility a lull do i ploi graphics 
facility if supplied w h i c h includes a 2K 
buffer £995 - VAT 

Books & bits 

CTlicraStyfe 
29 Belvedere, Lansdown Road, Bath BA1 5HR 
Telephone: (0225) 334659 

Books — Manuals — Diskettes ribbons par-er 

- chips (2114 x 2 1K) €4 pair 

RS232 to Centronics interfaces f40 etc et; 

A variety of second-hand computer ec_ usually available, 

spares, repairs and service 
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W e a r e o n l y 30 m i n u t e s f r o m 
C E N T R A L L O N D O N 

a n d only a f e w m i n u t e s f r o m 
Y o u r Pos tbox 

Why not try our new Mail Order Service? 

A C O R N A T O M 

a s s e m b l e d 
f r o m £155.25 

B B C M I C R O C O M P U T E R 

P h o n e fo r deta i ls 
and avai labi l i ty 

S O F T W A R E & 
B O O K S A V A I L A B L E 

V I C - 2 0 

£189.95 

A T A R I 400 & 800 
Is. 

! i 

—M I H H H M V I ; 

£345.00 
£645.00 

STOP P R E S S : Bug Byte, ZX81 + Atom Software now in stock 

For further information please send targe s.a.e. 

Computers J o r J U l l 
72 N o r t h S t r e e t , R o m f o r d , Essex. Tel : 0708 60725 

HKimiKl 
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FTllCRDflGE 
ELECTRDfllCS 

* Personal Computers * TV Games 
* VCR's* Printers* Monitors* Software 

A T O M ' S a n d D A I ' s 
A L W A Y S I N S T O C K 

Complete range of Atari games. 
Open Mon - Sat. 9am till late. 

Credit cards welcome. 

N E W T H I S M O N T H 
could £ 1 0 O F F 
collect I U 1 

£5 voucher on goods over£100 
£5 voucher when you introduce a 

newcustomer 
The Seikosta 96 ASCII character 

printer on ly£199 inc. VAT. 
Paper and cable free. 

Send for price list and mail order details. 
135 HALE LANE EDGWARE MIDDLESEX HA8 9QP 

TEL: 01-959 7119 TELEX 881 3241 

O A K L E A F 
C O M P U T E R S LTD 

BUSINESS PACK for 12 + 12 ATOM 

CONTAINS: 

* Tool kit with 1200 baud rate for high speed data flow. 

* Atom Business by J • Phipps. A complete guide to an 

Atom based business system. 

" Database from Acorn Soft. Will sort and organise up to 

100 records per tape. 

* Blank data cassette pack; contains ten tapes, one pre 

loaded with amended high speed progiams. 

* Full literature pack. 

A L L FOR 
£59.95* 

Order your GP80 printer 
at the same time for 

Order by telephone 
quoting your card 
number; or write 
enclosing your 
remittance to: 
109 D U D L E Y R O A D . 
G R A N T H A M 
L INCS. NG31 9 A D 
Tel: (04761 76994 

only £1299.95 
+ Full range of Acorn in stock. 

Prices on application 
•Pleaseadd f3 UK p&p 

+ VAT at 15% 

If you are interested in a particular art ic le/speca 

feature or advertisement in this journal 

HAVE A GOOD LOOK AT OUR 
REPRINT SERVICE! 
W e ofter an excellent, reasonably priced service 

working to your own specifications to produce a 

valuable and prestigeous addition to your 

promotional material. (Min imum order 250 copies). 

Telephone M a r t i n Bloomfield on 01-661 3036 or 

complete and re tu rn the f o r m below. 

To: M a r t i n B l o o m f i e l d , Vou r C o m p u t e r , Repr in t Depar t -

m e n t , Quad ran t House , S u t t o n , Sur rey S M 2 5 A S 

I am i n te res ted in . . . . . . . cop ies of article/advert. 

headed featured in this 

journal on pages issue dated 

Please send me full details of your reprint service by 

return of post. 

Name 

Company 

A d d r e s s 

Tel. No 

F n • • • • • • • • • • • • • • • • • t H & F SOFTUIRRE J For A t o m Users 
R E A L T I M E G A M E S 

G0100 POLECAT: Avoid being eaten by the polecat searching the 
maze for you. 5K text 6K graphics £4.95 

G0101 EARLY WARNING: Destroy the attack :-,g C3Y s js inga 
realistic radar display and intercept r- ss - -iS levels. 
Sound. Score and screen counters 4K text 6K 

graphics £4 95 
G0102 MINEFIELD: Watch out for chain-rea. • .ou : ear 

the mines with your tank Each mission ~es harcer 
Sound. Scoreand high score. 5K text . • . f4 95 

G0103 TANGLED: Challenge your friend or > ~ :: s-
of skill. The more you score the harder : _ * - - :;srr>e. 
Four skill levels. Sound. Individue - r v s : sicres 
displayed. 5K test 54Kgraphics. . £3 95 

E0200 TIME TUTOR: Teach your children :*-•• • _ — ocern 
way, the program randomly selects a : - t : : ? . i>ys: ton 
a standard clock face, responding -•., - ts nput 
telling the correct time if the stuce-• - .'.-.-g Makes 
learningfun. Sound. Score. 5K text '-iK graph :s ...£3.95 

D0100 POLECAT/ EARLYWARNING ..£8.50 

D0105 MINEFIELD/TANGLED £7.50 
D0106 POLECATE/EARLYWARNING MINEFIELD £10.00 
DO! 07 AH four games programs only £12.00 
T0101 Pack of 10 Personal Computing Cass-.--.s ..£7.95 (C30) 

We pay 25% royalties on your programs :;none for details 

ORDER FORM: To A £* F Software. 10 Wilpjnire Avenue, 
Longsight, Manchester M12 5TI 
Please send me I enclose cueai-e pos:a! o-derforC. 

Please debit my Access •'Barclavcard No. 
Signature ..... 
Nameand Address 

. TeiNo 
24 hour telephone ordering service (061 2^87196 
All orders normally despatched within 72 hrs. 
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T H E N E W ft 

EXCITING | 
T R S 8 0 

M O D E L 
I I I 

Y O U R ZX80 IS N O W N O L O N G E R 
R E D U N D A N T 

Upgrade your 2X80 to the fun animated gr.t[ihins ol 
the Z X 8 1 ' N o screen fl 'Ckeri 

FOR ONLY £12.95 - VAT IN KIT FORM 
W o r k s on ly i n c o n | u n c t * o n w i t h NEW 8 K R O M fro"> 

Sinclair i N o t i n c l u d e d ! 

U P G R A D E Y O U R S I N C L A I R T O 
A 16K R A M P L U S E X P A N S I O N 

B O A R D W I T H 3 S L O T S 
This Expans ion B o a r d >s d e s i g n e d (or m o r e t h a n 

| u i t m e m o r y t h a t ' s w h y <1 costs m o r e t h a n o t h e r s ' 

16K £69 - V A T 4K £49 * V A T 

M I C R O L I N E 80 £ 2 9 9 - v a t 
• St> cos Uni -d i rec t -ona ' • S m a l l s u e 342 i W I > 2 S 4 < D 1 « 
TOO CHI m m • 160 Charac te rs . 9 6 A S C I I a n d 6 4 graph ics • 3 
Character s i ies 40, 80 0 ' 132 char t , ' Imo • Fr.ct ion 
a n d Pin F e e d • L o w noise 6 5 d B • L o w w e i g h t 6 5 kg 

M I C R O L I N E 82 £449 ^at 
• 8 0 cps 8 ' d i rec t iona l logtc seek ing • S m a l l s u e 3 8 0 1W1 
- 3 2 8 1 0 1 V I J O i H i m m • 160 charac te rs . 9 6 A S C I I a n d 6 4 

•3'aphics, w i t h 10 N a t i o n a l character set V a r i a n t s * 4 
C n a t a c t e i sizes 4 0 66 . 8 0 or 132 chars line • Built m 
ja- ,1 Ipi and s e r u i in te r laces • Fr ict ion a n d P m F e e d 
• L o w noise 6 5 d 6 • L o w w e g h t 8 k g 

M I C R O L I N E 83 £779 • vat 
• ^20 cps bi d i rect iona l logic seek ing • 136 c o l u m n pr in t ing 
• 1 UP to 1 5 m l o r m s • S m a l l s u e 512 i W ) - 3?8 I D - • 130 
m m m • ' 6 0 characters . 96 A S C I I a n d 8 4 graphics w i t h 10 

V onai character set var iants • 3 Charac te r s p a c m g s 5. 10 
i - d 16 5 C h a r s ' i n * Built .n paral le l a n d serial in te r faces 
• S''Ct>on a n d Pin F e e d * L o w noise 6 5 d B • L o w 

13 k g 

I I E U R O P E ' S F A S T E S T S E L L I N G O N E B O A R D C O M P U T E R 

P O M P U K I T UK101 

48K 

£ 6 1 9 - v a t | 
* » * R a d i o S h a c k T f i S 8 0 ™ M o d e l I I I « a R O M b a s e d 
: r m p u t e r s y s i e m cons is t ing of 
• A 12 m c h s c r e e n to d isplay resu l t * and other i n f o r m a t i o n 
• A b6 k e y conso le k e y b o a r d (Or i n p u t t i n g p r o g r a m s a n d d J I a 
> tne C o m p u t e r • A Z 8 0 M c r o p r o c e s s o r . t h e " b r a i n s ' of 
• * e s y s t e m • A Rea l T i m e Clock • R e a d Only M e m o r y 
ROMi c o n t a i n i n g the M o d e l HI B A S I C L a n g u a g e ( ful 'y 

impat i t j le w i l h most M o d e l I B A S I C p r o g r a m s ) • R a n d o m 
A c c e s s M e m o r y ( R A M ) for s t o r a g e of p r o g r a m s a n d rt.ua 
wt i i le the C o m p u t e r is o n ( a m o u n t e i p a n d a b i e f r o m ' 1 6 k " 
to 4 8 K ' o p i m m i l i M i l r o l • A C a s s e t t e I n t e r f a c e f o r ' o n g t e r m 
s torage of p r o g r a m s a n d d a i a ( requi res a s e p a r a t e c a s s e l t e 
recorder o p t i o n a l e x l r a l • A Printer I n t e r f a c e lor hard c o p y 
o u t p u t o f p r o g r a m s and d a t a I requi res 9 s e p a r a t e line pr inter 
o p t i o n a l e m r a i » E « p a n S ' 0 n a rea for u p g r a d i n g t o a disk 
b a s e d s y s t e m f o p n o n a l e » f r a l • Expans ion area for an R S 
2 3 2 C ser ia l c o m m u n i c a t i o n s i n t e r f a c e lop t ions i e m a i 
Ail these c o m p o n e n t s a r e c o n t a i n e d in a s ing le m o u l d e d case , 
a n a an are p o w e r e d via o n e p o w e r cord 

O'SC Drives Ki l With 2 * 4 0 Track Dr ives £599 * V A T 
D*sc Dr-ves Kit w i t h 2 * 8 0 Track Dr ves f 7 2 9 . <jAT 

A d d ( 2 6 for I n j t a ' l j t i o n 

* 6 5 0 ? b a s e d s y s t e m Best va lue for 
m o n e y o n the r n a ' k e i * P o « v f t u i 8K 
Basic Fas les t a r o u n d • F u i O w e r t y 
K e y b o a r d * l t t R A M Enpandab ie to 8 K 
on b o a r d • P o w e r supply a n a RF 
M o d u l a t o r on hoard » N o Extras 
n e e d e d Plug in anr) g o * Kansas C>ty 
T a p e I n t e r f a c e on b o a r d * Free 
S a m p l e r T a p e inc lud ing p o w e ' f u 
Dissassembii -r a n d M o n i t o i w n n e a c h 
Kit » l f y o . i w a n t to learn ab ' i if 
M i c r o s but d i d n ' t k n o w w i i c r t m a c h i n e 
tc Duv than this -s tie machne for you 

N E W M O N I T O R >N R O M avai lable separate ly at £ 7 . 9 0 - V A T 
I m p r o v e d Basic f u n c t i o n rev,sett G A R B A G E r o u t i n e A l ' o w s correct use of S T R I N G A R R A V S £ 4 . 1 0 
This ch ip c a n b e so ld s e p a r a t e * to ex is t ing C o m p u M a n d Super o o a i d use 's » V A T 

F O R T H E C O M P U K I T Assembly Editor £ 1 4 . 9 0 
G A M E P A C K S 1 Fo-jr G a m e s £ 5 . 0 0 21 Four G a m e s £ 5 00 3l T h r e e G a m e s 8K only C 5 . 0 0 

Super S p a c e i n v a d e r s ' 8 K CS.50 C h e q u e r s t 3 . 0 0 Re . i l t .me C'ock £ 3 . 0 0 
C a s e for C o m p u k i i £ 2 9 . 5 0 4 0 p in Expans ion J u m p e r Cable £ 8 . 5 0 Al l Pr ices exc lus ive V A T 

T H F V t a ' T ^ W , T « -
_ E f e a t u r e s T M 

M a d e , T t h e m S 

C O M P ^ t F A S S ' O N A " 
M * » 0 T E R orw 
MARKET. N Q V V 

F R E E N E W 
MON.TOR s a v m g 

«fo r ' S ^ een Editina 
e on T a £ 9 

k i t o n l v £99.95 - v a t 

Fully Assembled £143 - VAT 

C A S I O V L T O N E ^ J V £ 2 9 . 9 5 VAT 

I i i I i i i i EC 

I f 7 1 1 1 1 1 1 1 1 1 

I t 's a n e w k ind of mus ica l i n s t r u m e n t . A c o m p u t e r con t ro l l ed 
synthesiser that he lp * y o u c rea te p lay a n d a r range c o m p o s i 
Hons that normal ly take years of musical t ra in ing 

W E A R E N O W S T O C K I N G T H E 
A P P L E I I A T R E D U C E D P R I C E S 

AUTOSTART 
EURO PLUS 

48K 

£649 
- V A T 

G e t t i n g S t a r t e d A P P L E II faster , smal le r , a n d m o r e 
I p o w e r f u l m a n its p redecessors A n d >l's m o r e fun to use t o o 

b e c a u s e of bui l t - in fea tures liki-
• B A S I C The Language that Makes programming Fun 
• H i g h Reso lu t ion Graphics, in a W . 0 0 0 Point A r a y l fo* 
F n e i y - D e t a i l e d Displays * S o u n o Capabi l i ty tha t Br ings 
P r o g r a m s t o Life • H a n d C o r n e l s for G a m e s a n d Other 
H u m a n I n p u t A p p l i c a v o n s • M e m a ! M e m o r y C a p a c i t y o* 
4 8 k B y t e s o f R A M 12K Bytes of R O M for His) S y s t e m Per 
Tormanee ® S m a l l P a c k a g e • Eight A c c e s s o r y Expans ion 
S 'o ts t y let i n e S y s t e m Grow- W th VOur N e e d s 

Y o u d o n t n e e d to b e an exper t to en joy A P P L f H It is » 
c o m p i e r e . ready to - u n c o m p u t e t Just c o n n e c t n to a v ideo 
display a i d start u s m g p r o a ' a " ^ (or w r i t i n g yout o w n i the 
first d a y Y o u li f ind that us tutorial m a n u a l s he lp y o u m a k e if 
yOur o w n persona ' p r o b l e m se ver 

A C O R N A T O M 
U N I Q U E I N C O N C E P T -
T H E H O M E C O M P U T E R 
T H A T G R O W S A S Y O U D O 

Fully A s s e m b l e d £ 1 4 9 ' V A T 

. .y-^^ViMM 

S p e c i a l f e a t u r e s i n c l u d e • Full S u e d K e y b o a r d • 
Assemble r a n d Basic • T o p Qual i ty M o u l d e d C a s e • H .gn 
R e s o l u t i o n Co lour Graph ics • 6 5 0 2 M c t o p r o c e s s o r 

T H E V I D E O G E N I E S Y S T E M 
I d e a l for smal l businesses, schoo ls col leges h o m e s , e ic 
S u i t a b l e for the e x p e n e n c e a . i n e x p e r i e n c e d , hobby is t . 

. eacher e i c ^ E G 3 0 0 0 

S e r i e s 

• 16K user R A M 
m p lus e x t e n d e d 12K Mic roso f t 

c- l ^ t J A S I C in R O M • F u l l y T R S 8 0 Leve l II | 
l < r . / y » V A T s o f t w a r e c o m p a t i b l e • H u g e 

range of s o f t w a r e a n e a d y avai lable * S e i f c o n t a i n e d . P S U . 
UHF m o d u l a t o r a n d casset te • S i m p l y p lugs i n t o v ideo 
m o n i t o r or U H F T V • Ful l e x p a n s i o n t o disks a n d p r i m e ' 
• Abso lu te ly c o m p l e t e ivst f i t into m a m s p l u g 
T h e V i d e o G e n i e is a c o m p l e t e c o m p u t e r s y s t e m , recurr ing 
on ly c o n n e c t i o n to a d o m e s h c 6 2 5 *inc T V se l to b e ful ly 
opera t iona l or rf rpQutred a v ideo m o n i t o r c a n b e c o n n e c t e d 
t o prov ide the best dual i ty display S I k e y typewr i te r style 
k e y b o a r d , w h i c h f e a t u r e s a 10 key rollover S u p p l i e d w i t h 
the f o l l o w i n g accessor ies • B A S I C d e m o n s t r a t i o n tape : 
• V i d e o lead • S e c o n d casse tee load • Users m a n u a l ; 
• B A S I C m a n u a l • S c a n n e r s p r o g r a m m i n g m a n u a l W r i l e 
usefu l p r o g r a m s in I h e B A S I C c o m p u t e r l a n g u a g e yourself 

HITACHI 
PROFESSIONAL 

MONITORS 
- f > 2 9 £99.95 

12" - £149 
• Reliability Sol id s ta te c i rcui t ry us ing a n tC a n d Silicon 
transistors ensures h igh reliability • S00 flnw horizontal 
resolution H o r i z o n t a l resolut ion m excess o f 5 0 0 lines is 
a c h i e v e d in p ic tu re Center • Stable picture E v e n p layed 
b a c k p ic tures of V T f t c a n o e d i s p l a y e d w i t h o u t t i t ter ing. 
• L o o p i n g v ideo Inpu t V i d e o nput c a n b e l o o p e d t h r o u g h 
w i t h built m t e r m i n a t i o n sw i tch • Externa l l y n c opera-
t i o n i ava i lab le as o p t i o n for U a n d C types* • C o m p a c t 
c o n s t r u c t i o n T w o m o n i t o r s are m o u n t a b t e side by s d e in a 

s t a n d a r d 19 inch rack 

» £79.90 
COMPUTCR 

POWER THAT 
O . V C f F!U FD A ROOM 

CAfi HOW Bf CARRIED IN YOUR PQCKC T> 

D e l i v e r y is a d d e d a t c o s t P l e a s e m a k e c h e q u e s a n d p o s t a l o r d e r s p a y a b l e t o C O M P S H O P L T D . , o r p h o n e v o u f o r d e r 
q u o l m g 8 A R C L A Y C A R D , A C C E S S , D I N E R S C L U B or A M E R I C A N E X P R E S S n u m U e r 
I , ' | M I ; 1 i ; I C R E D I T F A C I L I T I E S A R R A N G E D send S A £ tor application foim 
14 Station Road. New Sarnet, Hertfordshire, EN5 10W fClose to New Barrier BR Station — Moorgate Line). 
Teleohone: 01 441 2922 (Sales) 01-449 6596 Telex: 298755 TELCOM G 

O P E N ( B A R N E T ) - 1 0 a m - 7 p m — M o n d a y t o S a t u r d a y 

Ewopis Largest Discount 
ntl Computer Stores" 

N E W W E S T E N D S H O W R O O M : 
311 Edgware Road, London W2. Telephone: 01 262 0387 
O P E N ( L O N D O N ) - 1 0 a m - 6 p m - M o n d a y t o S a t u r d a y 
D t I R E L A N D : H e r b e r t S t r e e t . D u b l i n 2 . T e l e p h o n e : D u b l i n 9 0 4 1 5 6 

C O M P S H O P U S A . 1348 East Edrngei S a n t a A n a Cal i fornia Z ip C o d e 9 2 7 0 5 
T e l e p h o n e O l d 714 S472S26 

T E L E P H O N E S A L E S 
O P E N 24 h r s . 7 d a y s a w e e k 

01-449 6 5 % 
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MicroVakrc 

A U S W ® 

, < * | o W c 

** SAVE 
MV1 - a Z80 c o m p u t e r 

The MV1 computer kit uses the ubiquitous Nascom 1 Pcband the 
Z8Q C PU interfaces are included for television, printer and cassette 
2K memory, Gemini power supply (drives up to 3 extra boards) 
Cherry full ASCII keyboard and Quantum Graphics are also 

included. Available with either an ASCII version of the 
Nas-Sys 3 monitor, or a Tiny BASIC. 

MV1 is expandable to Gemini 
BO-BUS specification. 

M i c r o V a l u e p r i c e 

£105 
MicroValue's 

' N a s c o m Spec ia l ' 

+VAT 

SAVE ^ 
OVER £65 

We've put together a microcomputer kit containing the Nascom 2, 
Nas-Sys 3. Graphics ROM. Bits & RC.'s programmers aid. Gemini 3 
APSU, 16K RAM Board and mini motherboard. The result is a 
powerful micro using market proven boards and components. 

RRP O V E R £ 4 0 5 +VAT 

£ 3 4 0 
VAT 

SHARP MZ80K with 
Super G r a p h i c s 

SAVE 
£200! 

The 48K RAM System is offered at o rock bottom price with the 
Quantum Micros Hi Res Graphics which gives resolution down to a 
single dot a nd high res. plotting. Characters are user definable and 
the pixel characters actually join. Frve tree games packages are 
included too! 

RRP £ 6 4 5 4 VAT 
M l c r o V a l u e p r t c e 

£ 4 4 5 

4 8 K M Z 8 0 K 
RRP £ 4 6 0 VAT M / i r 
M i c r o V a l u e p r i c e 

(f£30 w o r t h o f a c c e s s o r i e s 

F R E E w i t h e v e r y 

v 

Epson Printer 
M l c r o V a i u « p r t c e 

E p s o n M X 8 0 T . £ 3 5 9 - VAT 
E p s o n M X 8 U F T 1 £ 3 9 9 „ VAT 
Epson MX8UFT2 £465 - VAT 
E p s o n M X 1 Q 0 . £ 5 7 5 . V A T 

Buy one ol tne above Epsons from MicroValue ana we'll give 
you o Pack of rantoid paper, Interfacing Doc jmen t a nd 
Connecting Cora for Multiboard or Nascom. The 
accessories a.c worth £20 
but you can have them 
absolutely f-Kcc 

N a s c o m IMP + G r a p h i c s SAVE 
Only £ 1 9 9 + V A T £ 1 5 6 

MicroValue has stashed the price of the 80cps 80coiur MPaot 
matrix printer And added imprint's high res graphic $ c a aouoie 
width character option. IMP has c w UAT 

bt-direcfional pnnting a n a * " , ' 
friction/tractonfeed M.croVqlue price £ 1 9 9 SijDiec'toonlytimonllu waranty VAT 

NASBUS C o m p a t i b l e DOUBLE 
DENSITY Disk S y s t e m -
Avai lab le Ex Stock 
With hundreds in daily use the Gemini Disk system is now 
the standard for Nascom and Gemini Multiboard systems 
Single or twin drive configurations are available, giving 
350K storage per drive. The CP/M 2.2 package supplied 
supports on-screen editing with either the normal Nascom 
or Gemini IVC screens, parallel or serial printers, and auto 
smgle-double density selection. An optional alternative to 
C P M is ovailablefor Nascom owners wishing to support 
existing software. Called POLYDOS 2 it includes an editor 
ond assembler and extends the Nascom BASIC to include 
disk commands 

S i n g l e d r i v e s y s t e m 
( G 8 0 9 , G 8 1 5 / 1 ) 
£ 4 5 0 VAT 
D o u b l e d r i v e s y s t e m 
( G 8 0 9 , G 8 1 5 / 2 ) 
£ 6 7 5 VAT 
C P / M 2 , 2 p a c k a g e 
( G 5 1 3 ) 
£ 100 * VAT 

P o l y d o s 2 
£ 9 0 * VAT 
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MkroValuc 
i 

N e w C P / M 
System b a s e d 
o n G e m i n i M u l t i b o a r d 

Gemini Microcomputers is launching at Which Computer?Show a 
new system based around its successful Multi Board range.and 
MicroValue dealers will have first deliveries in Februaiy.ltwill have: 

H A R D W A R E 
Twin Z80ACP/M System 

0 64K Dynamic RAM 
•v 700K Disk Storage (Formatted) 

80 x 25 Screen Format 
Inverse Video 

* Prog. CharacterGeneratof 
160 x 75 Pixel Graphics 

% Centronics Parallel I/O 
$ RS232 I/O 
f l i g h t pen interface 
* 59-Key ASCI I Keyboard 

A - W C ^ M c o M P u n n 
FOR ONLY £14SO 

i 

SOFTWARE 

-X-Full 64K CP/M 2.2 with 
screen edit facility 

* Comal-80 structured 
BASIC 
GEM-ZAP Assembler/ 
Editor 

* GEM-PEN Text editor 
GEM-DEBUG 
debugging software 

M i c r c V a i u e p r i c e 

£1 ,450 
- V A T 

80 x 25 V i d e o for N a s c o m 
Nascom owners c a n now have a professional 80 x 25 Video 
display by using the Gemini G812 Intelligent Video Card with 
onboard Z80A. This card does not occupy system memory 
soace and provides over 50 user controllable functions 
p.cluding prog character set, fully compat ib le 
* tn Gemini G805 a nd G815,'809 Disk Systems. 
Bui It a nd tested. 3 * • • f V + V A T 

NEW 
I /O Board for N a s c o m & 
Gemin i Mul t iboard Systems 
Q u a n t u m I/O 
The new Quantum Micros L'O board takes the unique approach 
to the problems of interfacing your Nascom or Gemini Multi-
board to external devices. This 80 Bus and Nasbus compat ib le 
card is supplied fully built, populated and tested a nd includes 
three Z80 PIOs. a CTC and a Real Time Clock with battery back-
up. In addition, a range of "daughter" boards that attach 
straight to the I/O board are under development catering for a 
wide variety ol interfacing requirements. 

Q u a n t u m I / O b o a r d MicroValue price - £140 + VAT 

P r o t o t y p i n g d a u g h t e r b o a r d MicroValue price - £20+VAT 

IEEE-468 
The EV Computers' IEEE-488 card is an 80 Bus and Nasbus 
compat ib le card designed to fully implement all IEEE-488 
interlace functions. This built a n d tested card gives the user a 
very cost effective and versatile method of controlling any 
equipment fitted wilh a standard IEEE -488 or GPiB interface. 

M i c r o V a t u e i n t r o d u c t o r y p r i c e 

£140 + VAT 

N e w Software for N a s c o m Systems 
P O L Y D O S 1 A disk operating system tot use with Noscom 1 012 a n a Gerri:ni<580S Disk 

Svilerns An i n c o m p o i o b i e a n a extremely well Presented DOS Ihol includes on editor o r d 

OSietiOler o n a a d d s disk c o m m a n d s to (tie Nascom BASIC MicroValue Once £ $ 0 - VAT 
M A T H S P A K DouDiepreci$-oh moths p o c k o g e o n t ape MicroVaiueptice £ 1 3 - V A T 
M A T H S P A K H a n d l e r Used id conjunct ion with MATH5RAK MictoVcluepnce £<? 9 S . V A T 
C o m m a n d E x t e n d e r for use with MATHSPAK it extends SAS C s reserve woid US' 

M c r o V o l u e o n c e £ 9 . 9 5 . VAT 

l o g i c Sott R e i o c o r t e r An integrated ossemoierond d'sossernwerpockogewnichoi iovvs 
disassembly a n d reassembly from anywhere on the memory m a c 

M i c r o V a l u e p r i c e £ 1 3 • VAT 

S t a n d a r d Firmware for N a s c o m at R e d u c e d pr ices 
rv aspen 
NoiSys 3 
Nasl>s D-Bbg [E PROM) 
NasOs D-Bug ("APE) 
Imprint 

Bits 8 PCs Prog A10 

R R P £ 3 0 VA1 M i c i o V o l u e p u c e £ 2 0 . VAT 
R R P S . 2 5 VAT M i c r o V o l u e p r i c e £ 2 0 . VAT 
R R F f . 5 0 VAt M l c r o V a l u e p r i c e £ 3 0 . VAT 
R R P W O VAT M ic r e v a l u e p r i c e £ 2 0 . VAT 
S R P £ 3 0 VAt M i c r o V a l u e p r i c e £ 2 0 . VAT 

£ 2 8 VAI M i c r o v o l u e p r i c e £ 2 0 • VAT 

*MicroValue 
Warranty 

i z'oducts.except kits a nd Nascom Imp, 
z dv MicroValue dealers are supplied 

- - *2rnonlhswarrantyandwillbe 
-: c aced or repaired by any dealer 

e- ' you didn't buy itfrom him) in the 
- : .cintrte event of faulty manufacture. 

YOUR LOCAL 
MICROVALUE 
DEALER 
« i the proaucis on itiese two pages 
ote avoiiotie A îiie stocks ios» from 
the Micro Value deatets listed onngni 
(Man orcet enquiries sixwio 
teieixiora tot de'veiy donat io pos? 
and packing costs JAccessand and packing 
&atclj(ccrd' rtC'COfTC 

BITS & P C ' S 
4 W e s t g a t e , W e t h e r b y , W. Yorks. 
T e l : ( 0 9 3 7 ) 6 3 7 7 4 . 

ELECTROVALUE LTD. 
7 0 0 B u m a g e L a n e , B u r n a g e , 
M a n c h e s t e r M 1 9 1 N A . 
T e l : ( 0 6 1 ) 4 3 1 4 8 6 6 . 
2 8 St J u d e s , E n g l e t i e l d G r e e n , 
E g h a m , Surrey T W 2 0 0 H B . 
Tel: ( 0 7 8 4 ) 3 3 6 0 3 . T l x : 2 6 4 4 7 5 . 
S K Y T R O N I C S , 
2 N o r t h R o a d , T h e P a r k , 
N o t t i n g h a m . 
Tel: ( 0 6 0 2 ) 4 5 0 5 3 / 4 5 2 1 5 

TARGET E L E C T R O N I C S 
1 6 C h e r r y L a n e , Bristol &S1 3 N G . 
T e l : ( 0 2 7 2 ) 4 2 1 1 9 6 . 
INTERFACE C O M P O N E N T S LTD. 
O a k t i e l d C o r n e r , S y c a m o r e R o a d , 
A m e r s h a m , B u c k s . 
T e l : ( 0 2 4 0 3 ) 2 2 3 0 7 . T l x : 8 3 7 7 8 8 . 
HENRY'S R A D I O 
4 0 4 E d g w a r e R o a d , L o n d o n W 2 . 
T e l : ( 0 1 ) 4 0 2 6 8 2 2 . 
T l x : 2 6 2 2 8 4 ( q u o t e ret: 1 4 0 0 ) . 
LEEDS C O M P U T E R C E N T R E , 
6 2 T h e B a l c o n y , 
M e r r i o n C e n t r e , L e e d s . 
Tel: ( 0 5 3 2 ) 4 5 8 8 7 7 
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Z X 8 1 1 6 k SOFTWARE 

PACK 16/1 includes all of: 

AIR TRAFFIC CONTROL: Animated radar screen of busy 

airport shown, you must bring planes into land; 

INVADERS SELF PLAY; PHONEBOOK - keep friends' 

and relatives' numbers on cassette; DATE '81 — 

computer dating program. Who will it pick for you? 

ALL ONLY £4.95 

PACK 16/3 includes all of: 

INDI 500; video roadracer; DRAUGHTS; Computer 

Chequers; BATTLESHIPS — nautical warfare on your 

own computer. 

MASTERMIND — Brain Teaser, see if you can beat a 

microelectronic mind. 

ALL ONLY £4.95 

PACK 16/2 includes all of: 

ADVENTURE ATLANTIC: You may become very rich or 

you may be marooned forever; BREAKOUT: SQUASH 

PRACTICE; LANGUAGE TRANSLATOR translates any 

European language to any other; COMPUTAPRINT -

use this program to predict results of horse races, 

football pools, etc. 

ALL ONLY £4.95 

The breakthrough you've waited for: 

PROGRAM THE ZX81 IN ENGLISH!!! 

With GAMAL 81 you can now write adventure programs 

in hours not weeks and with GAMAL 81 you'll have 

every adventure you'll ever want for the price of one. 

Comes on cassette with instruction book, £7.95 

Al l our so f tware comes w i t h fu l l inst ruct ions and is SAVEd and ready to RUN, no 
need to spend hours laboriously t yp ing in f r om books. 

C O N T R O L T E C H N O L O G Y -
P E R S O N A L 
C O M P U T E R S C I E N C E 

ZX-81 
Cassette 11/z 

A super value cassette of 16K and 1K software written in 

Machine Code and Basic. 

Includes: 

React, Invaders, Phantom Aliens, Maze of Death, 

Planetlander, I Ching, Hangman, Invaders, Laser Base, 

rectangle plus more. 

ALL ONLY £4.95 

Tapebook 50, Version 3 

50 programs for the IKRAM ZX81. 
Latest version includes: 

SQUASH, BREAKOUT, COLUMBIA, SPLAT, 

INTEGRATION, CREDIT CARD CALCULATOR, BANK 

A/C, VATCHECK, TANK BATTLE, TORPEDO, 

HEXLOADER, BINARY CONVERTER, AND LOTS, LOTS 
MORE. 
Still amazing value at £6.95 the lot. 

Z X A U T O C O D E R 
This program takes your BASIC and 
converts it into Z80 assembly language. 
ZX AUTOCODER compiles a sub set of 
ZX81 BASIC for the following: 
PRINT, PRINT AT, PLOT, CLS, 
PAUSE, GOTO, GO SUB, IFTHEN 
GOTO, AND LET statements. 

£6 .95 
Including cassette and instruction book. 

All prices include VAT and postage and packing 

CONTROL TECHNOLOGY, 
39 Gloucester Road, Gee Cross, 
Hyde, Cheshire SK14 5JG 
061-368 7558 
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YOUR LETTERS 
i 

ATOM CASSETTES 

& his review of 

h A:om Cassettes, Your 
N ember 1981, stales 

.::j'Sc to load all four ol 
lv which we submitted. 

.il- disparity among tape 
.Kid the success in loading 

• r. tape is always much 
-r. . :-..in with those recorded on 

.. i-'ie's equipment. Despite* 
:hc percentage of tapes 

•r-.id 10 us is no higher than 
•ce percent — and we have never 

to provide ati adequate 
ement, which incidentally we 

jtch, first-class post, by return. 
I: ilns was meant to be a serious 
tew of software, why did Deeson 
persist until he could make fair 

vomparisons — albeit with some 
. >::mieiHs on his loading problems? 
One very odd suggestion was thai 
the cassette loading system might be 
more troubled by machine code than 
Basic. To put the record straight, 
Astrobirds and Invader Force are in 
machine code but Music Box and 
f hstats are predominantly written in 
Basic. 

Regarding documentation and 
instructions, these are provided 
where necessary. Instructions pro-
crams are usually pui after the main 
program since once these are 
mastered, it saves one having to 
search the tape for the main program 
each time. 

Deeson mentioned that Acornsoft 
otTcred 17 program cassettes. He did 
noi state thai the Program Power 
catalogue sent to him contained 33. 
Ano mentioned was the fact that 
another supplier offered chips and 
MpL's. Our catalogue states thai we 
also do this. 

Fmatly, I would like to point out 
•hat more than 90 [Percent of our 

rograms arc written by inde-
r.dent Atom owners and that, to 

provide a varied selection of high-
..tlity programs, we have reviewed 
-J turned down many more pro-

ms than we have accepted. 
R (J Simpson, 

Program Poieer, 
Leeds. 

LOADING TIP 
... November issue, P R 

• ,-rth wrote a letter on how 

loading problems on the 
. n using these techniques 
a very limited success — 

. I accidentally hit on 
inch has meant I can 
programs first time, 

. programs, diseon-
• phone lead from the 

Then instead of 
. 'here, hold the jack 

- • -.en forefinger and 
distortion should 

•he screen and 
. 1 -J normally. 

It works for my system and I 
checked with a colleague who 
reported it a success. There is 
probably a technical explanation but 
even in the absence of one, it should 
help some of those who have loading 
problems. 

Sieve Cbrkc. 
Ipstvich, 
Suffolk. 

SINCLAIR MOANS. . . 
I J u w right D B Orpin is regarding 
• ' t h e apparent lack of back-up or 
even interest that Sinclair Research 
seems to show 10 one after buying a 
ZX-81 — Your Letters, December 
issue. 

Three months ago when I was 
having trouble loading a cassette; I 
telephoned and was told that there 
was a leaflet regarding this and 1 was 
assured that a copy would be sent to 
me. 

More than a month ago I sent a 
stamped, addressed envelope with a 
request for a circuit diagram. 1 have 
had no response on either count. 

H G Taylor, 
Lincoln. 

. . . A N D PRAISE 
m feel I must counterbalance the no 
* doubt jusiifled criticism of 
Sinclair Research — "Sinclair 
Critic" November 1981 — with my 
own experience. I received my 
ZX-81 package on time, the query I 
had with loading from tape was 
answered very promptly and, as I 
had suspected, proved to be due to 
"finger trouble" on my part. 

It seems that earlier criticism may 
have been justified, but that now 
Sinclair Research appears to have 
got its act together. I can only wish 
this remarkable British company 
even more success. 

D 7 AJamson, 
Nottingham. 

EXCHANGE OFFER 

/
n my article in the December 
1981 issue on generating sound 

(•fleets on the Sharp MZ-80K. 1 
mentioned that I would be pleased to 
send a copy of my effects demonstra-
tion program to anyone who sent me 
a cassette and stamped, addressed 
envelope. The response to this has 
been very good — more than 150 
letters so far and more with every 
post. 

My oiTcr is still open but 1 can 
only reply to those letters containing 
a stamped, addressed envelope, a 
cassette and, ideally, a swap 
program. 

Bi*t< Edtoards, 
Uuyton, 

Liverpool. 

CHESS STRATEGY 

• read John White's interesting 

article in the December issue on 

chess end-games, and after some 

research, fell that 1 should update 

some of the information given on 

how chess programs work compared 

with the way in which people play 

chess. 

I have noticed that ever since 

computer chess programs have been 

written, they have all relied on a 

certain level of insight into the game 

that is, looking ahead as many 

moves as possible. It is assumed 

then, the more more insight that the 

program has, the better the com-

puter will play chess. The fact thai a 

relatively good chcss player can 

easily beat the most complex chess 

programs shows this not to be the 

case at all. 

The reason is thai the human 
player, whether it be novice or chcss 
master, does not assess a chessboard 
by looking ahead by any more ihan 
three or four moves. A chess master 
rarely looks any more moves ahead 
than a novice chcss player. 

The factor that makes the master 
far better than the novice is the level 
of thought about the game. The 
master does not consider the 
strategically bad moves. His thought 
level is way above that of a novice. 

Computer chess programs, all of 
which rely on looking ahead, have 
not been taught to think on the 
higher level; the strategy has been to 
use brute-force look-ahead, hoping 
to crush all types of opposition. This 
has not worked, so surely it would be 
better to evolve a program that 
works on this higher level, ignoring 
bad moves using daia based on the 
strategic position at the time. 
Writing more and more complex 
programs to see further and further 
into the game overlooks the fact thai 
there is litilc to be gained by 
increasing the computer's strategic 
insight. 

The prompter of these conclusions 
was a Dutch psychologist, Adriaan 
de (iroot. In the 1940s he made 
studies on how chess novices and 
masters perceive the same type of 
chcss situation. There is obviously a 
higher level of description of a 
chessboard ihan just K-K.2 or K-Q7, 
and dc Grout's findings imply that 
masters perceive the distribution of 
pieces on a chessboard in strategic 
chunks. The master somehow builds 
up a complicated mental picture of 
the game. 

De Groot proved this by showing 
the speed with which a master could 
reproduce a situaiion on a chess-
board, compared with the chess 
novice's slow reconstruction, after 
both had been shown a chess situa-
iion for five seconds. The most 
important thing de Groot noted, 
however, was that where the novice 
chooses the positions of individual 
pieces badly, strategically altering 

the whole game, the master tends to 
choose the positions of whole groups 
of pieces badly. 

So taking this even further, de 
Groot presented novice and master 
with chessboards on which were a 
number of randomly-placed pieces. 
Not surprisingly the master did no 
better than the novice when 
attempting to reconstruct the 
positions, 

T M Homer, 
Portsmouth, 
Hampshire. 

ZX-81 QUIRK 

Computers do not make 
mistakes? My ZX-81 does — I 

asked it to evaluate INT (10* X) in 
four ways: > 

• FOR X = 0 TO t STEP 0.1 
• FOR X = 1 TO 0 STEP - 0 . 1 
• FOR X = OTO I STEP 0.05 
• FOR X = ! TOO STEP - 0 . 0 5 

Of the four sets of results, no two 

agree throughout. Furthermore, the 

first and third sets do not even 

complete the For-Next loop: they do 

not evaluate ihe expression for X = I 
Only the second set of results is 

completely correct. The program 

illustrates the INT ( I0*X) results. 

2 PEH Y " I M T < !«»:•: • 
4 f'Etf i-v 1M. y F t i I £ ! M> 

10 F-FInT r « Sn -STEP 0 . 1 - 0 . 1 . 0 5 - . 6 * -
;.;- fo* .=0 10 l.-.'i i-ttP .05 
JO PPJtIT . TW 10. -V - ' 
4,- i«£ -
5 0 LE" 
T'O F 0 & . " = 0 TC. I ; - T £ K 0 , T 

P 0 OOSULT £ H 

SO -ET T»>0 
?o fc* ro o step -o. i 

too :oo 
1 1 U L E T I = 2 ? 

t : 0 FOP X - 0 TO I S.TEF .OS 
1 5 0 0 0 S U * t 0 0 
1 4 0 ^ET T=C» 
| » . 0 F O R - 1 T O 0 S T E P 

IfcO C-Oiut -jOC'-
l.V i W 

let V-[UT<IC* • 
ilO MrMT hT :<«:*»i. r-v 
. . . < -IE . • : : 

•JO RETURN 
Another ZX-81 quirk, possibly 

related, concerns ihe Plot statement. 

Co-ordinates are rounded to the 

nearest integer, and 1.5 becomes 2, 

2.5 becomes 3, etc. Yet 0.5 becomes 

0. Does anyone have an explanation? 

Ian Copestafte, 
Woking, 
Surrey. 

THAT UNJUST LEVY 
U # h y should Lor other innocent 
WW members of ihe general public, 
be penalised tor offences committed 
by persons unknown and pay the 
proposed levy on the sale of blank 
cassette tapes? If the British Phono-
graphic Insiitute knows of copyright 
infringements why dots ii not lake 
action against the person or persons 
concerned? 

The BP! should pursue a course of 
raising the standard of records 
produced by us members and press 
for a return to the days when a long-
playing record was long playing. 

S Halstead, 
I luddersfield, 

West 

YOUR COMPUTER. FEBRUARY 1382 11 



r NEWS 
M o r e s o f t w a r e broadcasts p lanned 

The Tomorrow's World team. 

ZX packages 
now from ICL 
As SALES o f the ZX-81 micro-

computer broke the 250,000 mark, 
ICL announced a new range of 
ZX-81 software. Six cassettes arc 
available, each consisting of a 
mixture of games, educational and 
business programs. Four of the 
cassettes are suitable for the I6K and 
two for the )K machines. W H Smith 
has already ordered more than 
100,000 cassettes. 

ICL is also holding discussions 
with Sinclair Research on the devel-
opment of a low-cost integrated 
terminal/digital telephone work-
station, using Sinclair's flat-tube 
technology and Sinclair Basic. 
Designed as a future peripheral to 
ICL's DNX-2000 digital PABX, the 
workstation is provisionally 
scheduled for production in 1983. 

Wilh production of the ZX-81 cur-
rently running at 50,000 a month, 
more than 60 per cent for export, 
Sinclair has installed more micro-
computers worldwide than any other 
personal computer manufacturer. 

Clive Sinclair, chairman of 
Sinclair Research, said: "Together 
these figures and new developments 
completed a very successful year for 
us. With so many units in the field, 
supported by a large number of new 
projects using Sinclair Basic, we 
believe our language now merits 
serious consideration by the industry 
as the 'standard", if confusion, 
particularly in the educational field, 
is to be avoided in the future". 

Atom to gain 
new power 
A NEW PROGRAM for rhc Acorn 
Atom, which gives it some of the 
facilities of the RRC Microcomputer, 
such as the ability ro mix high-resol-
ution graphics and text anywhere on 
the screen, has been developed by 
Computer Concepts. 

One of the limitations of the 
normal Atom is that it only displays 
16 tines of text with 32 characters 
per line. Yet Computer Concepts* 
Softscrecn enables the Atom to 
display 24 lines of text with up to 42 
characters per line. 

The Sofiscreen program uses 
graphics mode 4 to display the text, 
though it can also use modes 1,2 and 
3. The lower the resolution, the 
larger the text. The program is in 
machinc code, occupies 2.75K 
and is located from 2900 to 3400. As 
it uses graphics mode 4, the program 
requires a 6K graphics RAM. 

Sofiscreen also gives the Atom the 
ability to define text windows. Once 
the window size has been defined, all 
text sent to the screen automatically 
appears in the text window. 

The Softscrecn program is available 
on cassette for £11.40 from Computer 
Concepts, 16 Wayside, Chipperfield, 
Hertfordshire, WD4 9JJ. 

THE ENORMOUS response to the first 
computer program to go out over ihe 
air — transmitted by BBC Tele-
vision — has encouraged Tomorrow's 
World to consider running a follow-
up experiment using a longer 
routine. The first trial was restricted 
to 20 seconds, as the bleeps were of 
interest only to those people with 
computers. Now Tomorrow's World 

is looking at the possibility of trans-
mitting another program at night, 
after the normal TV programmes 
have closed down. 

Despite a hiccup in the studio 
which prevented the Tomorrow's 
World team from running the first 
program on their own computer, the 
experiment was very successful. 
Trevor Taylor, who produced ihe 
program for Tomorrow's World, tells 

Your Computer that more than 2,000 
people from as far north as (he Shet-
lands, and as far south as France, had 
written to say they had succeeded in 
recording and running the program. 
Two six-year-olds were among those 
who responded 10 the program, 
while one man who replied claimed 
to have seen the first ever TV broad-
cast half a century ago. 

The program, consisting of a 
20-second burst of bleeps, was 
designed to be picked up by cassette 
recorders, either direct from the TV 
ear socket or by placing the cassette 
microphone close to the speaker. 

The ZX-81 listing broadcast. 

10 PRINT "ENTER NMME" 
20 INPUT N$ 
30 CLS 

PRINT "WELL DONE", N* 
50 PRINT "IT H0RKED" 
90 PRINT "MORE*' V/N" 

100 INPUT Gtt 
110 IF 0*0 "Y" THEN GOTO 30 
120 CLS 
140 PRINT "TOMORROWS WORLD" 
ISO PRINT "WITH" 
180 PRINT "MICHAEL, JUIiITH" 
226 PRINT "KIERftN- SU" 
266 PRINT "ftN®" (IN ORflPHICS> 
2S0 PRINT Nt 
320 STOP 

PRESTF.I.'S FIRST educational tclcsoft-
ware servicc enables subscribers to 
use the telephone to call down com-
puter programs stored on Prestel and 
record them on a microcomputer. 
The programs can then be used in 
the normal way-

Geoffrey Hubbard, director of the 
Council for Educational Technology 
which launched the scheme, said: 
"CET is always on the lookout for 
educational applications of the new 
technologies. This is a beautiful 
example of such an application, but 
its success will depend on there 
being good materials available to 
serve useful educational purposes. 
That's why this CUT project is start-
ing in the schools". 

Divided into two versions, one for 
the Apple and one for the ZX-8l,the 
program was preceded by a low tone 
to enable the viewer to find the 
correct volume selling. 

When ihe Apple program was 
loaded into the computer it asked the 
viewer's name and then printed the 
following message on the TV screen: 
"We lcome . . . to Tomorrow's World 

test broadcast". 

Next, the viewer was asked if he 
wanted to continue. If he answered 
"Yes", the program scrolled the 
Tomorrow's World credits, listing the 

names of the presenters, and 
finished by adding "With special 
thanks to . . 

The ZX-81 program followed • 
similar format, but used fewer 
words. 

One of the unexpected results of 
the first program was the number of 
people who used video recorders to 
tape the show and then succeeded in 
dubbing off the audio to run the 
program. P O'Brien of Caernarfon, 
Wales, used this method to send a 
copy of ihe ZX-8I listing to Your 
Computer. 

A group of five schools and instit-
utions are taking part in a iwo-yeai 
trial to evaluate the telesoftware 
service, and CET is negotiating with 
another 15. As the software is only 
available for the Research Machines 
380-Z microcomputer, possession of 
this machine was one of the criteria 
used in selecting the first group. 
Other equipment, such as the soft-
ware, Modem and barrier cable, was 
financed by CET. 

Details of the telesoftware service 
and the available programs are 
stored on Prestel page 2114, and can 
also be obtained from the Council for 
Educational Technology, 3 Devon-
shire Street, London WIN 2BA. 
Telephone: 01-580 7553. 

Local software 
for BBC Micro 
DATRON MICRO Centre, Sheffield, is 

to suppori the BBC. Microcomputer 
and computer-literacy programmes 
by acting j> j referral centre, despite 
the BBC's refusal to allow a dealer 
discount structure. 

Ian DunkSey. Datron"> managing 
director and chairman of the Com-
puter Retailers' Association, said: 
"While I still have misgivings over 
the methods of maikenng, which I 
believe may reduce the amount of 
support available, I feel that we owe 
it to our wide base of educational 
users io provide local support". 

Sinclair users 
in Pet scheme 
IN A HID to boost sales of the Pet 
microcomputer. Commodore has 
started a trade-in scheme. Owners of 
the Sinclair ZX-80 and ZX-81 will 
be able to trade-in their machines for 
a £50 discount on a new Pet. The 
scheme, which is running until 
March 31, only applies to the Pet 
and is not available on Commodore's 
other computers. 

Commodore is still uncertain what 
to do with the collected ZX-80 and 
ZX-8ls. Keith Hall said they would 
like to donate them to charity, "pro-
viding we obtain a reasonable 
number of machines in satisfactory 
condition". Hal! also said it was too 
early to say how the scheme was 
doing. 

Clivc Sinclair, head of Sinclair 
Research, said the scheme was 
"flattering, bui I don't think it will 
do us any harm. Vie aren't in direct 
competition". 

Sinclair ZX-80 and ZX-81 owners 
who wish to take advantage of the 
Pet scheme should contact Com-
modore Information Centre, Baker 
Street, High Wycombe, Bucking-
hamshire. Telephone: Slough (75) 
79292. 

Educat ional p rogram 
service on Prestel 
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NEWS * 

Bio-computers: 'by 1983' Schools target 
of 50 routines 

-- ::ware house special-
- has released a 

. . . ... ,i;:v>nal programs for 

. - Designed lor primary-
: . n, the programs are 
..-. Basic and will fit the 

.i-.icd ^K machine. 

: '.he programs are in the 
; such as Mastermind 

. j Simon-spell. Other programs 
..•—ie Graph-plotter, Histogram, 

! .rr.i-s-tables, Conversation, Clock 
Money. With an average length 

of 25 lines, ihe programs are easy to 
load and run. 

Educarc's 50 IK programs for 
primary education is available from 
Educare, 139a Sloane Street, 
! .. nd^n SW1 9AY, and costs £4.95. 

A HEAVY-DUTY keyboard and end-

sure has been developed for the 
ZX-8! by Protos Computer Systems. 
The -10-key Sinclair-coded board 

mechanical contact key 
switches and a printcd-circuit board. 
A flexible connector joins the Protos 
hoard 10 the ZX-81 via push-fit 
sockets. 

To fit the Protos keyboard, the 
/X-S I is first removed from its ABS 
ase. li is then mounted inside the 

ProtOS enclosure using four Philips-
:ypc screws. Nosoldcring is required 
-~J all electrical connections arc 

• v ided by either plugs or sockets. 
A side port on the Protos enclosure 
•v. s access to the edge board con-

r while tape in'out, power and 
:I}• connections are made through 

he back. 

The champions 
of micro chess 

• v masters chess tourna-
- .: at the Brighton Confer-

• . featured SciSys world 
r.ess computer the Chess 
Mark V. Winner of the 
- Microcomputer chess 

:he Mark V is cap-
" j 12 games of chess 

:.ary competition, 20 
took on the 
children won 

their own. 
S-.Sys chess com-

. hess, was used 
- : 'he progress 

rs. The main 
- was won by 

..-Jed two of 
> . . ".'ang players, 

- - .-Id's youngest 

to u • and Stuart 

• v u - • Under-16 

A PROTOTYPE biological computer 

could be in operation by 1983. Dr 
James McAlear, president of the 
U.S. bio-technology company EMV 
Associates, forecast that his 
company would be making some 
pilot biological chips by the end of 
next year. 

The pilot bio-chips would be pro-
duced by an electron beam that 
deposited microscopic circuit 
designs in gold, silver or lead on to 
protein, said Dr McAlear. The bio-
chips would operate in three dimen-
sions and have 10,000 times more 
capacity than the present silicon 
chip. Taking the process one stage 
further, the bio-chip could be used 
to make a self-repairing biological 
computer, he claimed. 

Other ZX-81 peripherals planned 
for introduction during 1982 include 
buffered input/outputs, power 
supply, RAM expansion 3nd key-
board sound generator. 

The ZX-81 keyboard and enclosure 

Caernarfon based Arfon 
Microelectronics L td has 

developed a seven-cartridge, 
fully-integrated expansion system 

for the Vic-20. All parts are 
housed in an aluminium shell 

while an optional lid provides a 
base for the TV. The original 

power supply is replaced with a 
more powerful unit built around a 

toroidal transformer which 
reduces any power surge 

problems. A 24V rail and socket 
will power the Vic-20 printer 

being developed by Arfon. All the 
ports are accessible and the 

modulator is housed at the back 
of the expansion board. 

Approved by Commodore, the 
expansion system is expected to 

retail for about £85 plus VA T. 
Memory cartridges are now 

available in 3K with two EPROM 
sockets. 8K or 16K packs which 

will fit both the Vic-20 and the 
expansion board. Arfon 

Microelectronics Ltd can be 
contacted on 0286-5005. 

British scientists are sceptical, 
however, that a biological computer 
could become reality so quickly. 
Research director of GEC Derek 
Roberts, said it was "absolute 
nonsense" to talk of such a computer 
being built and tested by 1983, while 
Professor John Barker of Warwick 
University said there were still a 
number of problems which had yet 
to be solved. 

The U.S., however, is already 
looking beyond the bio-computer. 
F.MY Associates has been awarded a 
$30,000 grant from the U.S. 
National Science Foundation to 
make a bio-chip that could be linked 
to the human nervous system. The 
living computer could be here 
sooner than we think. 

costs £64.95 including VAT — post 
and packaging is £2.50 extra — and is 
available from Protos Computer 
Systems, Frome Computing, 20 
Ashtree Road, Frome, Somerset, 
B A11 2AS. 

Flawed chips 
create delays 
FAULTY microchips have seriously 
delayed production of the BBC 
Microcomputer. Acorn, the com-
pany which designed the computer 
for the BBC, originally expected to 
have 12,000 micros on the market by 
the beginning of 1982. Instead, 
Acorn had only produced 300 micros 
in full working order. 

The root of Acorn's troubles lies 
in the uncommitted-logic array 
(l.'I.A) chip designed to control the 
computer's display screen. The 
Ferranti-manufactured ULA chip 
has not been running as fast as it 
should, due to problems in the 
doping process which creates 
conductive paths in the silicon. 

The BBC TV" programme on com-
puting has been put back to 
February 14, in the hope that more 
micros will be available. However, 
transmissions to schools went ahead 
as planned — the first programme 
was shown on January 11, 

Interface that 
offers control 
RAMPORT, A 16K memory expansion 
card, enables Sinclair ZX-81 users to 
interface their microcomputers to 
any electrical equipment. Manufact-
ured by Componcdex Ltd, RAM-
port's analogue and digital 
input'output ports allows the ZX-81 
to control anything from the central 
heating to the points on a model train 
set. 

A spokesman for Componedex 
said: "The possibilities of RAMport 
are enormous". 

RAMport is available through mail 
order for £49.95 from Componedex 
Ltd, PO Box 33, Lcighton Buzzard, 
Bedfordshire, LU7 7UK. 

No-solder Protos has f i t t ing role as 
hard-wear ing ZX-81 keyboard 
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The MEMOTECH memory extension board will allow 
the ZX81 to run 48K BASIC programs which may 
include up to 16K of assembly code. 
The unit contains a genuine 48K of user transparent 
RAM, and accepts such BASIC commands as: 
10 DIM A(9000). 
A range of I/O Port boards and A/D, D/A convertors is 
available. The unit is compatible with the ZX Printer, 
and RS232 interface will be available soon. 
The MEMOTECH memory has a fully buffered control-
data-address bus with PCB 40 way header plug. 
The ZX81 sits on a custom built case which contains 
the MEMOTECH memory and a power supply which 
not only powers the MEMOTECH memory, but also the 
ZX81. 
All Leads are provided. The MEMOTECH memory 
extension board costs: £109.00 + VAT in kit form, 
£129.00 + VAT assembled. 15% Educational user dis-
counts are available. 

Please make cheques payable to: — ^ — ^ — 

mcoOTccn 
( S a l e s D e p t . ) 1 0 3 , W a l t o n S t r e e t , O x f o r d . O X 2 6 E B , 



COMPUTER CLUB 
Computer Club is here to encourage you to start your owin local 
computer club or, if one already exists, to join it and become 
involved. Each month we will devote the page to new ide;as from 
locai clubs. We would like to hear of anything which has made a 
c ub a success, or of any projects or programs you are developing. 

TUG of loyalties 
for Tangerine users 

TMGJgRUrE trSBBS GBOGP 
HtH(M*miti«*tt 

i m t l U K t i l K 

TUG 
' " " " ' H i i i i i m i 

If iM^si^Road Ciiarmiiifiter 
m m 

Tangerine Users' Group has 
over 1,000 members and 
manufactures its own software. 
Brendon Gore reports from its 
Bournemouth headquarters. 
ERIC, THE Tangerine Users' Group {TUG) 

mascot, has a considerable following and even 

stars in his own cartoon strip. Eric, and his 

girlfriend Silicon Val, are an important part of 

the Group. Eric shows that computing can be 

fun, says TUG managing director Bob Green, 

and reflects the relaxed attitude that TUG 

members have towards their hobby. Eric may 

look like a 20-year-old integrated circuit, but 

he has a personality all of his own. 

Based in Bournemouth, TUG has been in 

existence for 18 months. Bob Green, who 

helped found the group, formed it into a 

limited company in October 1980. It now has 

more than 1,000 members, 85 percent in the 

U.K. A year's subscription costs £12.50. 

" T U G was generated by the members' need 

to know", says Bob Green, "They needed to 

share other people's experiences and ideas". 

With a membership which has more than 

doubled in the past year, TUG appears to be 

satisfying that need. A newsletter is 

distributed once a month to each member. It 

contains programs, letters, news, Eric's 

cartoon and advertisements for TUG's own 

hardware and software. Approximately half 

the newsletter is compiled by Bob Green while 

the other half is contributed by members. 

TUG is one of the few, if not the only, user 

^roup to manufacture and market its own 

hardware. Products range from the EPROM 

programmer to a high-definition pro-

j.-nmable graphic module designed to run on 

-c:h Microtan 1 and 2 systems. TUG also 

.kes a mass EPROM storage board, which 

on show at Breadboard '81. The board 

.--:.-s for 24/48K of EPROM, 24K in 2K 

•~i!ures regularly in the cartoon strip of the 
. - s monthly newsletter. 

wonder w h y s o m e of 
^s were born Er ics 

T r 
—whi le s o m e of us 

were born people?" 

Of relations with Tangerine, Userr,' Group 
managing director Bob Green says, 
"TUG supports the system, not 
the manufacturers". 

EPROMsand48K in 4K EP ROMs. A 32/64K 

board is under consideratio n. The 24/48K 

board costs £53.67 fully assembled, but TUG 

members qualify for a 25 per :ent discount. 

The three most popular games programs 

marketed by T U G are Asteroids, Dive 

Bomber and Shuttle Landt;r. Dive Bomber 

consists of three advance' ;1 jump-jets with 

computer-con trolled ami-laser missiles. The 

aim of the game is to bomb' the enemy's laser 

defences, manoeuvring th e jets to avoid 

incoming fire. To make the game more 

interesting, the jets are allowed only limited 

supplies of fuel and missile vs. 

However, not everyone has been pleased 

with TUG's venture into business. Tangerine 

has set up a rival organisation around a bi-

monthly magazine, Tansoji Gazelle, edited by 

Paul Kausman. The first edition was distri-

buted free to more than 3,000 Tangerine 

computer owners in Novei rnber. Future copies 

can be obtained by paying £15 for a year's 

subscription. 

Relations between TUC J and Tangerine are 

somewhat strained at t)!ie moment. "We 

support the system, not t:he manufacturers", 

says Bob Green. He ac cruses Tangerine of 

failing to supply users' n-;:eds and says TUG 

has just tried to fill the ge p. "After two years, 

the Microtan still has no lloppy discs". 

Paul Kausman admits that Tangerine has 

neglected the Microtan in favour of the Tantel 

Adaptor, but says this is now being rectified. 

"The next product we are releasing is a 

floppy-disc package", he says. "It will include 

a forth language specially adapted and 

extended for the Microtan". The package 

should soon be available. 

Bob Green believes user groups must 

become more professional if they are to remain 

independent. "User groups must generate a 

more progressive attitude towards the systems 

they support, otherwise the future will be in 

the hands of the commercial industry", he 

says. "They will have to design and manufac-

ture their own add-ons to the system". 

As a step in this direction, TUG is looking 

for new premises as well as manufacturing a 

line in sweat shirts. New hardware and 

software products are ready for production. 

"We have 21 products waiting to hit the 

streets", says Green. Yet, wary of saturating 

the market, TUG is releasing its products at a 

controlled rate. 

TUG's future plans include utilising Prestel 

to the maximum, but only when it has 

developed to the point where it can cope with 

their demands. "Prestel has a few years to go 

before it becomes a viable proposition", says 

Bob Green. 
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SOFTWARE 
ZX-81 CUiBEMASTER 
THE FORMULA for solving the cube which I 

have used in this program is relatively simple 

compared with certain techniques, and solves 

the Rubik's problem in three steps. First, it 

completes the top side, then the next layer 

down, and finally the bottom side. 

For convenience, the computer always 

chooses the red side as the top side, which 

means the orange side is on the bottom. It 

would be possible to complete any side first. 

The first task is to put the top-side edges in 

their correct positions and when the top-side 

corners are also correct, the side is complete. 

For the middle layer all thai needs to be done 

is to put the middle edges in their correct 

positions. Although this seems simple, it can 

be very time-consuming as the position on the 

top side must not be destroyed. 

The bottom side is the most difficult to 

complete, since now ihe positions on the top 

side and the middle layer must be preserved. 

For that reason, this part of the formula takes 

the most time to execute, and has to be 

reduced to a number of simpler steps: 

• Placing the bottom-side corners in their 
correct positions. 

• Turning them so that they are facing the 
correct way. 

• Adjusting the bottom-side edges so that they 
are all orange side down. 

• Placing them in their correct positions. 

In the program itself, the formula appears as 

a large number of conditional statements in 

the form: " I f a certain position Then make 

Figure 1. £{1,21=6. 

this move". For this reason the program 

requires very simple methods both for storing 

the position and making the moves. The 

position is stored in two six-by-six numerical 

arrays — E for the edge squares and C for the 

corner squares. 

Because they are numerical arrays, each of 

the colours has to be represented by a number, 

so 1 stands for red, 2 for blue, 3 for white, 4 

for green, 5 for yellow and 6 for orange. Each 

face is identified by the colour of the square in 

its centre. So, for example, the side with a red 

square in its centre is side number 1. 

Each edge square is identified by two co-

The hours of tortuous twiddling 
are now bnhind you — 
Cubemasteir goes to the heart 
of Rubik's riddle to 
produce ar i answer every 
time. Simo n Lane's 
program displays on 
screen the current 
state of pla y and 
instructs yo u how 
to solve the cubic 
conundrum.. 

ordinates. The first o 

face it is on, and the : 

to. For example, if E ( 

mean that the edge sq 

was next to the blu-

orange — see figure 1 

The corner squares 

same system, except 

represent the position 

left of — one positic 

[••ordinate represents the 

second the face it is next 

'1,2) = 6, then that would 

uare on the red — which 

e face — was coloured 

are identified using the 

that the co-ordinates 

of the edge square to the 

>n anticlockwise — the 

corner square. For example, if C (2,6) = 6, then 

that would mean that ihe corner square on the 

blue face — which was 10 the right of the edge 

square next to the orange face — was coloured 

orange — see figure 2. 

Since moves must be made in many different 

parts of the program, it is obvious that you 

need a subroutine to tell the human what 

move to make, and to change the internal 

representation of the cube every limes a move 
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has been made I have incorporated this in the 

-- subroutine 2000, and the move is 

•• .: ;n the siring variable XS, 

sec a string variable 10 save space, 

- s ;hc whole move to be defined in 

• numerical variables had been 

:"or the side and one to indicate 

• : anticlockwise, two lines would be 

: Another subroutine is also required to 

. ; a scries of moves at the same time, 

appears in the program as subroutine 

and the moves are also transferred to it 

_ "r .ng variable, Z$, for the same reasons as 

•. re The subroutine divides this string into 

\-.s individual moves, and executes them by 

placing them one by one into XS and calling 

subroutine 2000. 

To ensure that each move is as simple as 

possible for the person trying to solve the 

cube, only 12 different moves are used. They 

turn each of the sides either clockwise or 

anticlockwise through 90°. 

Lines 10 to 410 are instructions, and lines 

520 to 950 cover the initialisation of variables, 

and entry of the position. This is where the E 

and C arrays are set up. Also the variables 

R,B,W,G,Y and O are given the values I to 6 

respectively. This was designed to make the 

program clearer and to save the user 

remembering which colour was represented 

by which number — whenever the number of 

a colour occurred, it could be replaced by one 

of these variables. 

In the position-entering part of the program, 

line 620 onwards, subroutine 1000 is callcd to 

display a picture of four sides of the cube and 

then the colours of the eight squares around 

the centre square are entered. Lines 1000 to 

1140 contain the subroutine to draw the cube. 

Lines 1005 and 1045 are contained as a 

Figure 2. C(2,6) = 6. 

subroutine because they are used later by 

subroutine 2000. 

Here, the variables Top, Lef, Bot and Bac 

are set up for each side. I could have used 

nested loops to replace lines 1050 onwards, 

which would have saved a considerable 

amount of space, but I avoided them as they 

would have slowed down the subroutine 

considerably. Lines 1150 to 1160 hold the 

subroutine to print a colour. 

The colour stored in the variable Colour is 

printed. Note the peculiar use of And in the 

Print statements. This is one of the useful 

idiosyncrasies of the ZX-81. Another example 

is the use of Val in the previous subroutine. 

These features increase the speed of the 

program and save space, but they make con-

version for any other dialects of Basic very 

difficult. Lines 1300 to 1600 contain the 

subroutine to check the position. Lines 1310 

to 1440 are the instructions for using this part 

of the program. 

Inkey$ and Val are used in conjunction with 

subroutine 1000 to display diagrams of the 

sides chosen by the user. Lines 2000 to 2290 

contain the subroutine at the heart of the 

program — it is called for the execution of 

every move made. Lines 2002 to 2006 are 

necessary because of the fact that calls are 

frequently made to the subroutine when it is 

not necessary for a move to be made. The 

variable XS is set to the null string in the line 

2004 to avoid a move being executed iwice by 

mistake. 

Lines 2020 and 2075 transfer the informa-

tion stored in X$ into two variables, Sid, 

which has a value of I to 6 and represents the 

side to be turned, and XS is changed to A or C 

to represent whether the move should be anti-

clockwise or clockwise. 

Lines 2090 lo 2114 are required white the 

program is trying to complete the top side. If a 

move to the top side is made, the values of the 

front, right, back and left sides will change. 

This is best understood if you consider 

turning the top side as turning the rest of the 

cube in the opposite direction. The colours of 

the front, right, back and left sides will then 

change accordingly. 

Lines 2120 to 2215 control the printing of 

the move. Print Tab 31; statements are used 

after Scroll statements to fill the display with 

spaces. If they were omitted, CLS would be 

slowed down considerably, since it would have 

to lengthen the display file again, moving up 

the part of the memory where the variables are 

stored. 

Lines 2218 to 2290 execute the move in 

memory — that is, they change the internal 

representation of the cube. Subroutine 1005 is 

used to set the variables Top, Bot, Lef, Bac 

and Rig, Then the painstaking process of 

moving each square begins. 

Initialisation of variables is catered for in 

lines 2400 to 2500. This is the start of the 

formula. The variable Move, which counts the 

number of moves made, is set to Zero. XS is 

set to the null string in case it is not set to 

anything else before subroutine 2000 is called 

for the first time. TS and TC, the top side and 

the top colour, are set to 1 since they remain 

red throughout the program, and US and UC 

are set to 6, orange, in the same way. Finally 

the front side and the front colour — FS and 

FC — are set to 2, blue, as the computer will 

start on the top edge next to the blue edge. 

Lines 2505 to 2900 deal with the top-side 

edges. Lines 2510 to 2570 test to see if any of 

the top-side edges are already in their correct 

positions, and ED, which counts the number 

of edge squares done, is set up. Subroutine 

Figure 3. 

2589 is used several times during the program, 

as it works out the left, back and right sides 

and colours from the front side and the front 

colour. Lines 2640 to 2850 deal with the 

actual moves involved, and the rest of this 

section controls looping back to the beginning 

of the section until all the top-side edges have 

been done. 

Middle-layer edges are calculated in lines 

3370 to 3680. At the beginning of this section 

two variables are set up, RS and I.S. They are 

strings of moves which are used extensively in 

this section in conjunction with subroutines 

3120. M l , the number of middle-layer edges 

in the correct position, is set up, and if all the 

edges are correctly placed, a jump is made to 

line 3690. Otherwise, the edges are put in 

<continued on next page) 
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(continued from previous pageI 
their correct places by lines 31-10 to 3680. 

Lines 3690 to 4260 deal with bottom-side 

comers. This section both puts the comers in 

their correct positions and turns them round 

che right way. It does this mainly by using the 

strings of moves AS and BS, 

Bottom-side edges are covered in lines 4270 

to 5150. Four strings of moves are used here, 

AS, BS, RS and L$, which are, as before, set 

up at the beginning of the section. It 

completes the cube in two stages. First, it puts 

all the bottom-side edges so that they are 

orange down, and then it puts them in their 

correct positions. This second stage is 

relatively short — it only goes from line 5000 

to 5150, but it takes the majority o f the moves 

in this section. 

By lines 8000 to 8090, the cube should be 

finished. I f it is not, it is not because of 

computer error, but human error. This 

program can solve the cube from any position 

which can be reached without dismantling the 

cube. First you are asked to type Newline 

so that the screen will not be cleared before 

you have done the last move. It then gives you 

the chance of trying the program again by 

typing Newline. Otherwise the program has 

finished. 

The shortage of memory on ihe ZX-81 has 

forced me to omit the full range of error-

checking routines which could be provided. I f 

you accidentally enter the wrong colours when 

setting up the cube, the program will crash 

and you will have to start again. The only 

other problem you might face is that a number 

of the pirate cubes on the market have their 

colours on different sides. 

To use this program on the 8K R A M ZX-80 

requires a few minor alterations: 

240 PAUSE 4E4 

241 POKE 16437, 255 

242 IF INKEYSO"C" THEN GOTO 240 

410 PAUSE 4E4 

411 POKE 16437. 255 

412 IF !f\JKEY$<>"S" THEN GOTO 410 

795 PAUSE 4E4 

797 POKE 16437. 255 

DELETE 800 

805 IF X$ = " " THEN GOTO 795 

1450 PAUSE 4E4 

1451 POKE 16437, 255 

Variables 
p rog ram 
E (6,6t 

C (6.6| 

I. J 
C$ 

R 

B 

W 

G 

Y 

O 

S 

COLOUR 

D 

A 

SID 

X$ 

c 
TOP 

LEF 
RIG 

BOT 

BAC 

K$ 

used in the f i rst half of the 
— up to l ine 1600. 
An array holding the edge 

squares. 

An array holding the corner 

squares. 

Loop control variables. 

String containing ihe initials ot 

the colours used in cube-drawing 

subroutine 1000. 

Red. set to 1. 

Blue, set to 2. 

White, set to 3 
Green, set to 4. 

Yellow, set to 5. 

Orange, set to 6. 

The side being entered. 
The colour to be printed by 

subroutine 1150. 

Line number for Print A: 

Expression. 
Column number for Prin: A: 

expression. 

The side next to the square being 
entered. 

The key being typed, used rluring 
the position entering sect 
The number ol the squar. be ng 

entered. 

Top side 

Left side 

Right side 

Bottom side 

Back side 

The key being typed in 
subroutine 1300. ihe position 

checking subroutine. 

Table 1. The program variables 

1452 LET K$ = INKEY$ 

2125 PAUSE 4E4 

2126 POKE 16437, 255 

2140 IF K$<>"H" AND K$OCHR$ 118 

THEN GOTO 2125 

8010 PAUSE 4E4 

8011 POKE 16437. 255 

8012 IF INKEY$OCHR$ 118 THEN GOTO 8010 

8075 PAUSE 4E4 

8076 POKE 16437, 255 

8090 GOTO 8075 

Conversion for any other machine would be 

very difficult, because of the extensive use of 

Yal throughout the program since on the ZX-

81, Val may be used to evaluate variables as 

well as numbers. 

V a r i a b l e s — u s e d in t h e s e c o n d ha l f of 
t h e p r o g r a m — l ine 2000 o n w a r d s 
X$ The move to be made by 

subrout ine 2000. Used in 
Subrout ine 2000 to show whether 
the move is clockwise or ant i 
clockwise. 

SID The side to be turned in 
subroutine 2000. 

X X Dummy variable used to hold the 
temporary value of colours during 
the execution of a move. 

FS Front side. 
LS Left side. 
BS Back side. 
RS Right side. 
TS Top side. 
US Under side. 
FC Front colour, 
LC Left colour. 
BC Back colour. 
RC Right colour. 
TC Top colour. 
UC Under colour. 
M O V E The number of moves executed 

so far, 
K$ The key being typed in 

subroutine 2000. 

I.J.K.L Loop control variables. 
£D The number of top-side edges 

done so far. 
Zi The siring of moves to be 

•rvecuted by subroutine 3120. 
C O T n e number of top-s ide corners 

done so far. 
RS L$ Strings of moves used to position 

the m.ndic edges. 

M l Number u' n idle edges done so 
far 

AS. B S Strings o- moves useo to posmon 
ihe bottom side comers. 

S$ R e p r e s e n t a t i o n o f t w o s ides in 
t h e f o r m of a s t r i n g . 

S1 S2 The numerical equivalents of the 
sides stored in S$. 

X F l a g ;o i n d i c a t e whether or not to 
loop back to line 3982 at line 
3963. 

RS. LS Strings of moves used to position 
the bottom side corners. 

F L The number of corner squares or 
edge squares on the bottom side 
which are orange. 

A$, B$, RS, L$. Strings of moves used to 
position the bottom-side edges. 

1 FEM CUBE MASTEP 300 FP INT NE iiHOE ftPFfflRS. VOW HflY THEN" 
2 PEN c SIMON LMtC CCT ]?8l ; io Pi-'HT "TVF€ " -fl£ld LIkE"" TO C-ET ThE l€XT" 
3 REM FEiX'IF£S lit I 320 FftJliT "HOVE 0f> lifE "H" ' TO SEE THE" 

SUW 33® F'FIxT '0-.PP£»T POSITIWt" 
6 Prif-Il N3 - rtLL. FEFtPENCEf. TO 

10 KfcH INSTRUCT lOffi 356 fPiriT IHE Slit slITM Te£ STATED" 
15 c l s 360 P P i m xcLOUf in the c e n t r e e . g . t h e -
iti PRIHT 1AF 10 "tUKHflSTEP" 370 PPJ'iT 'PEP Stre IS THE ?I?E i.ITH THE-

FPInT TflB 10. " 380 Pf iHT "ftEIi idUAPE HI ITS CENTRE. • 
40 PF'tNT 390 PF 1 ;|T 
50 PPINT THIS PROO.FVIH CONSIST? PF TWO " 4&0 PF-lNT "TVPE - - S - " TO STFiPT. 
6$ PP'tNT ' PflF'T$. ONE TO EHTtP THE POSITION" 410 : t* £ v f ; > " S " then goto 4 to 
ro F-P-IHT -hutl ONE TO KTUfCLV "" DO TME" 520 = £1'. ENTEPiNG FOStTIOH 
89 PPJHT "COEE-". " 530 tin E'6,6; 
90 fflllT -I;HILE: VOU ftPE E N T E R T H E " S40 M,1 C-6.6-

100 f>PInT -POSITION VOL WILL hftVE A DtftOPHH" 542 FOP' 1 = 1 TO 6 
; K- f p i n t "TO M40H YOU WHICH COLOl* TO" "f'P J = 1 TO 6 
120 p p h i t •EUTEP. TVPE In TH; FIS-J.T LETTEP' LET £.I,J)-7 
130 FC [HI ••.P.f.li.C* V Of' 0 • OF THE CuLuUf" 546 LET 0 I•J>-7 
140 PSIliT • IN THE POSITION OF t i c -.•->•••. ^tiD" 547 -»E;iT .1 
150 ?•(• 1UT ' TVPE -"£v" TO BACKSPACE. • N£;:T l 
160 Pit I NT • IN The second f a f t o f the - 550 LET .;i»"F:SW&VO" 
tre PPIMl "PfiU&fiftM VOL' WILL !'£ TOuD TO MOVE" 560 i-£T ft=l 
1-30 PRINT '.Jl<£ OF THE Si;; SIDE'S EITHER" 570 L£t 
:?o ^lliT c l o c k u i s e op a n t i c l o c k w i s e . a l l " 5 * 0 l e t 1-1=3 

PRINT "TURNS hPE THPOUjH NINETY" LET C-4 
i t o pp:nt "DEOPEES.- LET 
iiV> ?-p;nt 610 l e t 0»e 
i30 f*!NT " TrPE «"C" TO CCHTINLt.'1 

SiO F0P i«l TO 6 
iJO !F Jift Evx ;: "C" Then GOTO CLS 

CLS OOS'jf LOOO 
250 PFIHT Tflt 10- "CUK IMSTEP" o40 PPiNT 
it'Jj fflHT TMES 10- * 650 p r i n t • k j l i - t he cube . i I t h 'he 
270 PPIMT 660 LET COLOUR*? 
Li* PRINT - KFTEP YC<J HAVE MftDE Th£ HOVE* 670 OOSUE 1150 
2*0 FftltlT " HFllT WTIL THE TVPE "flEU L11€" " 675 PRINT 
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t -30 
• • 50 
roo 
7 0 5 
n o 
, " 0 

FPIMT " > I I i TOUAPDS YOU r?(Ii THE ' . 
l.£T COLOUP*TOf 
&OSUB 1150 
FRlNT 
PRINT " S I D E F A U U G Ufk f lPBS' 
FOP C - l TO 3 

. - -X LET I = U A L " 3 3 4 5 5 5 4 3 " < C > 
774 L£" A=VAL ' 4 5 5 3 4 3 3 3 " < C > 
7 3 0 _£T 3 I D - V F L "TOP TOP P10 H G B0T EOT LEF L £ F " 
• C * 4 - 3 TO C * 4 - i • 

. - 0 P R I N T AT P . f t ; ">•• 
L E I Xf-JMKEVf 
[F J : > « - THEN GOTO 5 1 5 
PR INT AT I r . f t . ' " 
LET : r = J t * E Y i 
I F : » - " * THEN GOTO 7 5 0 
I F o r of- - T = * i r :x»"0H iic x # « " v 
=•(1- ihem g o t o K e 

755 
r ? r 
300 

30s 
320 
OR ! 
330 
5 35 
?:4rt 
345 
SSO 
sro 

. -10 
520 
5 M 
540 
550 

I COO 
1001 
t o o ; 
1005 
t o i e 
1020 
10 30 
1040 
1 0 4 5 
1(550 
1060 
1070 
1030 

I F t ' " 0 " C * C=1 THEM W T O SOO 
FPJHT AT t . f i . " 
LET C - C - l 
GOTO 772 
PRINT AT l< A - C » i V f l L . f 
I F C / i O l t d <L, '2> THEN GOTO 
l e i c« $ .s te>»v« . ys 
GOTO 51 e 
l -ET E ' J - S I I O - V f i L : « 
"E::T C 
kej-IT ; as 
F'RINT "FLEflSE HfllT.u 

g o t o 2 4 0 0 
PFM St.lt TO DF-AN CUBE 
vCiilJl 1 0 0 5 
GOTO IOW 
LET T W - V A L "GRRRRB" ( $ > 
L£T R10=VAL -MMC.VIH" 
LET LEF«Vffl, -WEUOV <<,> 
LET BOT=VfiL "SOOOOG" • i> 
LET SftC-VftL •OC-VPHP" <<... 
RETURN 
PFIHT " " ' I ta .TOF LEF .CI E 'Tt^ f r t C ' Ci'C-TOP PFC-
PRINT " ' £ i TOP.LEF- CJ TOF -.CJ 'EcTOP.PIG" 
FFIiil Ci :-TOP-3 • • . I E loF-C-' ,C«<C<T0P-R1G» 
PRINT LEF fAC J Ci-E'LEF TOF- • : I • CCLEF, TOP >...C*tC<S. LEF > . , 

C f E I T.jf • •:* c-: TOP' •;c»'C>PiG,s • c* e - r k . . - o f • - . C i > • f 10. r e * . . 

! 0 5 0 PRINT ,.EF BAC •> • • !» • LEF ' C K E ' LEF • S ' - C i E - i . LEF , >-C M 5 >: 
C i ' E < S . F ! G - ; i 3 " • i i ' c 1G • »• E • P IO-BAC • > 
1 1 0 0 P F l u r . I ;• i.EF EOT > : f ' E L E " B O T . - - . C i - t LEF • S • - C i o ! S - B O T - > . 
• - » ' £ • • K ' T : - > . ? ! £ • • • C i - £ i f t l O - S O T • • . C U E - P i t - I 'OT) ' C f ' C • PIG-BFIC > > 
l i in 
u ^ o 
1130 
i t 4 0 
1J 50 
n « 

FFiNT' 
f'Fll.T" 
r'Fit.T" 
PETi.ftM 
Ptn iu i 

- C t ' C f E - j T - L E F • ' . £ * 'E fBOT . •> . • : ! < £ • F O T » 
C J ' E E O T . l E F Ci • I O T • . C J • E ' . i - j " . k l o •> 
•;t C'.BC'7,B*£ - C i ' E - I O T . E M : C i ' . C B C n - F K . - . . 

TO FRIHT COLC'i.® 
FPit,T FlIIF' COLOIC-t / "BLUE" KU< "WHITE" ftHL 

COn*lF - OREEH" "HD COLOURS- -VELLOU" ftHIi roLC«JR=5. •C«Fil40E-
ru:> = t < 
11 •ft' PFTi.-PH 

REM rUB TO •>££< I- /'MTION 
CLZ 

iOB€-:HEC( --

1300 
I i V v 
1310 PPIHT 
132'? FPJNl 

F'F'IHT TO SEE Fi S IDE. TVFE THE JftiriHL" 
1340 SRIHT "LETTEF- T>-£ £C"LOUR OF T«£ » I I i f 
1350 PP1MT "YOU WISH TO SEE. FOP E^flMFLE- TO" 
t3£« FtJuT iEe THE ' iFE. TVFE P. THEii" 
l i r e PR In : - t o ftNOTHtF' ? ICE A! f t TVP£-
1 - St> F- Î.'IT " ftMOThCF LETTEF " 
I3=v» fFIliT 1? VO! SPF SiSTIjFIEO THftT THE" 
1400 PPII.T " POSITION 1$ CORRECT, ftflli VOIJ" 
1410 PPIMT MNT TO ChSRS OH, fyf-E ""MEH" 
14J0 -F [NT LINE BUT IF YOU liHt.T TO i-THPT ' 
1430 PRINT AGAIN TVP£ rpE j ; i ^ f 
1J4L- PPIHT " PELE-.'MIT KEY |<0H." 
L450 l e t Evi 
14<S0 ir - !="• Th£>I OOTO 1450 
;47.:i IF • I^CrtFJ 113 --IE-M FE"UFM 

1430 [F i . i="6" THEN PUN 
1450 IF t i "S" Htll< • I :: "F" rtir • I . "W" rflli • J 
• i : ; "0" THEHCOTO KSO 
1500 LET >=VFiL t I 
1510 CL-:-

lOOO 
!5?0 PRINT 
!540 LET COLOUR=S 
1550 OOSUS 1150 

PRINT ' SIDE FACING vijU, 
: r r o LET COLC«JR=TOP 
!530 OOSJJJ. 1159 
1535 PPINT 
15?0 PP INT 'SISE Fm£ I NO L*Wf<PP'3. " 
:- iiO GOTO 1450 
• n-,;. REM l'ijVE NiiKIItt SUP 

, . ' o ; I F : - : t ' THEM GOTO ttie 
,004 _ET 

RETURN 
• 0 LET S I I t = V A L TO 2 > 

' : l e t : : f = x * ' - t < 
• h ; i d * : : t ? t h e n g o t o 
• IF »«"ft- Tt€N GOTO 2110 

LET KX'Fi 
_ e t f s = l s 

. £ " Bi=RS 
-i _£T 

. - -. • . i l i O 
>FS 

. £ ' »i=RS 
i - L " 

r 
- . -

E«r;OV£+J 
:=L -HEN GOTO 2 l i d 

- . -* *VF£ "ti£U LINE" ' 
I -1 £Y1 

J rul- i I ::-i;HRt j i 8 THEN GOTO i 130 
•• - *-£•• C-OSl-B 1306 

«il> • i " " V -inli 

£5 : c > 
"« v ' i . — • 

X 1 S 5 
i l J O 

2210 
2215 
i f l ' r 

222! 
2222 
2 2 2 3 
2 2 2 4 
L.225 

2223 
2225 
2230 
2231 
22 
2233 
22:--4 
22 35 
W 3£ 

lit-t 
2235 
2 2 4 0 
2 2 4 | 
2 2 4 2 
2 2 4 2 
2 2 4 4 
22 4i 
2 2 4 * 
22? 0 
2 2 5 : 

.^T-i 
2 2 5 4 
2 2 5 5 

2257 
IL'.i 
.255 

22-JI 

22*;'-> 

22e5 
i i i - i 
-H7 
2 2 t i 
Ui>$> 
2270 
227! 

2 
<.2 7> 

Hi 0 
2 2 50 
2400 
2 4 i O 
2 4 » 

2 4 ^ 0 
2 4 * 0 
2450 
2-J.-0 
2500 

2510 
2520 
2530 
2540 
25f-0 
25t"0 
2570 
2530 
25:1 

i~V> 
2 t l 0 
UU-
i f ;0 
Li 35 
2S40 
2 ^ 5 0 
LET 
2trJ0 
2*70 
t -
2i80 

2<??0 
t£T 

2700 
!-ET 
2 7 1 0 
2 7 2 0 
2730 

OOiUB 1150 
R F I N T j i l t -
iCPCLL 
IF J="M" THEN GOTO 221? 
FP1HT TftB 31.AT 21.O.-CLOCKHISE. 
..OTU 2213 
FPINT TflF 3JJAT 21,0,"Ftf|TICLOa W ! 3 E , 1 

. F T ?=s.iri 
30SUB 
If ;i>--fl" THEN GOTO 22TO 
i-ET : i . T'TiF ' 
LET £ . $ TGFj =E b.LEF • 
i . E ' £ i . L E F > = E i S - B O T • 
LET E . j .BOr .-E'S.RIC.' 
LET £• & F IC<" 
l e t . " •»£ • TOP. > 
LET £- T C ^ . 5 > = E L £ F , S > 
LET E> l£F 3)«E<KPT.S> 
LET E.BOT.S>«£.PlG.t . 
,£T £• F-iG.i.»=:•::•: 
LET XX=C(3> TOP> 
.£- L ' i , TOP -'C i i. LEF • 
-ET C<S-LEF 5 tOT• 

LET C « S - F I G 
l E t :x=C<TOP.S> 
,.£T .;<TOP »>=>: LEF j • 

..£7 C 1 L£F . f "=C 1 F-OT . • 

l £ T C < B 0 T , 5 > » C > . P I G . i • 
LET C < R I O - 3 '=:-;X 
L£T TOF-. F I G ' 
i t T c TOP.PIC- •=£•> L E 1 - TOF -
LET C - L E F . T O P > " C B O T . I E F . 
t £ T ,- i o t . l e f > = - : < p i g s o t ) 
i£T C'FIG-toT 
:-OTO 2230 
LET TOR-
LET E ' 4 . r O P > « E - i . P I 0 > 
LET E• l-F 10 • BOT 
LEt £• : IDT .»£. J.LEP • 
uET L£F '•-:. : 
_ET .-::•>£-.TOP i-
W £• TOP- -E-.PM-.3 
LET B0T.1 • 
LET E'BC'T.i ^E'^EF . 
LET £• LEF,4 : 
LET SX-C-.-3.T0P' 
_£ " C i 5 - TOP •=£• i-RIO-
-£T C t i . R iO-CvS BC-T 
LET t-F-OT>=£<S>LEF • 
LET C.cSJLEF.'= :: 
Lt? TOP. 3> 
LET C'lOF :-'=C'PIO 
LEf C ' R i e . i ^ C ' Bor • 
LET C(BOT.&>-C-LEF. : • 
i.£T C- L£F i 
I.ET .:: >C -TOP P io • 
L t t C TOP.PIC. "C'F'IO-tOT 
_ET C,RIG.EOT>=C<B01-L£F• 

C< K'T _£F LE* " JF ' 
l e t C > l E f , TOP >=:::: 
l E T 
FETURll 
F£ti ; TfF T OF F-jRi'-JL" 
l£T lOV£=y 
u£T i = " ' 

l E T t ; . i 
l e t t c - i 
L£T 
LET V C T 
l E T "=.=2 
L£T FC'2 
FECI TOR EK'E} 

:=2 TO 5 
(F £ T j 2 - -TC THEN jC-TO 25V 
I€.-:T : 
GOTO 2570 
LET F>=I 
LET FC=E F3,Ti-
L£T £0=0 
GOSUB 25.3? 
30TO 2640 
i_ET LC=VftL 5254 F-; 
LET LS"Vft_ ' 5234 ' Fi--
LET fC=IAL " 3452 "FC< 
LET Fi''-ftL ' 3452 " FS ' 
LET ! •> HL ' 4523 FC,' 
LET I-S-VAL 4523 " FS.. 
CET JF.TI 
tF E• F3 T'3 =FC AND E- "3-F: -=TC Tr€t4 GOTO 2it'-0 
IF £ F;..T5;=T£ ft-lli £ TS,t i ' »FC {#> f t • .71 --C AMD 

3 A" 
C-K-VE 2 0 0 0 
IF £ F> US>=fC ftrffl E*.U8<F» • • « OR I F.,U3'"T-: 
•J3-=F.; AND E< US. SS - = T J rM£ f ) A 
IF" E «.£.":.. Ri>-FC E-'RS E3."=TC "H£n (.£* r="T9 A" 
IF £'BS-LS>=FC AND E L3.33'=T£ :H£N L£T r-i""TS C" 
IF E.pi.Ti>=TC Ai(D £<T'3.RS)=FC OR E F3.T3-FC cND 
:i»-RS A' 
IF £<F$.T3>«TC AMI. E T3.fi-sF.; H £ n LET r= FJ C-
IF £'Li-Ti,.=T£ AMD I Ti.L»-«F- - i L =CC AND 

•:»='L3 C" 
G0-3UB 2000 
IF £ ' l » . F * ' « K frill £-R5,W.»»F£ fHEli LET A* 
IF E US-LS>=TC FWD E'Lf-L3>=FC f«E-. LET 1= US 

F. Tf SS 

£ T i .F i 

£ - 3 

= t : - h e n 

•FC OP 

-TC t h e n 

= :•: Then 

-i: 
21.0 • MOVE ' .MOVE". TIJFM THE 

2740 !F E<US• PS>=FC AND £ F3-J3 =TC 
2750 IF EfUS.LS>=FC AND E-L3•U$>»TC 
2760 IF E<FSjR5->=TC AND E-P3 F3-=F; 
£ RS• t'3 • = FC THEh -ET :r="TS r 
2770 IF E'FS.LS-TC r-HD E Lr-F3-=FC 
•Li- B S « FC THEN l E T ;r=-TS £" 
27iO COaif 2000 
2750 IF £ FS.U$)=PC FtU' 
2i:00 Ou iu i 2'0C'0 
2310 IF £''F3 • P3.'=FC At;[i £ R3 . f i ' = T-I 
2820 ir E<F5,LS>»FC FIND E'L^. I ! --TC 
2330 GOSUB 2000 
2i40 IF £<B$,Li;=TC £'Ls-ii>=LC 
2342 G050B 2000 
2s45 IF E<BS RS>«fC AND E• R'i•• 8T. -PC 
26-50 GOiUB 2000 
23tiO LLt fct'ESM 
2f-70 IF £1-4 THEN GOTO 2? 10 

T-iEt( LET •: • 
Tr£ll . J . -L i A 

OR E- S:- r$ '»TC A-.I 

OP t ' • : L- - A M & E 

6-US,F»>«TC THEM LET Xi= F? A' 

THEN LET ,.;i="FS A • 
THEtl LtT : i* 'P$ C 

1 HEN LET ;<i=-Li £* 

"HEN LET A" 

(continued on page 21) 
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A d d a C o m p u t e r s Ltd . . a m a j o r s u p p l i e r o f c o m p u t e r s y s t e m s 

to i n dus t r y a n d b u s i n e s s , h a v e o p e n e d t h e V i c C e n t r e in 

^Wes t L o n d o n . H e r e you c a n see . d i s c u s s a n d b u y e v e r y t h i n g t o d o w i t h 

(he n e w V I C 20 p e r s o n a l c o m p u t e r — i n p e r s o n o r b y m a i l . H a r d w a r e , 

s o f t w a r e , t e c h n i c a l a d v i c e a n d i n f o r m a t i o n i s a v a i l a b l e f r o m a n e x p e r i e n c e d 

s ta f f . Even if you a l r e a d y o w n a V IC 20, g e t o n o u r m a i l i n g l i s t t o 

k n o w a b o u t n e w d e v e l o p m e n t s . R e m e m b e r — e v e r y t h i n g h a s t h e b a c k i n g of 

A d d a ' s r e p u t a t i o n , a n d t h e r e ' s a ful l 12-month w a r r a n t y o n a l l h a r d w a r e . 

The Vic C e n t r e is e a s y to r e a c h — J u s t off t h e A 4 0 . c l o s e t o N o r t h A c t o n t u b e 

Not just a computer but a whole 
expandable system 

AT ONLY £189-95 inc.VAT. Special cassette deck 
£44-95 inc.VAT. 
T h e VIC-20 i s a fu l ly f l e d g e d , easy-to-use c o m p u t e r . I t ' s t h e c o r e 

of a g rea t e x p a n d a b l e s y s t e m . 

* E X P A N D A B L E M E M O R Y - U P T O 32K, U S I N G PLUG-IN 

M O D U L E S 

* D I SK D R I V E , ' C A S S E T T E — F O R E X T E R N A L S T O R A G E . 

* P R I N T E R — 8 0 C O L U M N , 30 C H A R A C T E R S - P E R - S E C O N D 

First t i m e u s e r s c a n o p e r a t e it i m m e d i a t e l y w i t h plug-in p r o g r a m 

c a r t r i d ge s , a n d u s i n g you r o w n c o l o u r T.V. t o ge t u p t o 24 

c o l o u r s o n s c r e e n , four d i f f e ren t s o u n d t o n e s a n d even w r i t e 
you r o w n p r o g r a m s in B A S I C . The VtC-20 lets you b u i l d a s y s t e m 

a s n e e d s a n d b u d g e t d i c t a t e , s o t h a t you r ViC-20 c a n b e m o r e 
t h a n j us t a p e r s o n a l c o m p u t e r . 

VIC-MEMORY 3K £44.85 
Smal l s ize—low cost memory expansion. 
Plugs in to Vic and reproduces memory-port 
Can be used w i th other expans ions gives a 
to ta l o l 6k user s ta t ic ram on Vic. 
FEATURE This board a l l ows Vic i o move 
Basic to begin at 1024 I$0<J001 as in Pel. 
and enables the use of HIGH RESOLUTION 
COLOUR GRAPHICS 
VIC-LIGHT PEN £28.75 
This h igh qual i ty l ight pen works in both 
normal and Hi-Res modes on the Vic 
a l lowing s imp le interact ion wi th the Vic 
wi thout Keyboard entry. 
Easy to program and easy l o use. 
e.g Menu select ion. Non-Keyboard enlry. 
Teaching Games. 
FEATURE touch sensi t ive 'Enter ' ' con iac l s 
to e l iminate acc identa l entry. 
V ICRS232 INTERFACE £56.35 
Ful ly implemented (true levels* 
RS232C V24 
BI DIRECTIONAL INTERFACE 
A l lows Vic to work as Main f rame Terminal 
Drive a Qume Oaisywheel or a Paper Tape 
Punch etc. etc. 
FEATURE This unit con ta ins master power 
supply wh ich suppor ts Vic 's own supply 
when carry ing Memory Expansions. 
Cassel te Drives. Light Pens. Printers etc. 
VIC JOYSTICK Sing le £14.95 
Hand-Helo joyst ick un i ts for games use 
avai lable in Pair or Single conf igura t ion . 
N B |2 Singles wi l l not work as a pair 
unless modi f ied) 
VIC Games Port Adaptor Cable £19.85 
A two into one adaptor for use w i l h both 
joys t icks and light pens A m u s l for those 
who require fu l l cont ro l of games w i l h 
graph ics 
FEATURE low-cosl High qual i ty . Robust . 

VIC-20 DOT MATRIX PRINTER 
Tractor feed. 30 character-per-nne. 30 
charac ters -persecond. 
VIC SINGLE FLOPPY DISK DRIVE 
3K RAM CARTRIDGE 
8K RAM CARTRIDGE 
16K RAM CARTRIDGE 
PROGRAMMERS AID CARTRIDGE 
— an extens ion of BASIC to a^c oroc-amrr ng 
and oe-buggmQ 
MACHINE CODE MONITOR CARTRIDGE 
— i n d u c e s asserrD-er ana ais-assembie-' 
capabi l i t ies 
SUPER EXPANDER HIGH RESOLUT. CARTRIDGE 
— permi ts use of h igh resolut ion gracnics 

£229.95 

£ P.O.A. 
£29.95 
£44.95 
£74.95 
£34.95 

£34.95 

£34 95 

VfC software Eacn of these tapes £14.95 
Codebreaker /Codemaker 
You piay the VIC or the VIC p lays you in th is c o m p u t e r i s e d 
vers ion of M a s t e r m i n d 
VIC Seawo l l . VIC Trap and Bounce-out 
3 fun games , a submar ine shoot ou t . a beal Ihe VIC and an 
o ld favour, le Pub game.Good games w i t h d i f fe ren t sk i l l leveis, 
Mons te r Maze and Maths Hurd ler 
A fun g a m e w i t h good co lour and sound and a m e n t a l a r i t hmehc 
learn ing game. H igh ly ra ted by everyone we have s h o w n it to. 
Harder than you th ink . 
Canyon Fighter, Tunesml th , Star Wolf at £5.95 each 
VIC GAMES CARTRIDGES at £19.95 

each 
Fruit Machine, Lander, Road Rally, Al ien, Avengers, Poker 
TERMS AND CONDITIONS: All goods so ld s u b l e t to Acda 
terms and cond i t i ons of sale. Full deta i ls avai lable on 
request , but inc lude. 7 day money back guarantee. Adda 
12 mon th hardware warranly. Please al low 21 aays 
for delivery. A l low 7 days lor personal cheques to oe 
cleared. Quoted pr ices are inc lus ive of VAT. 

Goods Required Price 

Add £2.00 p. & p. for 
orders under £50.00 
Name 
Address: 

Tota l £ 

YRC4 M A t L 0 R D E R t 0 : A c 1 c l a Compu te r s L imi ted . FREEPOST London, 
W13 0BR or te lephone your order 124 hours a dayi to 
01-992 9904 quo t i ng your BARCLAYCARD OR ACCESS 
number . 

' I enclose a cheque, made 
PAVJDIC-10 Ados Computers 
Limited lor 

I 
• Please et iarge my Barclay,'Access 
account My account number is 

SHOP ADDRESS: Adda Home Computers Ltd. 
154, Victoria Hoad, Acton. London, W3, Tel 01-992 9904. 
OPEN: 10 am—6 Dm (Tuesoay—Friday). 10 am—5 pm (Saturday). 

" Please add my n a m e to your 
mailing lisl 
- Delete as appl icable 
Date , 
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L . • . - J 'rom page 19) 
l^sjutf » * 145 . 

• • • . ; » 345, 
• - * : 5 8 ? 
• 2SS« 

* i ; i - jEP ' f 
r i « • • 

2.-2* £ • 

. - «'C»vfl». " 4523 
2000 rc=-iflL " 3 4 5 2 

- — FC»Vf lL •• 5 2 3 4 
• 2000 

iS&i : F:. TSJ «TC 1 

\FO 
<FS> 

I F ftliD C<TS-RS>«TC THEN OOTO 3 3 2 0 
' " . TS .RS>"FC t'-NLJ C ' R S , F 3 ^ " T C THEII LET Z F = " F S C US fi FS ft" 

3 8 1 0 I F I P S • T 3 ) » T C ffflll C<BS,RS>=FC THEN LET ZF="RS C US fl us fl RS A " 
- V 2 0 ; * ' : T S , B S > = T : AHIi CCRS,T3>=FC THEH LET Z I » " B S ft US fl BS c 
3 0 3 0 I F C A S . S S > = F C FTNI' C<B5-RS>=TC THEN LET 4 * " - F S C B3 ft us ft FS" ft BS 

: 0 4 O ! F 
^ * 

C - L S , I : 3 > » F C AND C < B S , T 3 ) - T C THEN LET C RS ft us C LTI C R4 
. JS 
3050 I F C A S . L S ) = T C FT-ID C ( B S . T S > = F C THEN LET Z f"LS fl PS fl us C US C 

I . 3 c* 
J06O !F C* TS<L I>=FC Will CCLS. BS>"TC THEN LET Zt*"LS FT F S c us c us c 
F : A L I C" 
3070 IF 
K r <* 

C < L S . T S ) » T C ftND C<:FS,L3,<=FC THEM LET Z I = " R 5 FT LS c us C L$ ft 

I F C < T S , F S ) = T C ftND C ( L S , T S > = F S THEM WET Z T = * L S C L i c LS ft" 

3090 I F C<F'S , L S ' * T C flNIi C ( T S . F S > * F C THEN LET Z*"rFS ft US c L'S C FS C " 
. 1 0 0 GOSUB S l i ' O 
3! 10 GOTO 5 1 7 0 
3120 FOR K = 1 TO LEU Z i STEP 5 
;i36 LET X*=ZKK TO K+3.> 
3140 OOSUB 2 0 0 0 
: - : 5 0 NEXT I-
3 : 5 5 LET 2 * = " " 
3160 FETUFN 
3170 I F C<I.>3,RSJ=T: AND C B 3 . U S =FC THElt LET •us C' 
3189 I F cais .LSJ=TC fi'lD C ( F S - U S > = F C THCN LET Xt*' "US fl" 
i l t t GOSUB 2 0 0 0 
?2\>0 I F C<US,S3>»TC FLNB C A ; . U ? > = F C THEM LET 2t= •FS c us c FS A' 
3 2 1 0 I F C<US.FS>=TC AMI' C<PS,US/=FC THEM LET Zi* "RS fl Us c RS c 
3 2 2 0 GOSUB 3 1 2 0 
3 2 3 0 I F C ( F S . R I > « T C AND C<US,FS>=FC THEM LET Zf= -FS c us c FS A' 
3 2 4 0 I F C<PS)US>=TC AMD C<FS,RS>=FC THEM LET fl us ft RS C 
3 2 5 0 I F C<RS-BS>«TC ftND C<US.RS>=FC THEM L E " Z i = •us ft Fi c US c FS A " 
3 2 6 0 I F C B S - U S " T C ftNB CiRS.BS)»FC' THEN LET Zi= •FS c Us ft FS A' 
3270 I F C<BS,LS>=TC FLHD C A I S , B S > = F C THEN LET :i> "RS fl US fl 0 3 ft PS C" 
32-30 I F cas,us>=Tc ftNP L BS.Li >=FC THEM LET zt- " F J c US c L-S c FS A " 
3290 I F C<LS.FS L »TC ftND C < U S , L S ' = F C TH£M LET Zl- 'RS A Li c RS C" 
3 3 0 0 I F C(FS.US>«TC ANB C A S FS>=FC THEM LET ZS= "US c RS ft US rt PS C" 
3 3 1 0 O0SUB 3 1 2 0 
3320 let CO-CC"-I 

I F CO-M THEN GOTO 3 3 7 0 
3 3 4 0 LET FC=VFLL • 3452 FC . 
5350 LET F S - V A L • ;-452 •• • F ; > 
55?? OQSUB 2 5 8 3 
; 360 OOTO 2-950 
3 3 7 0 REN N ! DI'LE ELLOE: 
3 3 3 0 LET R * » " F S C US fl F 3 fl US P PS A US C PS C " 
3 3 9 0 L £ T L I = " F S ft L'S C F i US C L i C US ft L I FT' 
3 4 0 0 LET H : » < E ' . H . O > « U AND E ( E . H ' C H ! E ' C . V ' = C AMP E ' . Y , 0 > = Y . - N E < Y , F>«Y 
AND . ' • - ! " ' E ' S - H ' = F A W E H ,B '=U '> 
: -405 I F H I = 4 THEM GOTO 3 6 3 8 
3 4 1 0 FOF L «2 TO 5 
IJ I -O I F e<as-»!>:.-.oc E < K . V > > C U C . THEN OOTO 3 4 5 0 
34 W NE>:T K 

GOT'1 3530 
545-3 LET F O E < U S . K > 
?4OO LET FS»FC 
S470 GOSJB - ' 53? 
:-4-J0 I F K=FS THEN LET KF= 'US C" 
I 4 : IS I F » F S THEM LET I - P S 
j4.-0 uUSUf 2UtjO 
: 5 A 0 I F ' = R S THEM LET : : I . " U S C 
RA<* I F K . L S TH6K L £ - XT="US ft' 
352A GOSUB 2 0 0 0 
3 5 3 0 I F E<BS,L*S>»RC THEM LET Z L - P T 
3 5 4 0 IFF E<BS U S - = L C THEII LET Z T = L I 
: -5?0 GOSUB 3 1 2 0 
3 5 * 0 L E T H I * N 1 * 1 
• ? 7 0 IF M I * 4 THEM GOTO 3S90 
5580 OOTO 341C 

FOR Y-2 TO 5 
.* I LET FC"K 

LET FS=K 
. - ' 2 0 GOSUB 2S89 

. 0 IF E < F S . R S > O F C OP E < R S , F S > O R C THEN O0TO 3 6 6 0 
•40 ME: T K 

: - - : 0 STOP 
•:o .et ;t-p* 
* VJSUB 31:0 

• •"• :-oro ?4 IP 
• BOTTOM CORIIERS 
- • HJ = "RS fl US A RS C FS C US A FS A RS fi US C RS C" 

- :* £F=»"RS A US A PS C FS C US ft US ft FS fl RS ft US C RS C " 
- " K=2 TO ? 

- E T 
. t " FC»t 
..JB 89 

- " l = 1 TO 4 
I - "LSFSFSRSRSBSBSLS"<:L*4-3 TO L * 4 > 
3850 

- 1 ' H E N GOTO 3 3 0 0 
-

if>t TO 2> 
_ £ ' - - H - :< TO 4> 

• 0 
=S1 FHD C<FS.US>=S2 OP CFFS,U3>=SL HND C<US-LS>=S2 

. -MT' CCLS.FS>=J. I ' THEM LET K=1 

- :-» 1 TO 2> 
< >T ( 3 TO 4> 

- " 
: L R I P OR C<PS,US>»SL »LLL C<US,FS>»S2 

. C ' F S , F S > " 6 2 THEM LET i£ ' 
1 - - : : 5 = : 5 L F J L S L S F S " < L * 4 - J TO L F 4 I 

3? 10 CO:i'E 3& 'I 
3920 I F K=1 Tl 4EM GOTO 3 ? ! ? 
3 3 3 0 ME::T I 
3 9 4 0 L E T ZI'B- R 
3550 OOTO 3 5 ? ! * 
3 9 5 9 LET FS=vf 1L " 3 4 5 2 " <FS> 

LET FC=F-; : 
3961 OOSUB 25£ t? 
3S>62 GOSUB 3SS <1 
3 ? 6 3 I F X " l Th E M GOTO 3982 
3 9 6 4 LET FS-VFl L - 5 2 3 4 • <FS> 
3965 LET F C S F j 
3 9 6 6 OOSUB 25-i -9 
396? LET 2 l « f » 
3570 OOSUB 3 1 2 0 
•mz l e t P * = " R $ fl US ft R3 t US ft ( !S ft US C US C RS C" 

LET L f = " L 5 C I B C LS fl US c L > C US ft US fl LS fl" 
3990 LET F L = ( C < U S , F S > = U C ) + < C ( U S , P S ' = U C > * < C < U S , B S ^ = U C J < ' t C < U S , L S ) « U C > 
3 9 9 5 I F FL=4 T HEN OOTO 4 2 2 0 
3 ? ? 7 I F F L » ! T H E N GOTO 4 1 0 0 
4 0 0 3 LET FS=Vfl l . " 3 4 5 2 J < F S ) 

LET FC=FS 
4010 OOSUB 23S< > 
4 0 3 0 I F C<FS<LK >)»UC ANB C X F S . R S ' = I . C ftHP C<US,F3>=UC AND CXUS.FS) = 
IK T H E M L E T Zt- 'Ft 
4040 I F C < F S , U £ ;>=uc AND C<US,FS>=UC FNIL C < B S , L S >=UC FFLU C < U S . F 3 > = L ; C 
T « M L E T Z f R I 
4 0 = 0 IF C<LS.F< J>»UC « l t < CtRS. US>"UC ftND C a S - U S f U C fllvp C < R i ' S 3 ' l " U C 
T H E H L E T zt-R» 
4 0 t 0 I F C- .LS-F f . ' » u c fttts C<FS.R£>*UC ftliD C ' X S . U S J - U C ftND C- .ES .US>-L i : 
THEM LET r i . R I 
4 0 7 0 I F C ( F $ , U i .'=UC Hf l j i C<US,FS>=UC ftND C<US-6 i>=UC flUO C<RS-BS>-UC 
THEM L E T Zt'kt 
4043 iKiSUB 3120 
4 0 9 0 GOTO 3 9 9 0 
4 ! 0 0 FOP K « 2 TO 5 
4 1 1 0 L E T F C - K 
4 1 i y LET FS=K 
4 1 3 0 I F R I U B 2 5 3 9 
4140 I F C - U S . L i J ' U C hfID C ' .FS.PS S *UC THEN GOTO 4!SiS 
4 1 5 0 I F C < U $ , F $ >=UC FND C ' F S . U S ^ U C THEfl OOTO 4 2 0 0 
4 ! 6 0 NEXT K 
4 1 7 0 i-TC*1 

4 1 S O L E T 
4 1 4 0 GOTO 4 2 1 0 
4200 LET 
4210 OOSUB 3 1 2 0 
4 2 2 0 I F C < F $ , R 3 > = I < Th£N LET X * - " U S C " 
42 30 OOSUB 2000 
4240 I F C<FS,RS> =RC THEN LET X f = " U S C" 
42T0 I F C<FS-R3> =LC THEN LET fl" 
4 2 6 0 GOSUE 2-000 
4 2 7 0 FEn BOTTOM EDGES 
4 2 6 0 LET ft«="L$ fl RS C FS C LS C PS ft US ft US fl L S fl RS C FS C L S C RS f r 
4 2 9 0 LET F r = " L S l 3 F'3 C F$ ft LS f F? fl U5 C L'S C L S ft RS C FS ft L S C ft' 
4 3 0 0 _ET i H US fl RS C US C LS C US C LS ft Us ft US A RS fl U S C RS C 
US C L S C US ft L* S A " 
4 3 1 0 LET L « - " L S ( ; Us C LS ft US ft PS fl US ft PS C US C US C L S C U S fl LS fl 
US ft PS ft US C RJ > C" 
4320 L E T F L = ( E ( 0 , B ) - 0 > + < E < O . W > = O > + ( E < 0 f O > = O J < - f £ ( 0 . V > = O > 
4330 I F F L = 4 THEF-1 GOTO 5 0 0 0 
4 3 4 0 I F F L ' O THEIi GOTO 4 6 0 0 
4 3 5 0 I F < E < 0 • B > " C C « E ( 0 , 0 ) - 0 > A N D < £ < 0 . V ^ O OR E < 0 - W . ' » 0 ) T H E N G O T O 4 4 4 0 
4 560 FOR t .«2 T O 5 
4 3 7 0 I F E f K , U S ) = K THEN OOTO 4390 
4 3 3 0 N E X T K 
4 3 8 ? LET K - 2 
4 3 9 0 LET FC=I 
4 4 0 0 LET FS* I . 
4 4 1 0 OOSLIB ? 5 S 9 
4 4 2 0 LET Z » = R I 
4 4 30 C-OSUB 3 1 2 0 
4 4 4 0 LET C0»2 
4 4 4 ? L E T C O = C O - 1 
J 4 5 0 FOR k - 2 TO 5 
4460 I F £ ' : K . 0 > O 0 THEN C43TO 4 4 8 0 
4 4 7 0 NEXT < 
4 4 7 ? O O T O 4 4 4 5 
44S0 I F E ( K . O * O K AND CO THEN GOTO 4 4 7 0 
4490 LET F t = K 
4?,10 LET FS-K 
45-0 OOSUB 259? 
4 5 2 0 LET zt=n$ 
4 5 3 0 E s U S j f t S > " U c T H E N L E T Zi=ht 
4 5 4 0 OOSUB 3 1 2 0 
4550 GOTO 5 0 0 0 
460-0 " O P K . 2 TO ? 
4 6 1 0 IF E < 0 , K > = K Tl HEN GOTO 4 6 3 0 
4 6 2 0 NEXT K 
4 6 2 2 LET 1 = 2 
4 6 3 0 LET Z f = A * 
4 6 4 0 LET FS=K 
4 6 5 0 LET FC-K 
4 6 6 0 OOSUE 2 5 S 9 
4 6 7 0 I F E ( U $ / L S > = B C THEN LET Z t = B » 
4 e i u GOSilB 3120 
4 6 W OOTO 4 4 4 0 
5 0 0 0 LET FL=^E«.B>0> = B > t < E t H , 0 > » W > * < E < C . . O > - 0 > * i E - 1 Y . O > » Y > 
5 0 0 5 I F F L " 4 T H E M 0 OTO S0OO 
5 « ? F C P K = 2 T O ? 
501U IF TH EN GOTO 5 1 0 0 
5 0 2 0 HE:-:T K 
•.'4)50 LET 2 1 - P * 
5 0 4 0 OOSUB 3 1 2 0 
5 0 5 0 GOTO 5 0 0 0 
5 1 0 0 LET FS=K 
5 1 1 0 LET FC=K 
5120 OOSUB 2 5 3 ? 
5 1 3 0 LET Z f = L J 
5140 I F E<LS,US>«RC THEl- LET Zl*Zl 
5 1 5 0 OOSUB 3 1 2 0 
8000 REM CUBE POME 
S-005 PRINT "TVPE "N£ U L I H E " * 
§ 0 1 0 IF I N K E V J O CHF f 118 Tl -El l GOTO SOlO 
3020 CLS 
8 0 3 0 PRINT YOU HHV E DONE THE FUE IC CUBE " 
3 0 4 0 PRINT - IF IT I S HOT DONE. TK tH VOU HftV'E" 
8030 PRINT " f l f t i e ft MISTAKE. TO TRY ftGfllN" 
3 0 6 0 FRIMT " TVPE " " HEM L I N E " " - OTHERWISE T¥PE" 
8 0 7 0 P R I N T • " • S P F L C E " " * 
S080 I F I H I ; E V f * C H R t I I S Th£N PUN 
8 0 9 0 GOTO S080 
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ZX81 
Basic 
Book 

Learning 
BASIC 
with your 

Sinclair ZX80 
Robin Norman 

This book will be ot great value to a 
ZX80 owneis It tells you how to get 

the ZX80 working, how to program •! 
and how to get the best out ot >t 

Contains all the information necessary 
to use the Sinclair ZX80 to the lull 

plus 14 specialty written programs 
una mailable elsewhere. 

Microprocessors 
for Hobbyists 

Ray Coles 
^sapted from a oopular series Ot 

n Atactica* Electronics, this 
boc 'a*ss tr-e reader step by step 

"trough "V mysteries ol the 
-••c.'opny.essor ch,p ant} its instruction 

ser ,r>e ijpco ' wnpooenis such as 
mer^cesa~ 3 ~ r r zation interlaces, 

ana riff jse o' microprocessorin 
home computers 

0 408 00414 2 92 pages 

Robin Normar 
If you have a ZX81, or n re thinking of 

buying one, this book v i 'ill tell you all 
you need to know to ge the best 

from it. 

0 408 011017 160 pages 

£3.95 

£3.25 

The ZX81 Basic book covers the 
Basic 1K version, the addit'j onal 

facilities offered by the 16K 
expansion HAM and how fo use the 

Sinclair ZX printer. There art; 14 
' original programs tor you to run on 
the machine (tor 1K and 16 K vtirsions), 

' and for those confused by computer 
jargon (and who isn't?) there In 

a glossary of technical terms. 

Robin Norman assumes no initial 
knowledge of computing and hi:; 

undemanding writing style is a j 
perfect beginner's introduction. 

Q&A on 
Personal 

Computing 
Peter Lafferty 

This book will help anyone who 
wishes to learn about personal 

computers and me uses to which 
they can Co put. It describes the 

development ol the personal 
computer explains its operation and 

outlines me principles ot 
programming. A chapter on 

applications surveys tne many jse$ 
q1 these remarkable macrimes 

0 408 00555 6 96 pages 

Coming shortly... 
26 BASIC Programs 

for your Micro 
Derrick Daines 

Here is a collection of 26 new and varied games 
programs Irom spelling tests to submarine-

hunting. They are graded from the most 
elementary, usable on the simplest home 

computer, to longer and more complex programs 
suitable for more advanced machines 

Derrick Daines has written the games in an easy 
subset ol BASIC so that the reader will have no 

difficulty in translating them lor any microcomputer. 
Each program is described in a lively and informative 

style, with a list ot variables and memory S'ze required, 
plus a program listing and sample run 

The book is ideal tor hobbyists since it helps improve 
techniques tor writing successful programs whilst 

also providing plenty ol entertainment. 

0 408 001178 5 
176 pages 

£4.95 
ORDER NOW- from your local bookseller 

|YC 2/82; 

In case ot difficulty sena cash 
with order to Patricia Davies. 
Marketing Manager at ihe 

address shown 

vti^n 

fewnes Technical Books 
JL Borough Green.Sevenoaks.Kent TN15 8FH 

" O U T S T A N D I N G L Y USEFUL" 

T H E 
Z X 8 1 
C O M P A N I O N 

Bob Maunder 

LIN'SAC 

Pr ice £7.95 incl . U K p o s t a g e 
I S B N 0 907211 01 1 

THE ZX81 COMPANION was reviewed 
in the September 1981 issue of the 
Educational ZX80/81 Users' Group 
Newsletter as follows: 
Bob Maunder's ZX80 Companion was rightly recognised to be 
one of the best books published on progressive use of 
Sinclair's first micro. This is likely to gain a similar reputation. 
In its 130 pages, its author does not go as far as he did before, 
but his attempt to show meaningful uses of the machine is 
brilliantly successful. 

The book has four sections, with the author exploring in turn 
interactive graphics (gaming), information retrieval, 
educational computing, and the 2X81 monitor. In each case 
the exploration is thoughtfully written, detailed, and illustrated 
with meaningful programs. The educational section is the 
same — Bob Maunder is a teacher — and here we find sensible 
ideas, tips, warnings and programs too. The monitor listing 
(0000 to 0CB9}, while unique, is less fully backed up, and will 
be of no use to the ZX81 beginner without some knowledge of 
Z-80 assembly. 

To conclude — this book is definitely an outstandingly useful 
second step for the ZX81 user. 

Send cheques for £7.95. to: 

L I N S A C (YC) 

68 BARKER ROAD, LINTHORPE, 
MIDDLESBROUGH TS5 5ES 

YOUR COMPUTER, FEBRUARY 1982 22 



Z X 8 1 o w n e r s 
have you seen 

A book of 3 0 P R O G R A M S 
For Only £ 4 . 9 5 

NO MEMORY EXPANSION NEEDED 
Each program has been designed to fit into 1K of RAM 

TEACH YOURSELF PROGRAMMING 
Comprehensive explanations of each listing will teach 

you many techniques of ZX81 programming. 

HOURS OF AMUSEMENT 
With titles such as FORTRESS. BALLOON, and ODD MAN 
OUT, you could easily become a ZX81 addict. Plus, 
entirely new implementations of well-known favourites; 
LUNAR LANDING, MASTER CODE. ORBITAL INVADERS, 

and many others 

C A S S E T T E A V A I L A B L E T O O ! 
If you order the book you can also buy the 
programs on a quality cassette for only 

£4.95 extra. 

Please send me: 
copies of the book at 
£ 4 . 95 each 

copies of the book and 
cassette at £ 9 . 9 0 pair 

Please send your orders 
with cheques/POs to; 
Richard Francis, Dept.YC AIS 
22 Foxhollow, Barhill, 
Cambridge, CB3 8EP. 

FREE! tape 
directory with 
each tape 

§ M i c r o g a m e 
§ S i m u l a t i o n s 
3 ZX81 • Video Genie • TRS80/LII 
* Battle of Britain As strategic commander of nine British fighter 
W squadrons you must track and intercept the devious enemy 
3 bomber squadrons before they reach London. Micro acts as a 
q flight control and communications centre for patrols, missions, 
?J intelligence reports etc. Sketch map provided. May also be 

3 played on any map of S.E. England with standard grid. 

Asset Stripper Compete against your computer controlled 
3 arch-rival "KO Investments", capitalizing companies on the 
^ stock market and bidding for takeovers to gain control of 
V lucrative assets. Can your micro really outwit you? 

7J Kingdom of Nam As ruler of Nam you must control its 
3 economy; allocating labour; building cities, factories and ships; 
3 importing and exporting; negotiating pay claims and fighting the 
^ doming threats of inflation, strikes, starvation, overpopulation 
-4 and revolution. How long can you stay in power? 

* 
M High Stakes Buy. sell, train and bet on racehorses. An 
* oooortunity to make money shrewdly and spend it recklessly. 
* Scrolling racing commentary. One or two players. 

* Party 8ran Tub Lots of programs — including one of the best 
3 ~*essage scrollers around. Play your computer at noughts and 
3 : -esses and analyse each game afterwards if you wish I Guessing 
J sa^es - words/numbers/rhymes etc. (many<1K) 

* 
Also Invaders (VG/TRS) and Wordgram 

^ A programs in BASIC (for 16K) on quality cassettes. 
j Send £4.50 for 1/£8 any 2/£11.50:3/£15:4/£18.50:5/£22:6 
j 

3 Please tell us which micro and send cheque/PO to: 
^ 73 The Broadway, Grantchester, Cambridge CB3 9NQ 

GO systems ltd. 
AID BOARD FOR NASCOM 
• 8 input channels 
• 30 miscrosec conversion 
• Over voltage protection 
• Prototyping area 

• 8 bit resolution 
• Sample and hold 
• Full flat/interrupt control 

NASBUS compatible 
Price £135 + 15% VAT (post free) 

GRAPHICS BOARD FOR NASCOM 
• 384(H) x256)V) high resolution graphics display 
• Fully bit mapped • Mixed text and graphics 
• Full software control • NASCOM 2 or 4MHz 

NASCOM 1 
• Graphics software supplied 

Price £55 + 15% VAT (post free) 

EPROM PROGRAMMER 
• Programs 3 rail: 2708/2716 
Single rail: 2508/2758 

2516/2716 
2532/2732 

• Software supplied for Read/Program/Verify 
• Can be used with other machines with 2 parallel ports 

Price £63 + 15% (post free) 

DUNCAN 
• Fast real time interpreter/control language for NASCOM 1 or 
2 (please specify) 

Price £12 + 15% VAT (post free) 

MEMORIES 
• 4116-150ns 95p each •+ 
• 64K-200ns £10 each + 

15% VAT (min order 8) 
15% VAT 

MONITORS 
• BMC 12" green phosphor - 18MHz 

Price £175 x 15% VAT (carriage paid) 

6 L a l e h a m A v e n u e , M i l l H i l l , 
L o n d o n N W 7 3 H L 

Te l : 01-959 0106 

Metal cased 9 

CROFTON 
MONITOR 
10 MHZ Bandwidth 
•P4 Standard 
£59,50+VAT(£68.42 ) 
plus carriage £3.00 
For P31 (green) high 

resolution tube add £12.50+VAT (£14.38) 

ft i m A l Plastic cased 12 " 

NEW*PRINCE MONITOR 
High resolution 
24 MHZ Bandwidth 
P31( green) Standard 
for only 
£78.00+VAT 
(£89.70) plus 
carriage £3.00 

A L L M A J O R C R E D I T C A R D S 
A C C E P T E D - Smal l surcharge 

CROFTON ELECTRONICS LTD 
3 5 Grosvenor Road, T w i c k e n h a m , M i d d x T W 1 4 A D 

0 1 - 8 9 1 1 9 2 3 / 1 5 1 3 
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SURVEY 
ZX CASSETTES 
THE BUOYANCY o f the ZX-81 market has 

meant that the program manufacturers have 
found tittle time to concoct anything new for 
the considerable following still commanded by 
the 4K ZX-80. More surprisingly, perhaps, 
Sinclair Research has released no new pack-
ages for either micro. 

Let us start by looking at the new games. 
Their two most glaring failings are a poor 
choicc of keys to use for movement and firing, 
and no automatic restart when you have lost or 
won. 

In his marvellous book, Mastering machine 
code on the ZX-81, Tony Baker tells us how to 
program so that whole sectors of the keyboard 
can act as a single key. Such an approach has 
yet to be used in commercial ZX-81 software 
— a shame since it must be better *han the 
finger-contorting demanded bv some products. 

Non-restarting games — like any non-auto-
run program — require the player to have 
some computing knowledge. If he does not, he 
can too easily be faced by a disconcerting 
listing, or might even wipe a line by mistake. 
Program users should need to know nothing of 
programming. 

Orwin's Cassette One, £3.80, has been 
widely advertised as the cassette you should 
buy first. It contains a miscellany of 11 old and 
new iK games, mostly in machine code which 
means they are faster and more spectacular. 
The documentation is adequate, and loading 
provided no problem. The games are not bad 
given that they arc for IK and provide plenty 
of variety. They are good value and include 
several arcade-style programs, including a 
version of Space Invaders, a maze, I Ching, a 
lander, Mastermind and an impressive 
hangman. 

Tasteless of fer ings 
Greve's Gamestape 1 offers the Orwin 

cassette good competition. It costs £2.95 but 
contains only 10 programs which on the whole 
are not so good as the Orwin games. Bumper, 
Lander, Simon, Mastermind, Asteroids, 
Hangman — guillotine to be precise. There is 
also a brilliant etch-a-sketch with eight 
directions and Copy, and an attractive pattern-
generator. 

I hesitate to mention the only other 
collection of IK games, Adult Games — eight 
from the aptly-named Can of Worms for £3. 
Accompanied by good notes on the cassette-
case slip and thought-provoking audio com-
mentary, they are candid and must suffice for 
readers with bad taste until something more 
revolting appears. They feature acne, vasec-
tomy, Hitler, Reagan and Royal Flush. 

However, I find Micro-Gen's New York, 
£4.90, really offensive. I object to conflict 
games — why should we exterminate all those 

Carried along in the wake of 
worldwide ZX-81 sales that 

have just cruised past the 
250,000 marker, software for 

the Sinclair machine has been 
forced to change dramatically 

in quality and volume since the 
last Your Computer survey in 

October 1981. Eric Deeson 
tests the latest releases. 

pleasant extra-terrestrials, submarines and 
cars? This program beats them all — you have 
engine failure over the Hig Apple and to avoid 
hitting the skyscrapers, you must bomb them 
out of your path. Fortunately, the review copv 
was a pre-production draft and would no; 
load. 

Micro-Gen redeems itself, however, w ith its 
excellent Chess for £9.90. 1 did not think I was 
too bad at the game, but this program beat me 
on the lowest of the six levels in :ust 18 moves. 
If you are an aficionado, you may dislike its 
use of grid co-ordinates rather than convent-
ional symbols for moves — but it has a satis-
factory board, handles all legal moves and 
rejects in a flash attempts to cheat. The only 
shortcoming was that it thinks and plays in 
Fast mode, so you have to check carefully to 
see what it has done. 

Video Software, cited in the October survey 
for its several extremely good "serious" pro-
grams, now offers games, still maintaining 
high quality of programming and presentation 
— useful documentation, audio commentary 
and good program instructions. All these 
programs sell at £3.95. 

Force Field is the nearest to an arcade game. 
It is not very exciting, but is nonetheless 
addictive. You defend your city from a series 
of bombs by activating the "force-field" at just 
the right moments. 

Space Race is, claims Video Software, a 
success at parties — especially those where 
quests are keen on building space stations. 
Football and Test Match are both serious 
simulations of lengthy sporting occasions. In 
each, you set up teams, conditions, attributes, 
run the programs and interrupt as much as 
you want to investigate situations of your 
invention. 

Stock Market involves interaction with up to 
four players — so make sure your RAM packs 
are firmly in place. You have six commodities, 
news flashes, fluctuating prices and buy or sell 
at each turn. A clever, but perhaps not suffic-
iently flexible, computerised board game. 

Macronics in well known in the ZX software 
market with a good range of generally excellent 
programs. It offers four 16K games. First is its 
long-standing — but still number one — 
version of Intruders a: £6, or £5 for the IK 
version. By Atari standards, it is slow and 
lacks graphics quality — vet if you are an 
addict, this version will keep you happy for a 
long time. 

Nightmare Park, i'3.75, is a good maze game 
— novel to the point of impenetrability. It is a 
sort of adventure where you cannot avoid your 
fate, StarTrek is a Basic version of the standard 
game. The documentation and screen messages 
arc inadequate for a newcomer like me. Finally 
we have Dragon Maze, £6.95 — a complex, 
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have seen for the ZX-81, and even claims to 

produce sound effects using the Quicksilva 

sound board. It is the ZX-81 game on which I 

have spent more precious time than any other 

— £5.50 with full screcn display. 

There are two commercial educational soft-

ware suppliers now in the ZX-81 market. AVC 

Software supplies a range of drill programs in 

16K. The Hangperson range is based on a 

hangman routine far more advanced than any I 

have seen — even if it is in Sinclair low-

resolultion graphics. Each program calls 

words or phrases at random from a pool of 50 

on ihe theme in question. A graphic or verbal 

clue appears in a box and the game com-

mences. I bis approach is currently embodied 

in programs for primary school geography and 

English, and secondary school physics and 

biology. 

Also at £3, AVC has an impressive graphics 

program called Angle for helping to teach ihe 

use of a protractor; a versatile graph-plotting 

program; and Tables Count-down, a variable-

level, tables-testing program where each 

correct answer moves the user closer to the 

full-screen, invisible maze containing an ever-

nearing dragon. You are shown the maze at 

the beginning and the easiest way to win is to 

use Copy-Comd. 

Hilderbay is relatively new to the ZX scene 

— but proudly proclaims that the company's 

experience is with mainframe computers and 

emphasises its professional approach. There 

are two games to look at — the very impressive 

Gold and the make-weight Pick A Word. The 

two are supplied on one cassette for £8. Gold 

is a version of adventure set in the Yukon. It is 

beautifully designed and definitely addictive 

for those with that kind of mind. Technically, 

I was much impressed by the ultra-slow rate of 

printing, giving an entirely appropriate Tele-

•ypc appearance. 

Educational dri l ls 
Pick A Word may be a make-weight but it, 

is novel and clever. This neat word-game 

;ransforms the ZX-81 into a very sharp 

opponent. The only failing is that the diabolic-

y.'.y well-designed word lists are too few in 

number for a long game. 

Next, we have Space Hattle from Green. 

I his iiamc is a relatively slow and monotonous 

shadow of an arcade game. It is written in 

B and includes simple instructions. 

Defender from Quicksilva is the fastest and 

- -•rhisT.cated moving-graphics program I 

launch of a "rocket". Display format and 

simple language are very important in teach-

ing software; clearly, both have received a 

good deal of attention in these programs. 

The Hodthorpe Collection from Stan 

Spencer is a little like Hangperson in the sense 

that a good range of programs surround the 

same neat skeleton. The Collection is actually 

a thin book of 60 pages in which the six 

programs are fully described and listed. We 

deal with it here because there is also a cassette 

containing programs. 

Adapted from Nascom 2 software, the skeleton 

allows the user to enter his own test material. 

The tests can then be administered, marked 

and recorded, all without the teacher's inter-

vention. The idea is very good though not 

entirely novel. These six variations are con-

cerned with Hash-cards, picture-based quizzes, 

multiple-choice tests, two kinds of arithmetic 

testing and primary school language work. 

Let us now look at the various new ZX-81 

programs in the data-handling, administrative 

and financial categories. Again, they can be 

relevant to the owner who may wish to con-

sider computerising his recipes, budgets or 

work records. 

In the data-handling class, we have two files 

routines and two versions of the very popular 

commercial program VisiCalc. Multifile from 

Bug-Byte is a most versatile package with a 

good range of clear, menu-driven options. The 

files are not fixed, but user-definable. 

While Multifile is in Basic, Database at £10 

from Campbell Software is in machine code. 

Each record is entered into a string whose 

length is not fixed. Ciear menus and sub-

menus then allow suitable entries and data-

handling. The fields have the fixed titles of 

Name, Address, Interest code and 

Commentary. 

One of the two VisiCalc versions is from 

Video Software. Called Video-Plan, £7.95, it is 

rather stolid and perhaps a touch slow. All the 

same, it is beautifully documented and laid 

out, and very easy and foolproof in use. It is 

supplied with sample data and a thoughtful 

audio commentary. 

Financial programs 
The other version is Computacalc from Sili-

con Tricks. It has more spark than Video 

Software's version, but is still to be fully 

debugged and documented. Both programs do 

the job well once you have developed a feel for 

them — the approach gives businessmen, and 

others, a very powerful ofiice tool. 

Hilderbay has developed several serious 

commercial programs for the ZX-81. Einance 

is the least exciting — but also the least 

expensive at £8. The cassette contains three 

standard programs — Loan, Mortgage, and 

VAT. Loan requires three of four parameters 

of compound interest — sum, interest, number 

of payments, amount of payments, and gives 

you the fourth. 

Mortgage deals with building society and 

bank loans and points out unheaded tables of 

data. It LPrints, too, though the literature 

does not say so. This program's main failing is 

its poor error-trapping. 

VAT calculates from input data tables of 

price, total, tax and rate which is easily 

variable. 

Stock control, at £25, is really rather expen-

sive. It is well documented but uninspiring. 

The cassette has two versions, one allowing 

many lines to be handled with little detail, the 

other the reverse. 

Critical-path analysis, £15, on the other 

hand, is cheap, lively and very effective. Just 

the job for, say, a self-employed builder or the 

computing and business departments of 

schools and colleges. You need to do a good 

deal of preparation, of course, but this 

program does the don key-work of finding and 

displaying the critical path. 

Finally, from this supplier, we have Payroll 

— £25 and £2 for the excellent manual. With 

its help, the small-business user can handle the 

pay records of up 10 30 employees. I f you have 

more, you arc not small, and can afford more 

than 16K memory. 

PAYE, from Stroud, Liu and Co, £2.95, is 

really for the individual trying to make sense 

of his payslip rather than the employer trying 

to make payslips in the first place. Various 1K 

and 16K programs are on this tape and you 

select one from them according to your 

ZX-81's memory and your tax liabilities. 

To close this section we should mention 

Hewson's Stats which is a reasonable cassette 

for IK and £2.95. There are three straight-

forward, but nonetheless useful, programs 

here — Chi-square; Graph plot; Statistics. 

1continued on next pageI 
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I continued from previous pagel 
Let us now turn to the utilities programs, 

and two aids to graphics production. Multi-

graphics, £3.50 from Bridge Software, is 

remarkable value. The firm also has a version 

of Invaders with a good reputation. Multi-

graphics is a massive product — considerably 

more than 10K. — which means that its useful-

ness is rather restricted unless you have extra-

large memory. The initial menu, however, 

offers nine main options — print current 

display on screen; LPrint it; Save it; CLS; 

inverse CLS; draw on screen; print with 

standard characters; large print; upper and 

lower case with the same options; and jumbo 

text — upper and lower case, and three sub-

symbol options. It is most impressive, and 

has clear instructions. 

Equally impressive, but in a very different 

direction, is the £5 High-Resolution Graphics 

from Macronics. This has been widely advert-

ised with a picture of the Prince and Princess 

of Wales. That design is supplied for demon-

stration and it is brilliant. HRG allows you to 

prim pixel by pixel on a 192-by-192 grid. T he 

routine is tedious, but for special applications 

very worthwhile. For general applications it is 

limited in the time needed for you to program 

it, in the difficulty of mixing normal Print 

with it, in its being Print rather than Plot and 

the fact that it is not responsive to Copy. The 

instructions are reasonably detailed, however, 

and with a little effort you could enter it into a 

menu-driven set of subroutines. 

Macronics also gives us Scroll, £3.95. Any 

lines of text entered scroll up the screen in 

large size, continuously but not altogether 

smoothly. The scroll speed is variable. 

Straightforward in use, this program, too, has 

much potential. 

ZXAS is a powerful ZX-81 assembler from 

Bug-Byte which occupies 5K. This superb 

product accepts the standard Zilog mnemonics 

with decimal or hexadecimal values. 

Life, a well-designed and valid version, and 

Music, with IK one-octave and InK live-

Supplier Program name Description A s s e s s m e n t 

Administration A B C D E F G H 
10 Stats Three simple programs 3 4 3 3 3 3 2 1 

11 Critical Path* Finds path 4 5 4 4 5 3 
• Stock Control' Standard two 4 5 4 3 4 3 3 

Data-Handling 

1 Videoplan" VisiCalc version 4 4 4 4 4 4 3 4 
4 Multifile* Definable filing 3 2 3 3 4 4 1 2 

5 Database* File handling 5 4 5 3 3 4 3 

17 Computacalc* VisiCalc version 2 5 4 3 4 4 4 4 

Education 

2 'Electricity Hangperson* CSE test game 4 5 5 5 4 4 5 5 

Angle* Drill 4 5 4 4 4 4 4 5 

Graph' Versatile plotting 5 5 4 4 4 4 3 4 

I , Tables Couni Down" Test game 5 5 4 5 4 4 4 5 

18 Hodthorpe Collection* Various — six 4 5 3 2 2 2 1 4 

Finance 
11 Finance" Three simple programs 2 5 3 3 4 3 — 3 

Payroll* Up to 30 staff 5 3 3 4 4 4 — 4 

19 PAYE (*) Tax calculations 1 3 3 3 2 3 — 2 

Games 
1 Force Field" Defend city 5 4 5 4 4 4 4 4 

Space Race* Spectators only 5 5 4 — 2 4 4 4 

Football" Simulate league 5 4 5 4 — 4 2 3 
Test Match' Simulation 5 5 5 3 — 4 2 4 
Stock Market" Board game 5 5 5 5 4 4 4 4 

6 Adult Games Various 4 5 2 2 — 3 3 5 
8 Space Battle* Arcade style 3 5 3 3 2 3 2 2 

9 Games 1 Various 10 3 5 3 4 3 3 2 2 
11 Gold' Adventure — 4 4 4 4 4 — 4 

Pick A Word* Word game 4 4 3 3 3 4 

12 < 'Intruders (') Arcade 4 5 4 5 4 4 4 2 

Nightmare Park* Maze adventure 3 5 5 5 4 4 3 4 
Star Trek* Standard 1 5 2 1 3 4 2 2 

1 Dragon Maze' Good maze 1 5 5 3 3 4 4 3 
13 Chess* Six levels 4 5 4 3 4 4 4 3 
14 Cassette One Various — 11 3 5 2 2 3 4 4 3 

16 Defender" Arcade 3 3 5 4 4 4 5 4 

Miscellaneous 
7 Sinclair 2X-81' Various — 10 1 4 2 2 4 4 — 4 

12 Music 1*1 One or five octaves 3 5 3 3 3 4 — 3 

Life' Standard 3 5 3 4 4 4 — 2 

15 Pocket-Book* Various — 34 2 4 3 3 4 4 3 4 

Data-Handling 

3 Multigraphics" Large menus 4 3 4 4 5 4 4 5 

4 ZXAS' Assembler 3 3 — 3 5 4 — 5 

12 High-Resolution* 192 by 192 3 5 — 2 5 5 — 5 

Scroll* For display 2 5 3 5 4 3 — 4 

Notes: Supplier; numbers reler to suppliers' list Program name an asterisk shows 16K is 

needed: an asterisk in brackets means that, in addition to the IK program, a 16K version is 

available. Assessment on 3 0-5 scale: A, documentation or instructions: 8, ease of 

loading; C. format, or screen layout: D. ease of use by target, E. functional value; F, 

programming quality; G, quality of graphics if any; H, novelty. 

octave versions, are both from Macronics and 

are written in machine code. Music outputs 

your symphonies to cassette and, less accept-

ably, to TV sound. 

Finally, there are two cassettes developed 

from books. These cassettes save you the 

trouble of keying programs, but the problem is 

that the book tends to be written without the 

cassette in mind. As a result, though you need 

the book to explain what the program is, you 

cannot guarantee that the book will provide 

clear user instructions. 

This is particularly true with the cassette 

that camp-follows Randle Hurley's The 
Sine/air ZX-81, Macmillan. That cassette, 

£11.44 from Globe Book Services, is very hard 

to work with because the book, although good, 

does not help the user at all. 

Another such cassette is Phipps' ZX-81 

pocket-book tape. This contains 22 IK 

programs and 12 for users with more memory; 

almost all the programs are from the book, but 

none is adequately explained there. 

I remain concerned about documentation 

standards. We now have an impressive range 

of good ZX-81 software on the market. T oo 

much of it is spoiled by the lack of a few lines 

i>:" carefully-written guidance notes. With so 

man;, potential customers, software suppliers 

understandably think of cutting corners — but 

the', will sutler ::: the long term if thevdo.B 

Suppl iers and addresses 

1 Video Software Stone Lane, Kinver, 
Stourbridge, West Midlands: data-
handling, training, games. 

2. AVC Software PO Box, Harbome, 
Birmingham . 17: education. 

3. Bridge Software 36, Fernwood. Marple 
Bridge, Stockport, Cheshire: graphics, 
games, statistics. 

4. Bug-Byte 98 100, The Albany, Old Hall 
Street. Liverpool, 3: games, utilities, 
data-handling. 

5. Campbell Systems 15. Rous Road, 
Buckhurst Hill, Essex: data handling. 

6. Can of Worms 65a, Osborne Road, 
Portsmouth: games. 

7. Globe Book Services Canada Road. 
Byfleet, Surrey: cassette of the book. 

8. Green 144. Pampisford Road. Purley, 
Surrey: games 

9. Greye 16. Park Street. Bath, Avon: 
games. 

10. Hewson 7. Grahame Cose, Blewsbury, 
Oxfordshire: games, statistics. 

11.Hilderbay 8, Parkway. Regent's Park, 
London NW1: games, finance, 
commerce. 

12. Macronics 26, Spiers Close. Knowle, 
West Midlands: games, utilities. 

13. Micro-Gen 24 Agar Crescent. 
Bracknell. Berkshire games, including 
chess. 

14. Orwin 26. Brownlow Road, London 
NW10: games 

15. Phipps 3. Downs Avenue, Epsom, 
Surrey cassette of the book. 
Quicksilva 95 Upper Brownhill Road, 
Maybush. Southampton: games, 
utilities. 

17.Silicon Tricks 2, Chichester Rents, 
Chancery Lane, London WC2: data-
handling. 

18. Spencer Tne Sycamores, Queens Road, 
Hodthorpe, Nottinghamshire: education. 

19. Stroud, Litt and Co. 85, Jamestown 
Road, London NW1: finance. 

16 
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ZX81 SOFTWARE FROM VIDEO SOFTWARE LTD IK & 16K 
16K SOFTWARE 
VIDEO-PLAN IZX81 only). Performs the functions of an 

analysis book. Arithmetic functions include addition, 

subtraction, multiplication. Printer optional. 

VIDEO-AD. Rotating display of 16 pages of advertising 

material. Set-up your own pages and change them as and when 

required. 

VIDEO-GRAPH. Planning and design aid. Create 

pictures/charts/graphs and store within the program. Save on 

cassette. Combine pictures like an 'identikit'. 

VIDEO-VIEW. Do it yourself teletext. Create pages of data. 

Store them within the program. Save on cassette. View on 

demand. 

VIDEO-MAP. (2X81 only). Educational game based on maps. 

Navigate your plane to its destination. Bomb the target and 

return to base. 

FORCE-FIELD. IZX81 only). Animated bombardment game. 

You control the force-field which protects your city against 

hostile UFOs. 

SPACE-RACE. (ZX81 only). Party game for eight players. 

Rockets race to build stations in space. Winners gradually take 

over losers until only one winner remains. 

FOOTBALL-LEAGUE. Realistic simulation of an entire season. 

Every match played and results shown with progressive league 

table. You give teams ratings for skill, effort, etc. 

TEST-MATCH. Realistic simulation of a test match series. 

Dynamic scoreboard. Give each player your own ratings for 

skills, technique, etc. 

STOCK-MARKET. (ZX81 only). An exciting game of skill and 

judgement. Buy and sell stocks and shares as prices change in 

response to world events. 

VIDEO-SKETCH. IZX81 only). Move the cursor to any part of 

the screen. Draw or rub-out as you move it. Mix in text or 

graphics. Save picture in memory. Save picture sequence on 

cassette. 

IK PARTY TRICKS (ZX81 only) NEW! NEW! 
If you don't have a 16K RAM this set of programs is for 
you. Ten separate programs — some games, some more 
serious. All completely original, all ten programs included 
in the price. 

SHOOT 

SKETCH 

NAME THE DAY 

TRAIN 

ONGER-WONGER 

WEATHER 

UFO 

W H O SHOT JR 

FIELD-GUN 

FOLLOW THAT 

Take the penalty and watch the 

goalie try to save. 

Draw an almost full screen picture 
and save on cassette. 

Give the date, the ZX81 names the 
day of the week. 

For the very young who would like 
to drive a train. 

Watch the ZX81 draw its own 
pictures and yours. 

An endless variety of completely 
inaccurate weather forecasts. 

Shoot down the UFO before he 
gets you. 

An intriguing test of your powers of 
detection. 

Can you hit the target. 

Follow the path traced by the ZX81. 

NOTE: These programs are not suitable for ZX80. 

*** OUR NEW SOFTWARE SCHEME *** 
SUPPORTED SOFTWARE. This is software written for 
the ZX81 by named authors and approved and marketed 
by ourselves. The main criterion for selection is that the 
quality of the program matches our existing products. 
These programs are fully supported by ourselves. Watch 
out for some very interesting products in the near future. 

PRICE LIST 
NEWS FOR USERS 

Those of you who have already voted with your cheque 

books may be interested in our 'top ten'. These are the 

best sellers in November: 

1. VIDEO-MAP 

2. VIDEO-PLAN 

3. VIDEO-VIEW 

4. VIDEO-AD 

5. VIDEO-GRAPH 

6. FORCE-FIELD 

7. STOCK-MARKET 

8. PARTY TRICKS No. 1 

9. FOOTBALL-LEAGUE 

10. TEST-MATCH 

Surprisingly some of the programs which we rate most 

highly are well down the list. 

We expect our 1K programs to top this list soon. They 

are worth buying even if you have 16K, 

ORDER CODE Manual Std. Lux 

SKETCH 81 — 7.95 9.95 
PLAN 81 — 7.95 9.95 
AD 81 — 7.95 9.95 
GRAPH 81 — 5.95 7.95 
VIEW 81 — 5.95 7.95 
MAP 81 — 5.95 7.95 
FORCE — 3.95 5.95 
SPACE — 3.95 5.95 
FOOT — 3.95 5.95 
TEST — 3.95 5.95 
STOCK — 3.95 5.95 
PARTY 1 1.95 4.95 6.95 

PACK 1 (Plan + Ad) — — 17.95 

PACK 2 
(View + Graph) — — 13.95 

GAMESET 

(Map + 5 Games) — — 19.95 

V I S I T U S A T T H E Z X M I C R O F A I R 

Prices include VAT. 
Mail order customers add £1.00 per order. (50p for 
manual only). Allow 28 days for delivery. 

Std = cassette & manual. Lux = de luxe boxed sets. 

v j y 

STONE L A N K , 
KINVER, 
S T W R R R I D C E , 
W E S T M I D L A N D S , 
D Y 7 6BQ, 
EKCUND. 
TRT : KWVA 2**1 
w 

VIDEO 
SOFTWARE LIMITED 

Code M/S/L Qty. Price Total 

P. & P. 

ORDER FORM 
See above 
for codes 

Your cheque no. 

V A . I XRI NP ! ? I 0 W ) ) ! 
NAME. . 

ADDRESS 

Persona/ callers welcome during office hours. 
Send s.a.e. for further details. 
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SCREENING BBC 
FINE DISPLAY OF 

Jeremy Ruston runs through 
the BBC Micro's spectrum of 
colour and graphics facilities. 
His Basic routines provide the 
ground knowledge you need to 
write your own programs. 
THE BBC MICROCOMPUTER has seven 

statements and functions associated with 

graphics. Here are three sample programs to 

demonstrate each command in use. The BBC 

has a total of eight screen modes, but graphics 

may be displayed in only five of them. Here 

are the five modes with their individual 

resolutions and colours: 

Mode 0: 640 by 256; two colours 

Mode 1: 320 by 256; four colours 

Mode 2: 160 by 256; 16 colours 

Mode 4: 320 by 256; two colours 

Mode 5: 160 by 256; four colours 

Regardless of the mode selected, the screen 

is defined to be 1,280 units wide and 1,024 

units deep. This means that, unlike the Atom, 

you can write a program written for one mode 

on the screen and transfer it to another with 

very little modification. The colours available 

are shown in table 1. As you can see, to claim 

that the BBC Micro has 16 colours is 

somewhat of an exaggeration. 

In the four- and two-colour modes one can 

alter the four colours to be anything in table 1, 

by executing VDU 19 (colour number), (actual 

Slack, red, green, yellow, blue, magenta 
(blue-red), cyan Iblue-green), white, 
flashing black-white, flashing red-cyan, 
flashing green-magenta, flashing vellow-
blue, flashing blue-yellow, flashing magenta-
green, flashing cyan-red, flashing white 
black. 

Table 1. 

colour number), 0,0,0. So, for example, VDU 

19,2,6,0,0,0 will set colour two to be cyan, 

which is the sixth colour in the tabic list. 

Spectacular effects can be achieved by the use 

of the VDU 19 command when a program is 

running. 

One graphics command not used in our 

selection of programs is Point which returns 

the colour of any point on the screen — 

program 1. This program draws those well-

known string patterns by the simple expedient 

of having two balls bouncing around the 

screen, and joining them together with lines. 

The command Mode 0 puts the machine in 

graphics mode 0. RN*D(1280) generates a 

random number in the range 1 to 1,280. Move 

moves the invisible graphics cursor to a 

specified position, from where the next line 

will be drawn using Draw. 

After the program has drawn 150 lines on 

the screen, it waits for a key to be pressed, line 

190, and then clears the screen and starts 

again. Repeat-Until is the same as the Atom's 

Do-Until construction — that is, it executes 

the code between the words Repeat and Until 

so that the condition after the Until statement 

ss satisifed. As the condition in this case is 

never satisfied, it repeats for ever — see 

program 2. 

Program 2 is executed in mode 2, the 

16-colour mode It changes the colour of the 

lines drawn whenever the pattern bounces off 

the edge of the screen by the use of the GCol 

statement. The GCol statement is followed by 

two numbers, the second of which specifies 

the currcnt plotting colour; the first stimulates 

whether this colour is to be used as it stands or 

whether the commands And, Or, BxOr should 

be used on it or whether it should be even 

inverted with the colours on the screen at the 

time. One normally uses GCol 0,X to allow 

plotting in the colour you want, but the earlier 

number can be used to generate some 

spectacular effects. 

Notice how few modifications need to be 

made to convert the program to colour because 

A sample graphics routine, and right, the graphics which can be achieved. 

34© IF IW--C- THEM 8TORE< A-2>-«eC< 1 " 
O—O KOOC O: GOSUB 470 
330 RETURN 
360 REM Cmt u n r r I n p u t s . 
•i'so tHPUT " E o t » r s i n o f H d i l l r w a * 

38©'iwut - E n t a r « o u r X,Y a n d Z v l« t«> 
t n t s < p a d i s h o u l d b * b » l u n n l o o and 
300>-,L ,H ,N 390 <*=o 

400 PRINT • E n t » r C C o * t > , P ( p u t ) o r 
R CrancfcM)?*; 

410 RS-GETS 

I S ? I F P=1 RETURN 
•30 IF T>*N P~0 RETURN 
4-40 IF RC--R* THEN GOTO 6ZC 
<SO PRINT "MISTAKE " 
* fO GOTO 410 
470 REM A u i o u u c p l o t . 

*90 GOSUB 9BO 
900 KSPKftT 

££P««(store<A>> 
3ZO H 27o 
SSO PWOCpIot(U,V.W> 

Program I. 

19 REM "STRING ART BLACK RNB WHITE 
20 REM <C> RUSTON 1931 
30 REPEAT 
40 MODE 6 
56 X=RNB <1280>•V=RND <1£80 > 
60 L=RNB < 1280 > M=RNH < 1024 > 
70 LI=20-RND<40> : V=20-RND<40> 
80 P=20-RNL< 40 >•Q=20-RND< 40 > 
90 FOR K=1 TO 150 

100 MOVE X,V 
110 DRAW L?M 
120 IF X+U>1279 OR X+UC0 U=-U 
130 IF V+V>1023 OR V+VC0 V=-V 
140 IF L+P>1279 OR L+P<0 P=-P 
150 IF M+Q>1023 OR M+GK0 G=-Q 
160 X=X+U:V=V+V 
170 L=L+P M=M+Q 
180 NEXT K 
190 fi$=GET$ 
200 UNTIL FALSE 

Program 3. 

10 REM "TRIANGLES" 

20 REM COPYRIGHT <C> RUSTON 1981 

30 MODE 0 
40 ft=RNB(1280):B=RND<1024) 
50 C=RNIK1280 ) : B=RND(1024 ) 
60 E=RHIK 1280) :F=RND<1024> 
70 U=20-RHB< 40) :V=20-RND<40> 
80 W-20-RND(40) :X=20-RND<40) 
90 Y=20-RNI)<40) • 2=20-RNDC40> 

100 MOVE ft,BDRAW C ,D DRAW E , F 
110 DRAW ft/B 

120 IF A+U>1279 OR A H K 0 THEN U=-U 
130 IF B+V>1023 OR B+V<0 THEN V=-V 

140 IF 0+101279 OR C+W<0 THEN W=-W 

150 IF B+X>1023 OR I>+X<0 THEN X=-X 
160 IF E+V>1279 OR E+V<0 THEN V=-V 

170 IF F+Z>1023 OR F+Z<0 THEN Z=-Z 
180 IF RND(10)>7 THEM VDU 1 9 , 1 , R N D < 6 ) + 1 - 0 . 0 ; 0 
190 PLOT 7 , C , B : P L 0 T 7 , E , F 
200 PLOT 7 , A , B 

2 1 0 A=A+U B=B+V: C=C+N : B=D+X ; E=E+V : F=F+Z 
220 GOTO 100 
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MICRO'S 
COLOUR 

of ;he way the axes are marked — see program 

3. This program in effect draws three 

bouncing balls, all joined up by lines. Each 

•riangle is erased as the next one is drawn. 

When^run it looks as if the triangle is turning 

in three dimensions. 

The program is run in mode 0, but as only 

one triangle is ever on the screen at a time, you 

can create the illusion of having 16 colours at 

640-by-256 resolution by using the VDU 

19„X,X,X,X to reset the current plotting 

colour to be any of the 16 possible colours. In 

fact I have only used the first eight colours, 

and have ensured that black is not used, giving 

seven in all. 

Plot K,X,Y plots a point at X,Y in a manner 

determined by the value of K. K has the 

following effects linked to the following 

values: 

0 Move relative to last point visited. 

1 Draw line relative in the current graphics 
colour. 

2 Draw line relative in the current iogical inverse 
colour, 

Program 2. 

1 0 R E M " C O L O U R S T R I N G A R T " 

2 0 R E M <C> R U S T O N 1 9 8 1 * 

3 0 R E P E A T 

4 0 MODE 2 

5 0 X = R N B < 1 2 8 6 ) : V = R N D < 1 2 8 0 > 

6 0 L = R N D < 1 2 8 0 ) : M = R N B < 1 0 2 4 > 

7 6 U = 2 0 - R N I K 4 0 ) : V - 2 0 - R N D < 4 8 > 

8 0 P = 2 0 - R N D < 4 0 ) : G = 2 0 - R N D < 4 0 > 

9 0 F O R K = 1 T O 1 5 0 

1 0 0 M O V E X , V 

1 1 0 DRAW L , M 

1 2 0 I F X + U > 1 2 7 9 O R X + U C 8 U = - U = G C O L 0 f R N D < 6 ) + 1 

1 3 0 I F V + V M 0 2 3 O R V + V < 0 V = - V ' G C 0 L 0 > R H B < 6 > + 1 

1 4 0 I F L + P > 1 2 7 9 O R L + P C 8 P = - P = G C O L 0 > R N B « 5 > + 1 

1 5 0 I F M + Q > 1 0 2 3 O R M + Q < 0 Q = - Q : G C O L 0 > R N B ( 6 > + 1 

1 6 0 X = X + U •• V - V + V 

1 7 0 L = L + P : M = M + Q 

1 8 0 N E X T K 

1 9 0 A $ = G E T $ 

2 0 0 U N T I L F A L S E 

3 Draw line relative in the current graphics back-
ground colour. 

4 Move to absolute position. 

5 Draw line absolute in current graphics fore-
ground colour. 

6 Draw line absolute in current graphics logical 
inverse colour. 

7 Draw line inverse in current graphics 
background colour. 

For values 8-15 the last point in the line is 

omitted. 

For values 16-23 a dotted line is drawn. 

For values 24-31 a dotted line with the last point 

omitted is drawn. 

For values 64-71 only a single point is plotted. 

For values 80-87 a triangle is drawn, between 

X,Y and the last two points visited. 

With the triangle graphics, one could alter 

the triangle program to plot filled triangles. 

The triangle commands can also let you draw 

most other polygons by drawing two triangles 

next to each other, f 'j 

R A M E X P A N S I O N 16K, 32K, 64K, 128K, 256K! 
MEMORY 

UPGRADE 

16K 

32 K 

Ready built 

charge: 

6502 BASED 
(all a te internal modulnsl 

e.g. ATOM. PET. 
UK 101, O S.. AIM 

ZX80 BASED 
(External Ram Packs and 

internal modules available) 

e.g. VIDEO GENIE. 
ZX 81, TRS 80 

£45 (Kit)lPrices inci. o f £33 (Kit)l Prices incl. of 

C52 (Kit)(PSu somponenI1 £40 (Kit)f PSU co,riponems 

£10 

LARGER 

EXPANSIONS 

64K £80 (Kit) | 

128K £120 (Kit) 

256K £200 (Kit) 

Ready built 

charge: £10 

PSU not 
necesiarv 

£7 

£70 (Kit)\ psu Not 

£110 (Kitif neceisa,v 

Not yet available 

£7 

All prices are inclusive of postage and packing, but 

please add 15% VAT to all totals. 

Discs are fast, but in some cases, not fast enough. You 

may have a customer waiting for details on the 'phone 

and he can quickly become impatient. In such 

situations, when your computer has got to look through 

up to a few hundred files, our memory expansion 

systems really can help. 

The memory is divided into 'Random Access Sectors' of 

256 bytes each. For example, there will be 1024 sectors 

in a 256K bytes expansion. 

We supply free the basic subroutines necessary. Each is 

roughly 180 bytes long and capable of handling one of 

the following functions: 

1. READ/WRITE program 

2. READ/WRITE screen 

3. READAA/RITE string and files 

4. READ/WRITE numerical array 

Take as an example the READ/WRITE screen function 

for a PET. This literally treats the screen as a piece of 

paper on which you can draw or write whatever you like. 

When you have finished, SYS 940 will store the result in 

one of the 256 screen pages in just 18 milliseconds (the 

blink of an eye!). Another example: the READ/WRITE 

string and files function opens to your Micro as many as 

1000 files at any one time! If you want the file 100, write 

string AS with the contents of file 100 — it will take only 

8 milliseconds. 

Another advantage of memory sectors is that any 

programs can READ or WRITE into the memory so that 

several programs can share the same data base. 

For further details (we can send you free literature), 

please ring us on Southend (0702) 613081, or if our line 

is busy, write to: 

AUDIO COMPUTERS 

87 BOURNEMOUTH PARK ROAD 

SOUTHEND ON SEA, ESSEX 
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INTERVIEW 
MICRO MARKET INSIDER 
Kerr Borland, 
managing director of 
Arfon Microelectronics 
Ltd, is one of the key 
figures in the U.K. 
microcomputer 
industry. Together 
with John Marshall, 
he was the driving 
force behind the 
Nascom 1 — at one 
time the most popular 
single-board computer 
in Britain, 
BORN IN EDINBURGH on March 5, 

1944, Kerr Borland was educated at 
Berkhamsted school. After leaving 
school he did a number of odd jobs 
before joining Pan Books as a 
salesman. 

"It was an exciting time. We were 
launching the James Bond series and 
books such as Goldfinger were selling 
as many as 60,000 copies a day. 
Unfortunately, it did not pay very 
well and, as I wanted to get married, 
I decided to do something else". 

In 1964 Kerr Borland joined 
Sumlock, a leading calculator firm. 
There he learned the marketing 
skills which were to stand him in 
good stead when he launched his 
assault on the British micro-
computer market. He also came into 
contact with the component side of 
the business which awakened his 
interest in microcomputers: "Micros 
were the coming thing in 
components". 

In 1977 he was appointed U.K. 
managing director of North 
American Semi. In conjunction with 
John Marshall, he approached 
several people with the idea of a 
British microcomputer which could 
be built for less than £200. Despite 
being told it could not be done, 
Marshall and Borland persevered 
with the projcct. Eventually they 
contacted Chris Shelton of Shelton 
Instruments and commissioned him 
to put their ideas into practice. 

The Nascom 1 was officially 
launched in January 1978, and 
immediately confounded the critics 
who thought it was doomed to 
failure. On the first day of the 
launch, Nascom received 300 orders 
for the Nascom 1, and the company 
was soon deluged in a further 7,000 
enquiries. 

"Nascom won because it was a kit 
and because it was very advanced", 

says Borland. "While other people 
were taking a steadier role, we took 
all the Z-80s and the 4118s and put 
them where nobody else would ever 
think of using them". 

Nascom 1 's success was also due to 
the pricc advantage it enjoyed over 
its competitors. The Nascom 1 cost 
less than £200 while its closest 
rivals, the Pet, Apple and TRS-80, 
were up to £400 more expensive. 

Yet, while this price advantage 
boosted sales of the Nascom 1, it also 
cut Nascom's profit margins to the 
bone. Inadequate profit margins, 
increased competition and mounting 
research and development costs 
resulted in cash-fiow problems. 

"Nascom's greatest problem was 
that it was always too far ahead of 
i t s e l f , says Borland. *'We 
experienced this incredible lag 
where we could never make enough 
monev to finance the orders we 
had".' 

In April 1979, the company 
launched an upgraded Nascom 2. 
Based on the Z-80A processor, the 
Nascom 2 included 20K ofon-board 
addressable memory consisting of 
2K monitor, IK video RAM, IK 
user RAM, 8K Microsoft Basic and 
8K static RAM. The new machine 
cost £295 plus VAT. 

However, rhe Nascom 2 was enter-
ing a very different market to the 

Nascom I. By this lime Nascom's 
competitors had been forccd to lower 
their prices, making the Nascom 2 
just one of a number of micro-
computers on the market in that 
price range. 

The Nascom 2 was a technical 
success, but the company was 
suffering from increasing cash-flow 
difficulties. Finally, an official 
receiver was appointed and 
eventually Nascom was taken over 
by Lucas. 

Kerr Borland has a great regard 
for the Lucas management, but he 

'The BBC should 
have based the 

micro on the 
ZX-81' 

docs not think they will find the 
computing market easy to deal with: 
"I think that Nascom's new manage-
ment has a great problem. Lucas is a 
superbly set-up company, but it is 
use to operating in an entirely 
different field. 1 feel tht Lucas has 
found itself in a retail market which 
it didn't really foresee. 

"Nascom taught me a vast amount 
about the industry and its problems. 
To try and do it all yourself was 
really a very risky thing to do in an 
area where you have multi-billion 
dollar companies". 

Kerr Borland left Nascom in 1979 
to set up Product Launch, a promo-
tional marketing company. Product 

Launch was designed 
to help form 
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KERR BORLAND 
companies for those people who 

needed specialist marketing skills 

but who did not want to be tied to 

long-term contracts. 

" I left Nascom in 1979 to do 

something I had always wanted to do 

— run a marketing company. When 

I was with Nascom, ! had noticcd 

this huge market gap for people who 

wanted to start their own companies. 

You could never find really com-

petent marketing people to help you 

over the initial hump if you only 

wanted them for three months. The 

marketing specialists wanted at least 

a year's contract". 

Yet, although Product Launch 

proved a success, the lure of com-

puters was too strong to be ignored. 

In 1980, Kerr Borland set up 

Specialist Micro Designs (SMD), a 

company to be subcontracted to 

design microcomputers. 

"Specialist Micro Designs really 

grew from the friendships I had at 

the time. Also, when Nascom 

decided to call it a day, one or two of 

the engineers who were persona! 

friends of mine asked to join SMD. 

It is now going very well and doing 

some extensive contracts for a 

number of clients". 

At the end of 1980, Kerr Borland 

talked to some of the staff at SMD 

and suggested forming a company to 

manufacture peripherals for all the 

main microcomputers — the Apple, 

Pet, Tandy and Nascom. The result 

was Arfon Microcomputers Ltd. 

"Arfon served two purposes", he 

says, "It put me where I wanted to 

go and it freed my SMD design pro-

gramme. In a design company there 

are always goes and no-goes if you 

have more than one engineer". 

Wanting to leave London and its 

attendant staffing problems, Kerr 

Borland visited a number of sites 

before plumping for Caernarfon, 

North Wales: "We looked at South 

Wales, but it seemed to mc there was 

a danger of falling into a Silicon 

Valley-type trap where people go 

from one job to another looking for 

an extra £500". 

Mid-Wales also failed to measure 

up to Arfon's requirements, but 

North Wales provided a number of 

ready-built factories which were 

eminently suitable: "We met wilh a 

very good reception in North Wales 

and were helped a great deal by the 

Welsh Development Agency who 

gave us a factory far bigger than we 

needed or wanted. But the factory, 

which was split into two, had the 

advantage of leaving us with space 

for expansion". 

Arfon's range of products includes 

self-contained specch boards and 

light pens. The speech boards use a 

National Digitalkcr chip together 

with two 64K ROMs to generate 

speech. The first ROM set has a 

vocabulary of 256 words and sub-

sounds, while additional sets of 

ROM allow the user to expand the 

vocabulary to his own design. 

The light pens use a high-speed 

photodiode and work directly with 

the normally illuminated pixels. 

They can be used for editing, 

moving displayed data blocks and X 

Y plotting. The speech boards 

and the light pens are boxed with 

their own power supplies. 

"By December we had probably 

sold around 500 spccch boards, of 

One kind or another, and about 200 

or 300 light pens", says Borland, 

"although wc only really started 

going in August or September. The 

speech boards were successful 

because they hit a market area that 

interested all users. They also 

presented the hobbyist with a 

challenge, because he could use the 

digitised words to build up his own 

vocabulary". 

Arfon's latest venture is a self-

contained scvcn-cartridgc expansion 

'Nascom won 
because it was 
very advanced' 

system for the Vic-20. The expan-

sion system has its own power 

supply built around a toroidal 

transformer. All the ports are 

accessible and an optional lid 

provides a base for the TV. 

"It has proved to be an enormous 

success", he says. " In four weeks we 

sold nearly 2,000 units — mainlv in 

the U.K.". 

Future plans include the produc-

tion of a whole range of cartridges 

such as the RS-232 and a printer 

designed specially for the Vic-20. In 

addition, Arfon plans to 

manufacture a disc controller, user 

port and software cartridges. 

Looking back at the micro-

computer boom of the late 1970s, 

Kerr Borland picked out two men as 

having played crucial roles — Kit 

Spencer and Chris Cary: "The most 

dominant man in Europe, without a 

doubt, was Kit Spencer. In between 

1978 and 1980 he must have gained 

more than 50 percent of the sales 

market for Pet". 

Kit Spencer, who masterminded 

the Pet's penetration of the U.K. 

microcomputer market, was 

appointed Commodore's European 

marketing director last year. 

"On the trader market the great 

character was Chris Cary", says 

Borland. "People would complain 

about his discounting, but you have 

to remember that he would place 

orders and accept deliveries that 

added up to more than all the other 

distributors put together. 

"It was like a gold-rush. Cary had 

them all discounting — people who 

would never have dreamt of drop-

ping their prices were forced to 

discount just to survive. Some of the 

things thev were giving away were 

unbelievable. They would be making 

£25 on the product and giving away 

£21 power supplies to sell it". 

On a more current note, Kerr 

Borland is enthusiastic about the 

BBC computcr-litcracy series, but 

he has two reservations about the 

suitability of the BBC Micro-

computer designed to accompany 

the programme. 

"The BBC micro is a great piece 

of equipment", he says, "but it is 

entirely different to the original 

concept which was really the ZX-81, 

Personally, I would have preferred 

to see them do something based on 

the ZX-81, because then the 

hundreds of thousands of people 

watching the BBC programme could 

have afforded to buy a £71 micro. If 

you have a £200 or £300 micro, far 

fewer people will gain from the 

programme. 

"The BBC Micro was designed by 

committee — I know because I was 

on it at one point. It reached the 

stage where there were 24 people 

sitting around a table and you can't 

design a product like that. 

"Although the micro is a great 

idea, and very good in its own way, it 

is noticeable that in some areas the 

design is 24-man strong". i1'*-' 
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The offered pawn in the 
Queen's Gambit may seem like 
easy pickings, but it will spell 
defeat time and time again for 
your micro if it is not primed to 
recognise this well-known 
snare. John White shows you 
how to program your machine 
for this and other book 
openings. 
MANY COMMERCIAL games o f strategy employ 

book-opening libraries in the early moves of 

the game. These arc moves the manufacturer 

has pre-selected as particularly suitable for 

responding to moves by ihe opponent. 

The advantage is that the book-opening 

move can be made almost at once, allowing 

more time for the program to consider its 

other moves. Secondly, it enables the program 

to make moves which long experience has 

taught are the best. Thirdly, it may enable the 

program to avoid opening traps, 

Book openings are found in a variety of 

different games, but the most important 

example is that of chess, where literally 

hundreds of openings are known. A good 

example of an opening trap is the famous 

Queen's Gambit opening. After the moves 

d2-d4, d7-d5 and c2-c4, acceptance of the 

offered pawn, followed by a grim determina-

tion to cling on to it, nearly always spells 

disaster against accurate play by white. Yet it 

takes a deep search to see this, and all chess 

computers fall into the trap if they are not pre-

programmed with a book opening which 

avoids it. 

Have you ever wondered how book open-

ings are added to a program of strategy? If you 

have, you probably assumed, as I did, that the 

book-opening library is constructed on the 

general principles of " I f he does that, thai I do 

this or this or this". 

Let us consider what is required of a book-

opening library. First, very few game positions 

are symmetrical in the sense that a book-

opening library could be applied to play from 

both ends of the board. You need two libraries 

if you want to be able to play from both ends. 

For reasons of space, most commercial 

programs make do with a library which 

operates from one end of the board only. 

Secondly, the program should be able to 

distinguish between several possible opponent 

responses which lead to different variations of 

the same opening, e.g., the Rauzer and 

Table 1. 

Reference Number Opening 

0 Random selection by computer 

1 Sicilian — Rauzer 

2 Sicilian — Dragon 

3 Ruy Lopez — Open 

4 Giuoco Piano 

5 King's Gambit 

6 French — Winawer 

7 Queen's Gambit Declined — Orthodox 

8 Nimzo-lndian — Rubinstein 

9 King's Indian — Classical 

10 English — Symmetrical 

CHESS 
BOCK 
Dragon variations of the Sicilian defence 

which di%'crgc only at move 5 in the main 

lines. 

Thirdly, it is desirable thai the player should 

be able to select his own opening; failing this, 

an opening can be randomly selected by the 

program. Fourthly, the library should be able 

to prompt its opponent as to his continuation 

in the book. 

The third and fourth features are unusual in 

games computers — again, because of the high 

cost of the extra memory needed. 

Fifth, when a library is exhausted, or the 

opponent diverges from the library, the 

program must return to its own evaluation 

function. I soon found, by simple experiment, 

that construction of a simple tree of openings 

is tremendously wasteful of memory, and 

greatly retards the running of the program. 

The greater the tree, particularly for a deep 

opening of, say, eight moves, the slower The 

program runs. This becomes noticeable even 

at machine-code speeds. Yet commcrcial 

opening libraries give instant responses. 

Clearly, this was not the answer. 

In the program presented here, all the 

machine moves are stored initially as four-

figure strings in the two-dimensional array 

DS(MO,BO), where BO is the reference 

number of the opening and M O is the move 

number. The opponent responses are stored in 

the array C$(MO + l,BO) - M O + 1 since one 

further move has been counted by the time the 

response is evaluated. 

The principle is that the machine first 

chooses its opening number, BO, either 

randomly or by the opponent selecting it. It is 

then displayed. If no selection has been made, 

the response is matched against all similar 

responses and then the previous machine 

move, BQ, and ihe previous opponent move, 

BR$, arc also checked to ensure thai ihe 

matched moves have been derived from 

similar positions. 

Duping the program 
In theory, one could fool the program by 

arriving at the same consecutive three moves, 

on the same turns, from a different position. 

Yet this would be unlikely to arise by chance, 

and can be eliminated by careful construction 

of the library. 

In this way, it is possible to switch from one 

opening to another, provided that both derive 

from the same original position. If the 

opponent has selected a book opening, then 

only the correct response for that opening is 

accepted. If no match is found at all, the 

counter BO is set to 0 and the program will 

henceforward ignore the library. 

The advantages of this method is that, once 
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OPENINGS 
the number of different openings has been 

fixed, the program always takes the same 

length of time to find each new move. The 

subroutine in lines 910-1170 contains the 

entire method. 

The openings themselves are stored by 

reading a whole series of Data statements. The 

four-figure strings correspond to the array co-

ordinates of the pieces on the board. For 

illustration, I have set up the data tables for 10 

chess openings on a chessboard. The bottom-

left square is labelled 1,1; the top-left is 1,8; 

the bottom-right is 8,1 and the top-right is 8,8. 

Thus a Data statement 7866 means: move 

from square 7,8 to square 6,6. This 

corresponds to a knight move from g8 to f6. 

Data conversion 
Castling is stored only as a king move. Extra 

routines recognise this and make (he 

appropriate rook move. Various string-

handling statements convert the raw numcric 

data into the usual algebraic notation. 

Most of the rest of the program shows the 

results. The pieces o f the board are 

represented most simply by ASCII codes 

corresponding to uppcr-case letters for black 

or lower-ease for white. This is found in lines 

150-210, and may need alteration according to 

your computer. 

To maintain a static display — that is, one 

without scrolling — some cursor control is 

necessary, and i have used the standard codes: 

(CLSI-CLEAR SCREEN 
[HOMEI = CURSOR HOME 
|nCUl = CURSOR UP n times 
InCD] - CURSOR DOWN n times 
InSPC] = n SPACES 

Kqualiy, you could use screen Poking. 

USR(62) sounds a beep on my Sharp MZ* 

80K and can be adapted or ignored. Other 

Sharp users will require an extended Basic for 

siring inequalities and the logical operators 

And and Or. In addition, the ASCII codes 

given in the Data statements do not fit the 

Sharp, which has a non-standard set for lower-

case letters. 

When you Run the program, which takes 

about 5K, there will be a stage-wait while the 

moves arc stored. You will then be asked if 

you wish to go first. Replying " Y " 

immediately makes the library inaccessible — 

this was put in to mimic the normal play from 

one end of the board only. After answering 

" N " , you will be asked to select an opening — 

choose from the selection in table 1. For a 

random selection, type in 0, 

The computer will now make its first move. 

You may then make your move by entering 

algebraic notation with commas, e.g., from 

(continued on page 35) 

100 REM** BOOK OPENING ** 
110 PRINT"CCLSJ" 
120 PRINT" BOOK OPENING bv J . F . W h i t e . " 
130 PRINT" S t c r i na p o s i t i o n s . " 
140 DIMA <8.e) .C»<10.10>,D«(10 .10>,X(4) .Y<4) ,X»(4) ,V*(4) 
150 FOR 1 = 1T08 
160 READA <1,8):A (1 .1)= A (1 ,8)+ 32 
170 A <I,7)=BO;A <I,2>"112 
180 NEXT 
190 REM** SETTING UP BOARD ** 
200 REM** DATA IN 210 ARE ASCIT VALUES FOR R. N. B. Q, K, B, N, R 
210 DATAB2,78.66, B1.75.66.78,82 
220 REM ** THE FOLLOWING DATA CAN BE INPUT FROM A DATA TAPE ** 
230 Z = 10: REM** 2 = NO. OF OPENINGS STORED. 
240 F0RJ=1T0Z s FOR 1= 1 TO 8 
250 READ D«<I . J)sREAD C*( I + 1 , J ) 
260 NEXT!NEXT 
270 DATA5254.3735,7163,4746,4244,3544,6344.7866,2133.2836,3175.3847.41 42 
280 DATA1838.5131.2644 
290 DATA5254.3735.7163,4746,4244.3544.6344,7866.2133,7776.3153.6877,6152 
300 DATA2836,5171.5878 
310 DATA5254,5755.7163,2B36,6125,1716. 2514.7866.5171,6857,6!51, 2725. 1423 
320 DATA4746,3233.5878 
330 DATA5254,5755,7163.2B36,6134,6835,3233,7866,4244,5544,3344,3524,3142 
340 DATA2442.2142,4745 
350 DATA5254,5755.6264.5564.7163,7775,6134.4746,5171.8786.4244,6877,3233 
360 DATA2836,7273,7574 
370 DATA5254,5756,4244,4745,2133,6824,5455,3735,1213,2433,2233,7857,4174 
380 DATA3544,7477,8878 
390 0ATA4244,4745,3234,5756,2133,7866,3175.6857,7163,5878.5253.2847,1131 
400 DATA3736,6143.4534 
410 DATA4244,7866,3234.5756,2133,6824,5253, 2726.6143,3827.7163,2433,2233 
420 DATA474S.3U3.2847 
430 DATA4244,7866,3234,7776,2133,6977,5254,4746.6152,5878,7163.5755.5171 
440 DATA2847,4445,4735 
450 DATA3234.3735,2133,2836,7773,7776,6172,68/7.7163,7866.5171.5878,4244 
460 DATA3544,6344,2644 
470 REM ** END OF DATA ** 
480 INPUT"DO YOU WANT TO GO FIRST(YVN)? ":A» 
490 IFA$-"Y"THENPRINT"l;CLS3":G0T06O0 
500 INPUT"CHOOSE YOUR OPENING ";B* 
510 B0=1:PRI NT"CCLS3" 
520 MO=MO+1 

530 IFBOOOTHENGOSUB 910:IFB0<>0THEN600 
540 REM ** MAIN PROGRAM HERE ** 
550 REM** 
560 REM** NUMEROUS LINES ** 
570 PRI NT " CCU3M^IN PROGRAM"tUSR<62>:USR<62> 
580 X t (1 )- "0 " tX* (2 )= "0 " :X* (3 )= "0 " :X* (4 )= "0 " 
590 REM** 
600 PRINT"tHOMED FROM "5 X* C1) }" ? " ;X*<2> j " TO ";X*<3) j " ,"(X*<4> 
610 USR<62> 
620 IF A(X(3>,X<4)>= 107 THEN R=1:R1 = X<3): GOSUB 8B0 
630 REM ** CASTLING 
640 PRI NT:PR INT 
650 F0RJ=8TOlSTEP-l:FORI= 1 TO 8 
660 PRINTTAB(5*I-5)i 
670 I FA <I.J>-0 THENPRINT".:60T0690 
680 PRINT CHRt(A <I.J> >; 
690 NEXT:PR INT J:PRINT: NEXT 
700 PRINT:PRINT"A B C D E F 6 H" 
710 PRI NT"t HOME D 122 CD 3 " ; 
720 INPUT"YOUR MOVE. FROM ? " ;A1*,B1* :USR<62> 
730 IFA 1 T H E N PR INT"[HOMED[24 CDD";s G0T0750 
740 GOT0790 
750 PRINT"BOOK OPENING REQUIRES FROM " ;Y*(1>; 
760 PRINT" , " ; Y * ( 2 ) ; U TO n ; V « ( 3 ) ; " , " tY*<4 ) ; 
770 FOR I = 1 T0300C1! NEXT I : PRINT" t HOME 3 C 24 CDD " ; 
780 PRINT"[38 SPC3"j:G0TQ710 
790 INPUT" TO ? "»A2*,B2* tUSR(62> 
800 REM** ERROR CHECKING HERE ** 
810 Al«VAL<CHR*fASC<Al»>-16>) 
820 Bl= VAL(B1 * > t B2= VAL <B2t) 

(listing continued on page 35) 
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* D I C T A T O R 
Another great adventure game from Bug-byte for the 
16K ZX81. This time, you are the President of a small 
state. The object of the game is to avoid revolution, 
escape from assassination attempts, and maintain 
your popularity, while managing the secret police and 
army, and maintaining a secure economy. This is a 
very complex simulation, utilising the whole 16K, and 
the cassette comes with an eight page booklet giving 
full instructions and hints on how to survive. Can you 
stand up to the pressures of life as a dictator and 
prevent unrest from spreading? Place an order today 
and find out. 

P r i c e £ 9 . 0 0 

VIC-20 s o f t w a r e 
n o w avai lable 

V I C M E N 
Fantastic arcade-type game for the unexpanded VIC 
based on the popular "Puckman" game. Makes full 
use of the VIC'S colour, sound and graphics 
capabilities. Written completely in machine-code. 
SUPPLIED ON CASSETTE FOR ONLY £7.00 
i nc lus ive . 

BARCLAVCARD 

VISA 

Acorn Atom 

ft 

Galan ian 
We've done it again! 

Yet another fantastic arcade game 
from the leading suppliers of Atom 
software, this time based on the 
popular "Galaxians" game. Fast-
moving, high-resolution (graphics 
mode 41 aliens combine with realistic 
sound effectgs to make this one of the 
best Atom games available. All the 
usual features - swooping aliens, 
three lives, high-score etc. Can you 
get through six fleets of aliens, each 
level becoming more difficult? 
The game is supplied on cassette for 
the 12K Atom, 

ft 

ft 

ft 

* * ft 
£8.00 A 

A L L P R I C E S I N C L U S I V E 
T E L E P H O N E 0 5 1 2 2 7 2 9 4 2 

B U G B Y T E 
Microcomputer Software 

9 8 1 0 0 T H E A L B A N Y 
O L D H A L L S T R E E T 
L I V E R P O O L L 3 9 E P 

CONSTELLATION 
Turn your ZX81 into a telescope! The program will 
produce a simulation of the night sky as seen from 
any chosen position on Earth at any chosen time this 
century. You can point your "telescope" in any 
chosen direction, move it up, down left or right; 
zoom in or pull out and display the stars by 
magnitude or constellation 

P r i c e £8 .00 

R E N U M 
Complete renumbering program for the ZX81 
Renumbers line numbers, GOTOs and GOSUBs. Very 
fast. A must for the serious programmer. 

P r i c e £ 4 . 0 0 
ALL OUR PRICES INCLUDE VAT & POSTAGE 
Access and Barclaycard orders accepted on 
051 227 2642 (24 hour service) 

98-100 THE ALBANY 
OLD HALL STREET 
LIVERPOOL '.3 9EP 

Acorn Atom 
CHESS 

a p O Q S Q Q D n 
q Q Q Q Q D Q D 

A E - C D E F G H 

T H E P R O G R A M Y O U V E B E E N W A I T I N G F O R 
^w'^ccw rn* j*-*^ •'< n » K-

K'«r " — - . » '.*-> y ; <> \ i - *• 
MIIM tOWfc.tr (t*» v **•-• 
£..->;> Mer WXM^MdWtnM •> " > »0t" 

»mcrs S C I L « « >-OSRIIF 

A T O M I N V A D E R S 1 2 » , G r . 1 
P I N B A L L 8K. G> J 
A T O M B R E A K O U T 4 K . Or. I 
FRUIT M A C H I N E SK, G r . 2 
S T A R TREK t I K , F.P 
O - S A S S E M 0 L E R JK 
U F O B O M B E R ?K 
L A B Y R I N T H 12H. Gr. JA . F.P 
L U N A R L A N D E R Gr . 4 
B A C K G A M M O N 
G O L F 7K. F.P 
TYP IST 
LAST R U N TK 
W I G G L E - R H : N O 10K 
S Q U A R E S • S I M O N - P A R A C H U T E 8K 
M S - B R E A K O U T • M I N I - I N V A O E R S I K 
STATISTICS otegramal '2« 
3"4_ M£MD«Y CHIP 
C1J £ASS£TTF 

£8 00 
£ 4 . 5 0 
C4 .00 
£ 4 . 0 0 
c s oo 
£4 00 
£4 0 0 
M.9S 
£J.60 
£ 7 . 0 0 
£1.00 
£ 4 . 0 0 
C3 0 0 
f 5 . 0 0 
tt.00 
£4 SO 

£20.00 
£2.00 
fO.TO 

747 
F U G H T S I M U L A T I O N 

P R O G R A M F O R T H E 1 2 K A T O M 
W r i t t e n fat B u g - b y t e & y a 7 A 7 p : lo1 A c c u r a t e a r m u l a t i o n or 
a 7 4 7 ' < c o c k p i t d i s p l a y ' ' a i r s p e e d a l t i t u d e r a n o f climb 
a t t i t u d e . f l a p s . e t c . . a n d g r a p h i c d i s p l a y of h o n m n t a 
s i t u a t i o n a n d a t t i t u d e ) ; a l l o w * y o u t o fluid* y o u ' e r a * 10 
t h e l a n d i n g a t r i p O n m a k i n g y o u f fine a p p r o e c h t h e 
d i a p l a y c h a n n e l t o a h i g i w e s o l u l i o n 3 0 r e p r e s e n t a t i o n of 
i h e r u n w a y c o m i n g u p t o m e e t y o u . A r e a l t e a t o f ak i i i 
F i n d i n g t h e l u n w a y 14 Q u i t e * c h a l l e n g e — l a n e . n g s a ' e l y 
is e v e n m o r e d i f f i c u l t . I f y o u s u c c e e d y o u * ' * a w a ' d e d a 
sk i l l r a t i n g a n d [ h e c h a n c e t o t a k e o f f a n d t r y a g a i n 
R E Q U I R E S F L O A T I N G P O I M T B O M P R I C E O N L Y £B 0 0 

« U men m w t VAT a w m 
<M a*1 I f nd k» Km «*n 

B U G - B Y T E 
M i c r o c o m p u t e r S o f t w a r e 

9 6 - 1 0 0 T H E A L B A N Y 
O L O H A L L S T R E E T 
L I V E R P O O L L3 9 E P 
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(continued from page 33) 

d,7 to d,5, or enter q,l when the computer 

will tell you what you ought to do. 

When the library is exhausted, or if you 

enter a move not recognised by the program, 

the warning "Ma in Program" appears The 

machine now enters a continuous loop, 

accepting only your responses witho reply, 

and should be terminated with Break, 

C T R D c etc., as appropriate 

The Data statements couid CAV.1V be 

replaced by Data tapes or J;-.- • : • - iid in-

very easy tobuild up a libra: • ; entitled 

Nimzowiisch. Ruv Lopez, and so on, as a 

graphic means of !ea:r..r.j - - • openings. 

The opening move 

This could be far more fun than learning by 

rote from a book. 

! wrote this program to find a way of storing 

book openings. I still do not know if this is the 

method used by commercial manufacturers — 

I suspect a yet simpler way may exist — but I 

hope that it will save some readers from 

reinventing the wheel. • 

listing continued from page 33) 

030 A2=VAL (CHft*< ASC(A2*>-16)): IF A<A1,B1)<90 OR A(At,81)>115THEN710 
840 Al*=STR*<At ):A2*=STR*(A2 ) 
830 A(A2,B2)=A<AI,B1>»A(A1,B1)=0 
860 IF A(A2,B2) = 75 THEN R=8t Rl«= A2:G0SUB BSOi REM ** CASTLING 
870 G0T0520 
880 IF R1 = 3 THEN A(4,R> = A<1,R): A( l . f t ) « 0 
890 IF R1 = 7 THEN A(6.R) = A(8,R)< A<8.R) = O 
900 RETURN 
910 B0*="": BP*=»A1* + B1*+A2*+B2* 
920 IFVALfB*) >0 THENBO=VAL(B*>IIFBP* = C*(MO,BO)THEN1010 
930 F0RI=1TQ ZjREM *» Z = NO. OF BOOK OPENINGS 
940 IF(BP»= C*(MO.I))AND(BQ*= D*(M0-1,I)> THEN 960 
950 GOT0970 
960 IF BR* = C*(MD-1,1)THENBO*~BO* + STR*<I> 
970 NEXT I 
9B0 IF B0* = "" THEN BO=OtRETURN 
990 BS - INT<LEN<E<0*) *RND(1) + 1) 
1000 BD = VAL(MID*(BO*.BS.1>> 
1010 IF VAL(D*(MO.BO))=0 THEN Bd=0 3 RETURN 
1020 X t l ) = VAL(LEFT*(D*(MO,BO), 1 > ) 
1030 *(2) = VAL(MID*(D*(MO.BO).2,1>) 
1040 X(3) = VAL(MID*(D*(MO. BO) . 3 , 1)) 
1050 X(4) = VAL(RIGHT*(D*(MO,BO),1)) 
1060 BC!*=STft* < X ( 1 ) ) +STR* <X <2> ) +STR*(X (3) )+STR* (X (4) ) j BR*-BP« 
1070 A (X (3 ) .X<4 ) )=A(X ( l ) ,X (2 )> ;A (X ( t ) .X<2 ) )=0 
1080 Y*<1) = LEFT*<C*(MO+1,BO),1> 
1090 V*(2) * MID*(C*(M0+1,BO),2.1> 
1100 Y*<3) = MID*<C*<MO+l.eO),3,1) 
1110 Y*<4) = RIGHT*(C*(M0+1,BO),1) 
1120 FOR K=1T03 STEP2 
1130 X*(K) = CHR*(ASC(STR*(X (K)))+16) 
1140 Y*(K) = CHR*<ASC<Y*(K)>+16) 
1150 X* (K+l ) = STR* (X (K'+l ) > 
1160 NEXT 
1170 RETURN 
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GAMES 
DOMINO DUELLING 
David Smith delves behind the 
simple facade of dominoes to 
reveal an intriguing micro 
game. 
I n A GAMF. OF dominoes between two players, 

there are four types of domino, depending on 

temporary ownership. Type 1 are those belong-

ing to one player; type 2, those belonging to the 

other player; type 3, those in the chain of 

dominoes on the table; and type 0, those 

dominoes not in use. 

As each domino can be thought of as two-

dimensional, dominoes are referred to in the 

program by an array, D(X,Y), dimensioned in 

line 1020. Any member of the array can then 

be assigned a value 1,2,3 or 0 according to the 

type of domino. 

Initially and at each new deal, all D(X,Y) are 

set at zero. During the deal — see lines 

1570 to 1660 — nine dominoes are chosen at 

random, and set at 1 to represent allocation to 

the player. Similarly, another nine dominoes 

are selected at random and set at 2 to represent 

allocation to the computer. As soon as any 

domino is played, it is set at 3, not 0, to 

distinguish the fact that both players now 

know the position of this domino. 

The chain of dominoes which forms during 

a game has a natural relationship with string 

variables, so the chain is represented by E$ to 

which it is easy to add dominoes to the left — 

see line 2140, for example — or to the right — 

line 2190. At each new deal the board is re-

newed simply by F,$ = " " , and special allow-

ances have to be made for the firs; domino 

after a deal where no end-match is required — 

see line 2070. 

Let us suppose that the random selector in 

line 1660 has chosen the player — as opposed 

to the computer — to play first. It seems only 

reasonable to tell him which dominoes he has 

been allocated, and this is done in lines 1630 

onwards. A menu of choices follows from line 

1700 to 1760, before selection of the domino 

to be played. 

Various checks have to be made to verify the 

player's choice is legal; is it his domino to start 

with? Does it fit? Is he genuinely unable to 

play? Since you must play whenever possible, 

the computer must check your position when 

you say you cannot — see lines 1770 to 1850. 

The information obtained if you are unable to 

play is used in lines 1870 10 1910. 

The computer strategy is in three parts 

which overlap within the program and are 

difficult to follow unless you have grasped the 

principles. I f the computer is to play the first 

u o m m o d o r r 

l«<5 
io jo 
HOT 

1040 
1050 
l«0 
lore 
1036 
1090 
uc<-
me 
U 20 
I IS 
114* 
1150 
11 SO1 

117* 
114* 
1I9C 
um 
1210 
1220 
12j6 
1246 
1250 

I 276 
I 2 8 0 

1300 
1316 
1320 
1330 
1340 
1350 
i 
1370 
1580 
1390 
I-)** 
|4|0 

14K" 
144$ 
l**A> 
1460 
1470 
1490 
1490 
s:<oo 
1516 
1520 
1530 
S540 
I TO 
1560 

££H-K*l|tlGeS CCFVF'IGHT D.H.SMtTH. 
REM KXUMENTEr VERS 1011. 
SIM 
KM L0ftDII«C< THf rttcHI HE COPE ro ttHlTE THE SCREEN OUICILV. 
JrTA >6.'?. 126-: 55-• l«9.0-1».94. 1S2,4. 1&6,0, I "59. Ĵ O. 145.94>200,2a&.249 
I'HTK 23®. 95.202.208.244,96 
FORI-826 TO F'ErtD H FOtFI • M IIEKT 
REN-IHSWCTICMj If P£GUI»EI'. 
PRINT-D" i r o n !«»RHD<-2>> 
PRINT'S K«[N0C$-$V S.N.SHITH." 
F-PItlT-KBl SO VCU FEOUIFE INSTRUCTIONS CR mW 
GCSUB 2390 IF Rja'U" THEM 350 
FRltil'iia IM$TfiuCTK*l$ -• 
FFt4T ' f l 5 "HIS IS PL*r'tl> _ l - t jRplMflftY DOIUHOES' 
pftiMT-s EXCEPT THM' fwur; n*v EE uoreD." 
PPlnT"«a VOU Pt-flV rut '.OHPUiEF .rtlil I' W 
PRINT'S «T EXMTLV 72 POIMTS JEFORE TnE" 
PR|HT"fl CQHPUTEP WeS." 
r r j n t - k s ro scope f o i s t s Ttr eiid doninoes husi * 
FRUIT 's TOffti. f. m u l t i p l e OF fR 
FRIHT'KS EftCM MULTJFLE SCORES 1 F'Ml.T. 1 
PPIHT-K>l;i FRESS M'tv r Ev Hi|[> 1 HILL frtjll VCfJ SOUL' 
PRlWa Ejif-HPLES OF SCORII* POINTS." 
Ff inT'^astw 
l -1 ht . r*pim< 2 • r = tut • ; • • 
F*»»KHT*<STR«<L>. 1 •• •*S"»R1CMT1. jTRKft 1' 0uSU*.'y7y IF r=6 THEM J240 
x - l v-e S-J2S1-.- =>•. v=z -.•=• •3 o a s w 2600 

v«i. S=St i i<'v It iv.'i} •:=? V-F OOy,iR26O0 
PRINT'S FEMEIIKRING 1W7 AW DOUILES COUM 
FF IttT' tf FOR 3CUfLE,lHL L'lSi lOTfiL EOF ThE"' FRIstT":. fiKVE KhRJs-. t . 
PRINT-sin: • RIOHTJ.STRJ t " f « i E > 1 .nJ ":>ji.TIFTE: OF :• 
FF [(IT'S At It' " I15;-HULT1FLES 
PPit/T'ija TOTAL POINTS S C H . ' •-",115.."= n.i"!'1 
PRINT-UK3 FC#- Fl FATHER i Ml'Fl.E FFE ">S ITS H. 
PRINT" M ro ntrt THE CAiE FPESS S-Jl I LV. ' i-OS'.'SiSi»0 S-hJ . "TtCM 1230 
F£n-;ETT1I» OUT SCREEN. 
PRtMT"3" S'i'992̂  
FffIflT'»!Mi«m".TflE<5>, - tO^lPUlEP DOMtntt Ohfffi 

fSrflre-oF-fUiv^ssfiix-. rscope?-. 
I I I I * 
i rcPLne. jivcc- i-
I 1 IME • I" 
I JiMJN»72l* 

FF-IIIT-KCJ 
PRiHT-a 
F1P[tlT-S 
F̂ iiiT- a 
FR-i-tT-a 
FRIHT-S 
PRINT'S r-V0W?-S0Mll«eS— t" 
FORIro 6-RRlNT-a I I" MEJ:T 
FRTNT'S 1 

FFINT' .Tftl- 32.RK-MTI STF t 
P R I N T " - rr.f .F IOHIJ'STRJ'FS • 
FFN FENEll rOttlMOCS. 
» • ' S2819 J2S14 i 52893i4 3370133 W 
it=it*-i}?J i 3>7Jii;3??2:j::72v3:--44iS32«63304632e4<;j2S5?J2t;.:4;v2.S2?" 
FEM FFl.EfiSIHO POTIlWES FF0I1 PPEVIOUS OHI€SSHIP hN[ RtNEHlti. 60ARP-ET. 
EF»"- CC"? C-O 
FOR 1*0 TO £ 
FOR .1=1 TO* S"t ,' •=*) (>E::T.i 
t€XT 

1I?0 

1590 

leio 
l i 2 0 

li40 

i -a* 
i&ro 
ItW 
ltW 
1"00 
: 7io 
1720 
1730 
l74ti 
1750 

J77ii 
1780 
! 7?0 

1510 
IS20 
Is jo 
1340 
1650 
1S«0 
1370 
i aw 
i 
1?00 
I S*iC* 
192V 
1 .i30 
1946 

1976 
1980 
ly90 
2600 
2616 
26 H6 
2640 
2050 
26o0 
2670 
20S0 
2690 
2100 
2110 
2126 
2130 

PEM-EiEFtlNO THE IiOMlllC€5. 
FOR [ = 1 TO 18 t 
V»IWT(?« :NP ' .2» : .X»Wn«V» l • » f t l l ' « > * IF V : 6 Hrt l IT'.-O 
IF l N T d . ' S ) * ! . ^ THEN t < X . V « t OOTO 1^20 

F'EH PRIMTIH3 THE HOMUIOES 
GC'SLIE 4200 
REM WHOSE TLFTI TO SThRT' 
LE'-DEil IFINTt£/2)=Df 2 THEN 3196 
PEH-F̂fiVEF-3 TUFH STPRTS ̂ ERE. 
F£H Ft-AVERS FIRST I'EOISKM. 
IF E«-"" 1KH I9-TJO 
M1J=-V0UR CHOICE OF FLi-IV* 
J12«-"1-LEFT 2=R3C4HT-
H3J="3=i:»««T R-FfSIOH" 
COSUE 2436-GOSUB 23?0 Ct-fl* 
IF CJ--R-THEM 41S«) 
C"VflL(CI> IF CCl OF' C>3 THEN l76i 
:F c . : : THEN 1930 
"EI1 CHECK TWIT PLftvEP CAIINOT CO, 
111 "OK." H24*" L'0SUfV430 
L«VflHLEFTf«6* 1 ••> P^VflL'RIOHTlvEJ.l > 
FC<P 1-0 TO t 
FOR J=I TO 6 
IF D<I-J>01 T>€JI 1650 
IF i-L J=L THEN 1920 
[F ]=f> CR l-F TMEH 1926 
tea j hekt I 
FC® 1-6 TO t 
IF t" I L =u THEIJ 5' I ^ •') 
:F D ' L - D - 0 THEN D a - I ' = - " 
IF 3' I >HE» [•• : -
• F D* R. I >=6 THEN t' t i -
NEXT OOTO 3176 . ., _ 
M|f = "M0 CHEHTJtlO1 ' l-2*=' ' : ' OOTO cTl *v 
i>EM-PLftVERS I.H01'.E :'F OOnll-l't. 
n! r = -rOtl!t.C€ CHC'iEM- f . l - - : i 
•y/z-Jl. 2 j '?0 t-r'u 

: f /ML- j .1 OF K. T ' - i ' 
'til- J '0:1 24 
OOil.it 2416 vfiFii :?.'«- ..'•:« 
:F •.•A. 
fl2l=«il't'l iCI-KJ-'-
IF I -'1 Twf'l «r t I •> VJ-Hl 

— '.'mL 't a 
IF TH£H20«> 
Ml H-M01 '• .'.-F • rc- . 1 '-12430 MT02I59 
Ml t i "0 i . M£ J= " OC'i- 'E 
EFE*--' THEM £l: t'Vi C-C'TO i2l6 
FEtl Ft: Fi.FlvEFi COMIHCC. 
IF - 2 TH£>I 2tfr0 
PEH FIT TO LEFT END 
IF . t-LEFIĴ El : CR i'F-LEF-J : t T'lEli 214y 
HI *=" IT DOES t'Vi FIT 1 Pt2f="fRV fiCftlN'" 00̂ '1.24 30 
FCR [«l TO 2'0W nE :T GOTO1670 
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domino of a deal, a selection is made from a 

predetermined list o f alternatives in lines 3190 

to 3300 which, incidentally, appear in the 

program in reverse order of actual priority. I f 

the game is in full progress, a copy of the chain 

o f dominoes E$ is made into FS in line 3060. 

In this way, various alternative dominoes can 

be fitted to F$ and scored without affecting 

E$. The highest-scoring computer-owned 

domino is then selected, stored in E l , E2 and 

E3 in line 3570, awaiting possible use later. 

The final part o f the computer strategy is in 

lines 3500 to 3570, where depending on the 

state o f play indicated by the players score PS, 

either the high-scoring or the defensive 

domino is selected — sometimes they are the 

same. The domino is displayed, ownership 

transferred, and play continues as indicated in 

the flowchart. The 5,3 domino shown in 

figure 1 has been made from the Pet graphics 

shown in figure 2. 

The string S$ is simply a list o f five-figure 

screen Poke numbes, each o f which is used as 

a reference point for the rest o f the domino to 

relate to. The value of S determines whether 

the domino is in the top row, left row, right 

row or bottom row, and is used to select the 

appropriate subroutine to Poke the domino 

image on to the screen. 

The main problems in adapting the program 

lie in the display system. The machine-code 

screen white-out in lines 1030 to 1060 will 

need replacement either by machine code or a 

Basic program to white the screen. The entire 

display system would need revision as it is 

largely machine-based, dependent on the Pet 

graphics and screen location numbers, 

A simple version of display would be to 

delete lines 2470 to 3040 and replace them with 

2470 PRINT ES:RETURN 

and rewrite tine 4250 so that the player's 

dominoes were printed instead of Poked. 

Figures 1 and 2 and, below, the flowchart. 

START -
set variables 
and screen 

Renew and deal 
dominoes Irom 
0 ( 6 , 6 ) 

COMPUTERS TURN 
Select high 
scoring dominoe. 
Select defensive 
dominoe. 
Check stale of 
game and choose 
appropriate dominoe. 

N / 

PLAYERS TURN 
Menu. 
Get choice. 
Check ownership. 
Check lit. 
Fit to ES 

_ r 

DISPLAY 
as below 

0ISPLAY 

— select next space on board from SS 
— select appropriate dominoe poke routine. 
— poke dominoe to screen and print score. 
— check lor win - y . 
— check lor new deal required. — 

.[40 IF X»=L6FT*i£». lvrHEHEr«VI+x**£f 10 2210 
2150 E»-X»*V**£l OOTO 2210 

PEM-FIT TO THE fi!c+<r fnn 
2170 If X*=RlGHT*<E*.l>OPv#*PI0H't«(6l, 1>TH£.'12130 
iisci OOTO 2120 
21?0 IF >:»-RICHTr<:£t.l >THEl4Ef-Ef»:a»Vf COTO 22I& 
2200 E»»E**«*X* GOTO2210 
.210 F£M-I>1 SPLflV FLffiEPS IOHIMOE 
:22a gosub 
1230 FEU SCOPE FOP PLAVEP.PS. 

Z*f> OC'SUP 3050 
2 2 » IF P-f-1, >7? THEN 22SO 
22Su IF p*rs.-/2 rt»D t_en-£f'«r THEIJ 22?O 

l?« PS«PS*P 
225* PPtHT"anOHmUUr TAP-JJ;:P10HTt<STIr*.pS',£.' 
22-30 PEM O€CKIIIG roF * i<m. 

IF PSC-72 THEM 23SO 
nit«"Hunm eehc. wins.. • n;t»--

; ::o ir c ^ - t ? THEN H2t--suT a ccOJE VMME >" 
. • so i f c s « s THEM too worn -
: . i(3t«*PffSS f»N ) Ev. -
2350 00SUK243Q QOSW 23?» PUN iore 
, -0 PEM-LfMHO I.P ThE PLffttPI. D0H1NCC. 

. v > = 3 m v . K ) = j i j o i y B i f c p - 9 t h e m 3? to 
: -o vOTO 3i7o 

-0 P£«-C€T SUBROUTINE. 
JCv C > F 156,0 
4 : 0 l -ETPI [ F A * T - * T h € N 2 4 ] l £ > 

.420 FfTUSW 
.-i.'O REM-«ESSftGE SUBROUTINE. 
.44,: rpiHT'oewiwawiii' Tfl»t£>;"s 
450 F*-[HTmCJIWFWWIWO0' TrlB'i j>, "S 
J-V PRINTTftB<4». "S 

.4 -0 PEM-riSPLftV OOMHOE .VPOUTlHE. 
P£JI SELECT NEXT FCP DOMIMOE 

J.-.' 1FL6N<E1'*£ THEM >32824 COT02600 
*.v \F CC 1 THEN 253* 

>VI=L<:LEFT*-SJ.5> • SÎ NJDi--;*.*; • 
. ' .0 • "VftL<LEFT«Et. 1 >.» V>VflL(l1ID*(E*,i'.l)> 

• C .. 2 THEIJ 23iO 
. -•'• :- ML-FlGHTI.fi,•>..:• f t = L E F T * ' $ ( . L E I i ' it - 3 ' 

- ' "UMIDI 'E I L£H(£I - l . : > / ' V .-fitiPK^HTl- E l . l • • 
If i ,:2*40 THEM 2eOO .'-,> :•: 33^3 theh ;SMO 
IF 3-330®? OP 3-3325? Cf S<<34£? Of- tHtH «.-.-J0 

. • - «: • :• 2S30 

. . . v , ££.-• TOP FOII K r i m o c 
- .-' D-V OOSl.iB2t.30 

• : • £ 5 POKE ; « 4 2 . 2 2 5 PO E ftlVf** 
• i f i xes* 1.32 PO»EWO. 32 KH ES*41,32 . • j . . ; r ; ] It 'EKFO ES. 

: "i-EHPOi E3*i. :ci3 P»:E<;*40, i w 
"-• : -: = 1 r«£HF\it:ES*4L I2t> 
- • : £ (=2<>I "4THEHP(»E- jM l ,108 

. • : - • - i ^ r n E ' i K " t : -4 l . I2r 
- - =- •^Ei;f >£S»40 225 F01E3»41.225 

I I I ! 

111 n;i 

i i i iaaaini/ 
i m m i r 
131'"" FET'iPi. 

2--IS REPI-LEFT SU£ 10(11HC€ 
I'LC P0IES.9S Ptt!ES+l-?S P0KES»£,i54 
2"30 -3=4-40 D-X OOSUS27SO l»v 
2*40 0051,162̂ 30 PETUF'H 
2TTO POKE3 32 POKE5*1.'312 P0K£S*2,225 POtEr-40-32 fEi-3?• 32 P0fE5-3S-22S 

JFD> ITHDIPOKE6-4®. 
|F[>>3THEHF-OI ES, 163 

2730 I !>.£>•: 126 
;r.!0 lF0'2CPP=4THEhK» Ei' 1.10S 
2500 IFD-SOPtrSTHEHPOKESM 127 
2810 IFD=STHENP»ES+1-S3 fO»ES-».«-
2320 F'ETOPN 
Lz V F€M-RIGMT SIDE KtfltiCE 
2940 6*X C0«Jg2««l r-V $>$*»> 0<K'J»2«t>0 3-S-w POKE 
2S50 E-i" 2.25- FET'.ftil 
2ii0 FOES,32 POE3-I.32 POKES-2,97 F0t£i*40.32 P» ES*39 Ti P0f£3-»i3,$7 

1FDMTHENP0KES-1 123 POKES*40.123 
IFD>3THENP>.VEi-123 

2S?0 [PB>10R»=3THê 0KES»3?. 124 
4.-0(1 !FD*4THEHFWC£S»3?. 123 
2310 lF0-5ThEHP0fES*3?.25f 
,>r20 lPJ»iTHEHFOt;ES«3?.?e PutE?.-; ?? 
i?30 PETLiPlI 
2340 FEtMOTTOM POU POnlNOE 
2?!0 F-:«ES.225 P0IE3-40 22S FOES-f"-i'A ['• . C0'.:JJt2?70 
2-iO 3*3-2 tisv FETLFTJ 
2370 P0I ES.32 F0<Ei-4».i2 P0I E3-S0.22C P0I,ES-1,;2 FOf'ES-41 • 32 POI £3-33-226 
2!>?0 |PJ:>3THEMP0*:£S.124 F>XES-41.124 
233u lfr<>ITHENfi;iKES-l. 124 
; « » iFH-m-t/iPOEi-JCi. 123 
3010 lFI'»20F-0»4ThCIIFCKE3-40.12̂  
3020 IFE-3ORIi»WPC«5ThENP0l £3-40-25? 
3030 IFIr-e-THEt̂Ot ES-40 -225 P(f Ei-"1 .225 

Ft I'.IFM 
:<0?0 PEH-SCOPE 3USF0UTIK, 
3Ot0 Fl-Et 

>13=0 M5«0 
3080 H-VftL'.LEFTr Ff.l ... 
30?0 t>VflL<.R10HTI Fr 1 
<100 IF LEH" F* .»2 THE" 31 
3110 IF PiC-HT* • F* : >» Milt Fl.LEN'Fi >-1 ,| ' TMEH E*2»I 
3120 IF lEFTI i-J l>-r5ID»'F«.2.|-THEN M=2*M 
3J30 
3140 IF,1.-3-!HT<T.\3.>>THEN M3-T/3 
3:50 IF'. T/5»lHT. •THEM HS=T/5 
3loO P=M3»Mf, PC TURN 
3:ro peii-ccmputeps u r h stapt3 hefe. 
3l6(« >MJ = -C0l*--JTIt*3 FEFvv." 112* = " • C-OSU* 2430 IFEi;: ' • TMEH 3310 
31 ?0 F£H-4ELECT F]P3T fiOMIMCt 
3200 FC«f 1-0 TO t- F0R.'-IT0€ 
3210 IF [ul..l>=2 THEMN* 1 <*J WT03230 
3221? i€XT.r rj£:iTI 
3230 IF [»0.(:>=2 THEH X=0 V-6 
3240 IF D' 3-?>=2 THEN X=3 Y«3 
3250 IF IK4-6 -2 THEll ::=4 v=c. 
32e0 IF 6< 1,5^-2 THEU » J V-5 , . . 
3270 ip k2-4>*2 iriL'i :->2 v-4 (continued on next page) 
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(continued from previous page) 3 9 5 0 D<X V > « 3 CB^CD-L (continued from previous page) 
3 9 6 0 I F C D O 0 T K £ H ; - ^ 9 0 

3 I $ 0 I F 0 < 4 , S ) » 5 Th£M x * 4 3 * 7 0 >11 F-- O U T OF M T I I H O E S * 
H-X I F D < 6 , 6 > = 2 ftHJ) D < 3 , 6 — 2 THEN :••*€ V - 6 39B0 * L 2 T - ' I I E « . FLOFTLH. * OOSUB 2 4 3 8 FOR 1 - 1 TO ITFOO NEXT GOTO . 3 5 0 
3 3 0 0 C*L OOTO 3 * 3 6 J 9 ? 0 > : i s p : 0 H T f < S T P » ' X > , l > 
3 3 1 0 REH-COMFUTER1: STRATEGV. 4 0 0 0 V f * f t l G H T f < S T P » ( V > , l ) 
3 3 2 9 FRCH H U . L I F V PREVIOUS CHOICES 4 0 1 0 I F C = 2 THE)- 4041? 
3 3 3 0 CO=0 M F T X - 0 - F * = £ * L=' - ' f iLvLEFTJ' E f . : > > FC»VKV R L G H T V E N • • PM-SFL 4 I> i0 I F X * = L E F T » ( E 4 . 1 > T > C I € # « Y * T X » » E » GOTO 4 0 6 S 
3 3 + 9 £ 1 = .' E 2 = 7 £ 3 = 7 E 4 - , - E S - 7 EO* ' E 7 - 7 E 4 - " £ 9 - 7 £ l M » V J t £ i GOTO 4 0 6 0 
3 3 3 0 REM TEST EACH COMPUTET K M 1 HOE FOR' F I T TO C H A I N OF T ' O W N J E I . 4 0 4 0 I F X * - R J G H T » - . E » . 1 > T K E I € * . E « 4 Z » * V t CjJTO 4 0 6 0 
3 3 6 0 FOP l < 6 I D 0 S T E P - 1 4 0 5 0 E « - E * » V * * K * 
3 3 7 8 FOR J - 6 TO I S T E P - 1 4 0 6 0 G0SU3 2 4 7 S 
3 3 8 6 I F D ( ! , J > 0 2 RHEN 3«S"S> 4 0 7 0 REM SCORE F C * C O U P L E R , 
3 3 9 0 I F K ) L A n n J O L * « < I .".F: Al«< S THEN 34?t! 4 0 3 0 OOiUB 3 0 W 
3 4 0 0 CO-CO+1 J « - R I 0 M T » < S T R « F J ) , L > I f =P IGHT f ( S T P * • I i \ > 4 0 9 0 I F C S ' P : 7 2 .THEN 4 1 9 0 
3 4 I 0 I F I - L T H E I I C - L F » - / * * I f - F T G 0 T 0 3 4 4 G 4 1 0 0 I F P * C S * 7 2 hND u £ H ' E » > = i r i -6M4l2«> 
3 4 2 0 I F J L T H E N C * 1 F T « I T * J » » F » C'0T0::J4(I • » 1 I 0 C S « C = - P 
3 4 3 0 OOTO 3 4 5 0 4 * 2 0 a a i K c m a e o o o i " . T S I . I : 3 2 ) F I G H T I < j T R - t < c s 2> 
3 4 4 0 GOSUB 3 5 8 0 4 130 RE*' •:HECI' FOR WIM. 
3 4 5 0 IF [ *FTTHEHC»2 F * « F H I * * J * G0TO34SO 4 1 4 0 I F C S C 72THEN 4 1 9 0 
3 4 6 0 I F J s R T H E H C - 2 F t * F t * J * » ( * G O T 0 3 4 8 0 4 1 5 0 - i »« • • • :DMFVTER M I N S 1 " 
3 4 7 0 GOTO 3 4 * 0 4 ! 6 0 : - F ; . 6 I TJCN n ; - t = " G E " S W E P R f t C T f C E . " 
3 4 8 0 OOSUB 3 5 S 0 4 1 7 0 I F RS.' t S "HEN I l 2 » = " v a i PIA't'ED h E L L 1 " 
3 4 9 0 HEXTJ NExri 4 1 8 6 g o t o : : - 4 0 
3 5 8 0 REM i E L E C T SUITABLE K M I H O E 4 1 9 0 I r . « " - : • D ( V , X J - 3 GOTO 1 6 7 0 
3 5 i e I F C O O 0 THEH 3 H 0 4 2 0 0 -1 h - « ; t : O r l r i : € ' i SaJBROUTIIC. 
3 5 2 0 M i f i - C 0 t 1 F y * E R C A H W T SO. " F I 2 * - " " M S U B 2 4 3 0 F i P 1 - 1 TO 1 0 0 0 NEXT 4 2 1 0 f f l N - . - ! i : i ; u w i i ; i i i l « « -
3 5 3 0 I F C - 3 THEN M L F ' N Q PLAV P O S S I B L E . " OOTd 39SO 4 2 2 0 I - l TO 5 F R ! T T f t B < 6 > , - a 
3 3 4 0 GOTO1570 4 2 3 0 FOR 1 - 0 TC 6 
3 5 5 0 I F E 4 = 7 THEN 3 5 7 0 4 2 4 0 FOR • = : - o 6 
3 5 6 0 I F P S - 6 4 OR P S » 6 6 OR P S > € 7 OP MAX«TI THEN C = £ 7 V = £ I GOTO3930 4 2 5 0 I F ; .' r - E ' f X » I V = J . S»33373-»3«CP GOSl. iB28j0 
3 5 7 0 C - E l » E 2 V - E 3 GOTO3930 4 2 6 0 • 4 - T . r s E . - * : 
3 5 8 0 REM-CALCULAT IHG S U » R O U T l l « . 4 2 ? e P£T -JK-* 
3 5 9 0 GOSUB 307O 4 2 S 0 -V L I S : ^ I A S L E S . 
3 6 0 0 I F P « C S « 7 2 THEH X - l V - J G 0 T O 3 9 3 6 4 2 M D :-• « « X n ! M 0 E W>RS(V. 
3 6 1 0 I F f>+C$>7Z THEN R = 0 4?M? - E f • o v 
3 S 2 0 I F PCIMAX THEN 3 6 4 0 43:0 t-.X V. mJT Jffr.T. 
3 6 3 0 m x * P E t = C E 2 = l E 3 - J 4 3 2 0 t ' x . v ^ : : : • RLftVEft . 
3 6 4 0 I F P S - 6 4 OR P S - 6 6 OP P S > 6 7 OP MAX»0 THEH 3 6 6 0 4 3 3 0 R£n >• ' i : o t f j t e r s . 
3 6 5 0 OOTO 3 6 1 0 4 3 4 C [,.•> . - j - . H v £ j . 
3 6 6 0 G » » F * P Q - 0 •>350 » E r y., • x - i .4 R O M I H K . 
3 6 7 0 FOR K = 0 TO 6 4 360 ce-NO. c~ :•• -*iiD. 
3 6 8 0 FOR Z»K TO (• 4 3 7 0 REM C F » : c v . t >" •-.-•it : o i i f . o £ s 
3 6 9 0 I F D < K . 2 > « 3 OR D I K , 2 > - 2 THEN 3 7 9 0 4 3 0 0 r co»KO. c f W I N e n - R I - c i T . 
3 7 0 0 K * * R I G H T * < S T R * ( K > . 1 ; > I * - R : G H T * ( STRf <2> 1 > 4 390 S-ERR £ * - T H E OF 
3 7 1 0 I F K * - L E F T » < 0 * , l > THEN 0 * - Z « » K » » G * OOTO3740 4 4 0 0 B£H f t 0 » - C 0 P I £ S CF 
3 7 2 0 I F Z * H . E F T » < G « . 1 > T H E H 0 * - K * t 2 * « G » O O T O 3 r 4 0 4 4 1 0 P£M C»1 FOR FJ t s : ; - - . 
3 7 3 0 GOTO3750 4 4 2 0 REM C » 3 - C R > N ' 0 - r - . i , 
3 7 4 0 G0SUB 3 9 2 0 I F P > = P 0 THEN P0=P £ 4 * C E 5 « I E 6 - J 4 4 3 0 REM L ' V f l L U E CF fctF* OF 
3 7 5 0 I F K * - f t l G H T t ( G f , 1 > T H E H G » « G t * K f - Z l GOTO3730 4 4 4 0 REM F' .Vf lLUE o f R IGHT CF 
3 7 6 0 I F 2 « - R I G H T * < 0 * . 1 - T H E N Gt*Gt+ZT+rt 0 0 7 0 3 7 8 0 4 4 5 0 FEM R - P O I N T J FOR L 5 C * 
3 7 7 0 GOTO 3 7 9 0 4 4 6 0 REM BSPOINTS F ^ R IOHT 
3 7 6 0 G0SUB 3 8 2 ® I F p>=RO THEH P O P £ 4 - C £ 5 - 1 E 6 - J J 4 7 0 »£n T = f i » B = E l . K 
3 7 9 0 HEXTZ l € X T K 4 4 8 0 REM M 3 - M I L T I F V E S OF THREE ]•• T , 
3 8 0 0 I F F-QC«PM THEH E 7 - £ 4 £ 8 > E 5 £ ? • £ $ PK«R0 4 4 9 0 REM M5»RULTIPLES OF F I V E I - T. 
3 8 1 0 F * » E * R E U R H 4 5 0 0 REM P-M3*M5*SCORE FOR K B I N O E . 
3 8 2 0 REM-SC0RE O * 45:0 REM CS»COMeUTER SCC<R£ TOTAL. 
3 3 3 0 M 3 - 0 fS5 -0 4 5 2 0 REM PS»PLftyER SCORE TOTAL. 
3 8 4 0 A - V f l L a E F T f C G * . J>> 4 5 3 0 REM S » - L I S T OF SCREEN LOCATIONS. 
3 8 5 8 B - V F t C R ! G H T « ( G t . ! ) > 4 5 4 0 REM S-HEXT SCREEN LOCf tT ION, 
3 8 6 0 I F L E N < G * J - 2 THEN 38S® 4 5 s e REM I . J . D = I i U m V V P f t l h B L E S . 
3 8 7 0 I F R I O H T K O * . J > • . 1 I I * < 0 * , L E I U C < * J - 1 . 1 > THEH B - 2 4 B 4 s « e REM K - C O L M T OF I iEf lL3 TO DATE. 
3 8 8 0 I F L E F T * < C * - 1 > = H 1 M < G » , 2 , 1 ; T H E N 4 5 7 0 REM MflX-PWX COMPUTER SCORE. 
3 8 9 0 T - f t * B I F < T / 3 - I N T ( T / ' 3 ^ T H E H M 3 - T / 3 4 5 8 0 REM P H - « I H Ft.AVER SCORE. 
3 9 0 0 J F < T / 5 - I N T t T / 5 > > T H E H M 5 - T r 5 4 5 9 0 REM PO-MAX L I K E L V PLAVER SCORE. 
3 9 1 0 P « M 3 + « 5 I F P S » P > 7 2 THEN P - 0 4 6 0 0 REM I * . ; * - P O S S . C O W U T E R lontiioe. 
3 9 2 0 G * - F » RETURN 4 S 1 0 R £ r 2 t , K f = P 0 S S . PLAVER ECMINOE. 
3 9 3 0 REM-COhPUTER PLFLVING I T S C K ' I C E 4 6 2 0 REM M l * - H3F=KESSAG£S TO SCREEN. 
3 9 4 0 M L * - ' C O H P U T E R P L f t V l N O ' M 2 * " S T R » ( > : j t S T R * < V > 00SUB I * i u 4 6 3 3 REM E l - E9-BOMJNOES SELECTED 

Z X 8 1 o w n e r s 

Protos 
Keyboard is here 

At last! A real, full size keyboard in a top quality case for 

your ZX-81. 

Simply unscrew your ZX-81 printed circuit board from its 

black Sinclair case and plug into Protos. 

F U L L Y B U I L T £ 6 4 . 9 5 i n c . V A T 
• More accurate,- faster typing with bigger and real keys 

• 40 colour coded key-tops for easy reading 
• Robust, 'big' computer construction 

• PCB prepared for more add-ons to come 
• New edge connector provided for Sinclair and other 

manufacturers' peripherals 
• Key legends can be changed for future new ROM functions 

• Sinclair PCB fully enclosed — and room for much more 

If you feel you've outgrown your ZX-81 don't sell it for 

peanuts and move to another system. Add it to Protos 

and make your ZX-81 grow. 

For details, large SAE, please. For orders add £2.50 post and 
packing. Cheques to 'Frome Computing', 

Protos 
Computer 
Systems 

Frome 
Comput ing , 
20 Ashtree 
Road, Frome, 
Somerset, 
BA11 2SF 

ZX81 G A M E S 
FED UP WITH BEING RIPPED OFF? 

HAVE YOU BOUGHT 
BORING/EXPENSIVE/RUBBISH GAMES? 

DON'T DESPIAR, TRY THESE! 

G A M E S T A P E 1, f o r 1 K o n l y £ 2 9 5 
10 g a m e s inc l . A S T E R O I D S , U F O , C O D E . S O M B E R 
G U I L L O T I N E . E T C . 
P R O B A B L Y T H E B E S T V A L U E 1 K T A P E A V A I L A B L E ! 
W e ' v e d o n e in I K , g a m e s t ha t s o m e of ou r c o m p e t i t o r s 
r e q u i r e d 16K t o d o ! 

G A M E S T A P E 2, f o r 16K o n l y £ 3 . 9 5 
' S T A R F I G H T E R . . . Y o u are f i g h t i n g a l t h e e n d o f t h e 
un i ve rse , h o w m a n y e n e m y c a n y o u d e s t r o y ' A g r a p h i c 
s i m u l a t i o n . 
P Y R A M I D . . . C a n y o u m o v e the P Y R A M I D * M a k e 3 
m i s t a k e a n d it w i l l co l lapse 1 A th . r .kers g a m e 
A R T I S T . . . b e c o m e an A R T I S T t h e n use the 10 
m e m o r i e s t o s t o r e y o u r d raw ngs l i e : SAVE. C O P Y , e t c . 

G A M E S T A P E 3 , f o r 1 6 K o n l y £ 4 . 9 5 
• C A T A C O M B S . . . A M u l t i - L e v e l G r a p h i c s A d v e n t u r e . 
Y o u are a l o n e a n d los t in t he C A T A C O M B S H o w o n g 
c a n y o u s u r v i v e ' B e f o r e y o u s ta rve t o dea th , or o n e of 
t h e m a n y M O N S T E R S ge ts y o u ! C a n Y O U d scOver the 
sec re ts o f t h e C A T A C O M B S 

« -
i 

5 " 

3 D M O N S T E R M A Z E G A M E S T A P E 4 , f o r 1 6 K o n l y £ 4 . 9 5 
* 3 D M O N S T E R M A Z E . . U n b e l i e v a b l e G r a p h i c s ! C a n 
y o u f i n d y o u r w a y t h r o u g h t h e M a z e ? T h e EXIT is t he re 
s o m e w h e r e , b u t t h e n so is a T REX a n d i ts a f ter Y O U ' A l l 
in 3 D . y o u ' v e never seen a n y t h i n g l ike th is be fo re ! 

GAMES MARKED ' incl. Machine Code 

J. K. G R E Y E S O F T W A R E 
18 PARK STREET, BATH, AVON BA1 2TE 
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CAMBRIDGE LEARNING 
SELF-INSTRUCTION COURSES 

ADD A PROFESSIONAL 
KEYBOARD TO YOUR 

ZX 81 
N o de-sotder ing necessary 
— just p lug in-
F u l l t rave l k e y b o a r d as 
used b y i n t e r n a t i o n a l 
c o m p u t e r a n d t e r m i n a l 
m a n u f a c t u r e r s . 

m n r i r w t B T ® ® 1 * ® 

i r ^ x t t a p t r m n i n t a i 

G3 n s i a s i Q i i 

£2&95 
including VAT 

post& packing 

"All-you-need" 
easy to assemble 

# kit comprises: 
One p.ece 47 key keyboard m o d u l e fitted bu t not soldered to double-
sided pr inted circuit board : connectors ; s imple plug-in f lexible cables; 
screws, moun t i ng feet and legends. Two-part keycaps wi th bu t tons 
pre-assembled on keyboard and clear protective clip-on caps for f i t t ing 
after legends have been pos i t ioned. Comprehens ive assembly instruct-
ions suppl ied wi th each kit. A l l ow 2 8 days for delivery. 

rpiease send keyboard kit(s) @ £28.95 each, cheque or™! 
I postal order made payable to:- YC FEB i 

I ^ H I ^ C O M P U T E R K E Y B O A R D S { d e p t . ) 8 
| I ^ G lenda le Park. Fernbank Road , Ascot , Berkshire. S 
i • ^ Phone-a-Leaflet 03447 4731 j 

P l e a s e e n s u r e y o u r n a m e a n d a d d r e s s a r e c l e a r l y s t a t e d J 

T H E 
BUFFER 

M I C R O S H O P 
(NEXT TO STREATHAM STATION) 

NEW SOFTWARE SHOP EXCLUSIVELY FOR 

Z X 8 1 
PROGRAMS, GAMES, "ADD-ONS" 

MOST OF THE MAIL ORDER ITEMS ADVERTISED 

IN THIS MAGAZINE AVAILABLE OVER THE COUNTER 

LOADING PROBLEMS? TRY OUR INTERFACE 

BUSINESS & TECHNICAL DATA HANDLING PROGS; 

PROPER KEYBOARDS; CONSOLES; VDUs 

The BUFFER Micro Shop, 
374a Streatham High Road, 

London SW16 
Tel: 01-274 6674 

A PRACTICAL DIGITAL 
ELECTRONIC KIT FOR 
& LESS THAN £20 ^ 

SUPERKIT 

: ^ssEs^RUjr^imn ; 

I -J-.V-vv... 

Oigital ElectionicKit 

suitable lor beginneii 

SUITABLE 
FOR 

BEGINNERS 
L e a r n t h e w o n d e r s o f d i g i t a l 
e l e c t r o n i c s and see how q u i c k l y 
you a re d e s i g n i n g you r own 
c i r c u i t s . The k i t c o n t a i n s : 
seven LS TTL integrated circuits, 
breadboard, LEDs, and all the 

OIL s w i t c h e s , r e s i s t o r s , capacitors, and other components to 
build interesting digital circuits; p l u s a v e r y c l e a r and 
t h o r o u g h l y tested i n s t r u c t i o n m a n u a l ( a l s o a v a i l a b l e s e p a -
r a t e l y ) . A l l t h i s comes i n a pocket s ize p l a s t i c w a l l e t f o r 
o n l y £19-90p inc VAT and p&p. T h i s course Is fo r t r u e 
b e g i n n e r s : 

- needs no s o l d e r i n g i r o n . 
- asks p l e n t y of q u e s t i o n s , bu t never l eaves you s tuck and 

h e l p l e s s . 
- teaches you about f a u l t - f i n d i n g , i m p r o v i s a t i o n , and 

subsys tem c h e c k i n g . 
- the o n l y e x t r a you need i s a 4 iV b a t t e r y ( E v e r Ready 

1289. o r s i m i l a r ) , o r & s t a b i l i s e d 5V power s u p p l y . 
Us ing the same b r e a d b o a r d you may c o n s t r u c t l i t e r a l l y 
m i l l i o n s of d i f f e r e n t c i r c u i t s . 
T h i s course teachcs boo lean l o g i c , g a t i n g , R-5 and J-K 
f l i p f l o p s , s h i f t r e g i s t e r s , r i p p l e c o u n t e r s , and h a l f - a d d e r s . 
Look out fo r our s u p p l e m e n t a r y k i t s w h i c h w i l l demons t ra te 
a d v a n c e d a r i t h m e t i c c i r c u i t s . o p t o - e l e c t r o n i c s . 7-segment 
d i s p l a y s e t c . 

Other s e l f - i n s t r u c t i o n courses f rom C a m b r i d g e L e a r n i n g L t d 
i n c l u d e : 
COMPUTER PROGRAMMING IN BASIC £10.50 
DIGITAL COMPUTER LOGIC AND ELECTRONICS £ 8 . 5 0 
DESIGN OF DIGITAL SYSTEMS £14 .00 

Please send fo r f u l l d e t a i l s (see coupon b e l o w ) . 

GUARANTEE No risk to you. I f you are not completely 
sat is f ied , your money wi l l be refunded upon return of the 
l ien in good condit ion wi th in 28 days of receipt . 

C A M B R I D G E L E A R N I N G L I M I T E D , U N I T 82. R I V E R M I L L S I T E , 
F R E E P O S T . S T . I V E S , C A M B S , P E 1 7 4 B R , E N G L A N D 
T E L E P H O N E : S T . I V E S I 0 4 8 0 ) 6 7 4 4 6 V A T N o . 313026022 . 

All prices inc ludc worldwide postage (a i rmai l is extra -
please ask for prepayment invo ice) . Giro A/c No 2789L59-

Please allow 28 days for del ivery in UK 

Please send met 

SUPERKIT(S) 9 £19.90 

Free de ta i l s of your other s e l f - i n s t r u c t i o n courses. 

1 enclose a *cheque/PQ payab le to Cambridge Lea rn ing Ltd 
for £ ( ' d e l e t e where app l i cab le ) 

Please charge my: 

•Access / American Express / Ba rc l aycs rd / Diners C lub 
Eurocard / Visa / Mastercharge / T rus t ca rd 

Exp i r y Date Cred i t Card No 

S igna tu re . 

Telephone orders from c a r d holders accepted on Qi&O 67446 
Overseas customers ( i n c l u d i n g Eire) should send a bank d r a f t 
i n S te r l ing d rawn on a London b a n k , or quote c red i t c a r d 
number. 

Name. . . . 

Address. 

C a m b r i d g e L e a r n i n g L i m i t e d , U n i t 82 . R l v e r m i l l S i t e , F R E E P O S T , 
S t . t v e s , H u n t i n g d o n , C a m b a , P E 1 7 4 B R , E n g l a n d . ( R e g i s t e r e d in 
E n g l a n d N o . 1328762) . 
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Z X - 8 1 OWNERS 
ACCESS TO THE OUTSIDE WORLD 

Using our programmable 
INPUT/OUTPUT controller 
based on the Z80AP10, you 
can use up to 16 programm-
able input/output lines, all TTL 
compatible. Control of the port 
can be carried out from within 
programmes giving a whole 
new dimension of uses for 
your ZX-81 computer. 

The port can be used WITH or WITHOUT the 16K 
RAM PACK & PRINTER, 
Available in kit form or assembled, and comes com-
plete with instructions, a pack of software notes and 
circuit ideas. 

£ 1 0 . 9 9 IN KIT FORM 

£12 .99 ASSEMBLED 

60p Post + 
Packing + 

Add 15% V A T 
. S e 

Snap on Analogue card and Relay board avail-
able shortly. Send SAE for details. 

THURNAU (ELECTRONICS) ENG. 
DEPT Y. 95 LIVERPOOL ROAD. 

CAOISHEAO. MANCHESTER M 3 0 5BG 
TE l : 061-775 4461 (24 hout) 

R D L a b o r a t o r i e s 

Z X 8 I 
goes REALTIME 

SEE OS AT 

ZX MICROFAIH 

30th. J a n u a r y 

The RD 8100 SYSTEM 1s a complete range of pro fess iona l ly 
engineered hardware, i n t e r f ac i ng your ZX computer to the 
real wor ld (wi th or without Pr in te r and RAMpack). Simply 
PEEK and POKE fo r c o n t r o l , datalogging, ins tant graphics 

MODULAR SYSTEM - YOUR ZX SYSTEM GROWS WITH EACH MODULE 

RD 8110 'ON-OFFer' 8 channel log ic In/Out £22.50 

RD 8130 'VOLT-CATCHER' Analogue Input Port £29.50 

R0 8140 'SCANNER' Analogue Mult iplexer/Ampl i f i e r£31 .30 

RD 8150 'VOLT-BOX' Analogue Output Port £25.90 

RU 8180 'DOODLER' L ight Pen System £32.50 

MOTHERBOARDS FOR CONNECTION TO THE ZX COMPUTER 

RD 8101 'MICRO-MUM* Accomodates 2 Modules 

RD 8100 'SUPER-MUM' Motherboard/Console f o r 
uo to 8 modules. Fu l ly buf fered. 

£15.00 

£40.00 

Prices include 15f VAT. Please add 80p PS.P per order . 

For FULL DETAILS send Staatp to "Dept. 
He'll also send information on other NEW noDULES which 
are to be announced during January - after going to press 

S Kennedy Rood, Dane End, W e r e , H e r t » , S G 1 3 D L U 

»'<*-.v>' >i hua «••<* •»« Tol: IQ9HO) G<138Q 

ZX81, Pet , App le , TRS80, 
BBC, MZ80K, V ideo Genie, 

T I99 /4 , N e w b r a i n 
^ F O O T B A L L 
P O O L S F O R E C A S T I N G ! 

This well-documented, easy-to-use program stores the League 
Tables and uses the data to assess ihe matches which are likely 
to be Draws, Homes or Aways. By running the program regularly 
the information is automatically updated. You simply input the 
weekly list of fixtures las they appear on the Pools couponl and 
t h e P r o g r a m c o m p u t e s t h e e x p e c t e d r e s u l t o f e a c h g a m e , 
based on the information already stored. Although the system is 
designed for the British Football League it can easily be used for 
Australian or foreign football pools. This powerful program allows 
for Division games and all Team information to be easily altered. 
It i$ no game. It is an outstanding and valuable toot that can carry 
out a thorough sort and analysis of football data. The 
documentation includes details of stakes, plans and individual 
interpretation. 

PET (NEW ROM} (32K) disc or casset te 

APPLE II (32K) disc only 

S H A R P MZ80K I36K) casset te only £28.75 inclusive 

TRS80, V IDEO GENIE (16K) disc or cassette 

BBC, N E W B R A I N , TI99/4 (16KI cassette only 

£19.95 inclusive 

S INCLAIR ZX81 (16K) has provision for 
printer if f i t ted £ 1 6 . 0 0 i n c l u s i v e 

Send cheque/PO (mail only) to: 

HOLLY P R O D U C T S , BLACKTHORN H O U S E , 

DUKES LANE, G E R R A R D S C R O S S , B U C K S SL9 7 J 2 

Horse racing and other interesting systems in preparation. Details 
sent with order. 

S I N C L A I R 
ZX81 SOFTWARE 

S E R I O U S P R O G R A M S 11 1 6 K I 
F O R T H E M O R E D I S C E R N I N G E N T H U S I A S T ! 

C A S S E T T E 1 
MATHS ONE 116K; 
ATTENTIOti ALL PAREI.TS' ?(!Krp-.M Sv an article - . i„jn 
19911 rutins scrhvB'e, we eeoded » J srojrjn :*ar 
yCw' CHlfc Tc- than tr,«i tont'9 f ttpf, "SWI> vc*. otf "' One 
win O'.M yetil cftld surra n the ro-r-jl v-tl. and v IIWw child •a-'m-'*' 
m.'VK, hat gtine wona EXAMPLE lOTt' 12 - 12-' iChttH 22 Ccrro : Put 
d:rwn>. iCWtf1 i. etv yeu ai"o the cc^ut^ yv trui cne jrsAf n 
Wf erg but tt̂o cl-l a u rv3t aid cc«Mtnu« on to be Ado* n hs hf er'c ̂  wh.rMhe 
sum h cockle Tii. .•.f '-.c fcjm ispnr-wd c«* wtl answers lust 
# Ihc chid vstX/4 CO with Den and 
MATHSKATEI I6KJ 
4 fun none!« Ihe kiddw - child :idc4kj rcrleWatr' e'ld -i B'.Tin a 1o 
COropfcrU Fc [ C c . i J'M.'.C' Iht skater ryiovui j-c Ij'.lr' butbewrn-
the yjnt tecorr** licit until tie winner rs ihw (.hfd *ith ttre hiijhrrt 
nurr&v ol correct ai-swfj lard •• natmaly mo Ursl llitot to tie nam 

Waltis OKi) • Mjtnskate i J W 
CASSETTE Z 
LANGUAGE TRANSLATOR U6K1 

'Having difficulty with foreign !e*l? Th«h ihii *s th« pcagra-i- lor you 
Fasttranslalionof onesvord. <110ittforeign trqu ri-a'ent ">s«oi«$ C' ' 
you prefot, the program will accept a paragraph which use* tr<r 'op "'J ' 
of the screen with the Bottom rati rerse-vrd for t f * trans i t ion i V H " 
w ) be a MOr<S lor word translation from a&O'O* 700 800 A&'di A. 
G.C E. liinsuagM (in Roman w«t> availahle la':9l-i"3<1 

choice 
WORD TEST 
F<y the >,e<V ;urtc tjt trifl Ijr̂ ly * 
eorrp'souJ .vcfdl aid is then eMKCIKJ 10 tOr-L.'ete tn« a:.; 3 j r . 
al<M«d and trrfl sctwe Out V 11" I with ir̂  jre 

LS-isuoflc . - - 13 'jO 
CASSETTE 3 
BANK ACCOUNT 116K) 
Why wan for a slatemeni when YOU ton hjv« vot.- own aerwjnj: 
bankir'fl lysteml Accupls standing orde-S 'n way a-d >vi« toll 
you when your balance is Wow the tree Djr.,ng fr i then actually 
charge vou for ii! Juil like the bank' State r-.er u err backdated and 
Ihe computer cenodicjlly may ask yoj. whfi ».ow frrr bank.rra limn, 
whether you have ordered any ehcoun etc ' iO your account will 
jpdaled accordingly. Current o.-rd dec^l aicounts 'or majO< banks 
avartable 
HOME BILIS REACT ftECKONW 

ro krr3<v ir vcur etKincity H-I-WIK 'er sav a>e COiract' 'Mti rind 
oul will fOKt,' reckoner «o bnva' 

Ban. account - r-aey '.coner ti W> 
Please NOTE Our sotrware rtol th! .e'> i^nu: ai.ji.iv « l l j-ni tocoTipa'e 
w.Ill the very Kelt <rom thj Srtda.' l t » < j i f-e'' if « '"'S"! HV Ou'M'vat 
r.-:ceds Alardjra hoknovslcdfleot cônput"'3 rwiuirac ŝr ana run' 

Make cheques, PO. etc, payable to: 

F U T U R E S O F T 
3 8 P E N S H U R S T E S T A T E , P R I N C E O F W A L E S R O A D . L O N D O N N W S 
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STAY ONE MOVE AHEAD 
IN STRATEGY PROGRAM 
Boris Allan describes the logical 
processes which go into the 
construction of a game of 
strategy. 
THIS is A truthful description of the thought 

processes of one person — me — and how that 

person planned a program. The program itself 

is immaterial to this account of the plan 

of action — that is, the algorithm — and will 

be considered separately next month. 

To write a program which allows two people 

to play noughts and crosses, or lie-tac-toe, 

using the computer as an erasable board with a 

winning-line check, is not difficult; to write a 

simple program is slightly more difficult; and 

to write an intelligent program, where the user 

plays against the program, is more difficult 

still. 

There are many programs to play noughts 

and crosses, but few of them play an 

intelligent game against the user. Clearly, 

routine questions and operations are easily 

solved and coded, but problem-solving 

procedures are an altogether more difficult 

proposition. 

In deciding to write a program to play an 

intelligent game of noughts and crosses, my 

first problem was which of three approaches I 

should take: 

• I could modify an existing procedure. 

• I could write a learning program, 

• I could write an already-intelligent program. 

It does not take much thought to realise that, 

once the basics are known, it is impossible to 

R o w O 0 0 01 02 

R o w 1 10 11 12 

Row 2 20 21 22 

CoM Co 12 Cot 3 
N o t e X " is - 1 

0 is + 1 
Figure 3. 
lose at noughts and crosses, and against most 

people it is impossible to win. So, whereas all 

games between intelligent players are drawn, 

most intelligent noughts and crosses programs 

are fallible, so I ignored the first option. For 

the second, if it were possible to imagine 

trying the game for the first time, how would a 

person go about learning and preparing to 

play? If the game were chess, most novices 

iearn by playing the game, and gaining from 

experience: this is the idea behind the learning 

program. 

Game (a) 

0 0 o 0 

X X 

X X X X 

X 0 0 X o o o 0 

X X X 

X X 0 X I 0 

Game(b) 

X X X X 

0 o 

o 0 0 o 

X X 0 X X 0 X X t ) 
0 0 0 ( ) 

o X 0 X ( p 

0 1 2 

3 4 5 

0 X X 
6 7 8 

Figure 1. 
Some chess novices study the game of chess 

beforehand to learn plans of action and general 

strategy. This is the idea behind the already 

intelligent program, and most chess-playing 

programs are of the already-intelligent type. 

Noughts and crosses is so simple that an 

already-intelligent program should never lose, 

but chess is so complex that total intelligence 

is not possible. 

Apart from a few rules — such as, try to 

place three in a line and if your opponent has 

two in a line, block the line — a learning 

program will be designed to move randomly, 

keeping track of moves made. If a sequence 

leads to a win for either side, the program will 

try to copy that sequence in any future game. 

When the sequence is broken by the 

opponent, the program will try not to follow a 

losing sequence. This is what a human novice 

would try to do, given any intelligence. 

This method occupies a great deal of 

storage, and humans must, indeed, be 

marvellous to cope with all this complexity. 

The way humans cope is by simplifying and 

looking for patterns. 

In figure I, the two games follow the same 

pattern: in game lb if O and X are exchanged, 

and the board reflected about a vertical axis, 

the games are identical. There are only three 

different opening moves in noughts and 

crosses: a corner, the centre, and mid-side. 

After a corner move, there are five different 

moves; there are only two moves to follow a 

centre move; and a possible five moves follow 

a mid-side move. 

This pattern analysis is performed readily, 

and mostly subconsciously, by the normal 

human. Yet a program would need a set of 

explicit rules — of rotation, and of reflection — 

to follow the pattern-making. By making the 

learning program already intelligent about 

pa it em-making, it assumes less extreme 

proportions as far as storage is concerned. It 

Figure 2. 
does, however, become more complex in terms 

of program instructions. All learning 

programs need some resident intelligence and 

so, for these reasons, I turned to the already-

intelligent program. 

There are three levels to most games: 

• The move — for example, make an entry in 

a vacant square. 

• The tactic — for example, it there are two in a 

line, fill the empty square. 

•The strategy - for example, where to move 

so as to maximise the possibility of a future 

win. 

Strategy — always start from the centre or 

corner — sets the basis on which tactics — 

having two sets of two in a row — can be used, 

to producc the move. In noughts and crosses 

the move one makes is dependent on two 

tactical considerations, and one strategical 

consideration — the computer plays X: 

• if X has two in a line, complete line — tactic 

— else 

• i f 0 has two in a line, block line — tactic — 

else 

•decide on the best square to fill, to maximise 
potential tactical advantage, and to minimise 
O's potential tactical advantage - strategy. 

It seemed an easy program to plan — apart 
from the third consideration which happens to 
be the most important consideration. 

Playing through many games, trying traps to 

see how they worked, I began to see that 1 

knew they were traps because I looked moves 

ahead. My first strategical plan — the third 

condilion — read: 

• Find the square with the greatest number of 
openings for X. and if there is more than one 
such square, fill it with the greatest number 
of openings for 0. 

I later discovered that this was wrong but at 

least it introduced an important idea — an 

opening. In the game shown in figure 2 the 

openings are as follows: 

{continued on next page) 
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(continued from previous page) 
Cell . X O 

0 . 1 2 
1 . 1 1 
2 . 0 0 Cell filled 

3 . 0 0 Cell filled 

4 . 0 0 Cell filled 

5 . 0 0 Cell filled 

6 . 1 2 
7 . 2 0 
8 . 2 0 

If O is to move, then cell 0 is his winning 

position. Noi only is it possible to have two 

lines for O from cell 0, but also each line 

contains another 0. If X is to move, cells 7 and 

8 have two potential openings. I f he chooses 

cell 7, the game is drawn. The strategy can 

be seen to be defective, but the idea of 

openings seems useful. What was omitted 

from that strategy was a look-ahead facility. 

At this point I changed my vocabulary to 

incorporate a new concept, that of a potential 

square. The emphasis changed from the line to 

the square. A potential square was an empty 

square for which, if the square was filled, there 

would be three in a line. In figure 2, with X 

having moved to cell 8, the openings are: 

Cell . X cT 

0 1p 2 

1 . 1 1 
2 . 0 0 
3 . 0 0 
4 . 0 0 
5 . 0 0 
6 . 1 1 
7 . 2 0 
8 . 0 0 

For cell 0, the important cell, there are two 

openings for O; and as this cell is also a 

Cel ls f i l led 
Total 0 1 2 

+ 2 — - psO, opO 
- opO -

0 opX, op- -
- 1 — opX -
- 2 - - psX, opX 

Note X is - 1 
O is +1 

Table 1. 
potential square for X — shown by the " p " — 

then O must go to cell 0 or lose. 

O, by moving to cell 0, has two openings 

which produce two potential squares. The 

third condition now becomes — X is the 

computer: 

• Find the square with the greatest number of 

openings for X, but 3ny resulting potential 

square for X must not have two openings for 

O. 

So, the already-intelligent program uses 

strategical notions of openings and of potential 

squares to decide on where to move when not 

forced by tactical considerations. 

A strategy is a pre-defined decision 

procedure which should give an answer, or 

decision, about every situation and should not 

rely on random moves. The strategy for 

intelligent noughts and crosses is, using our 

new vocabulary: 

• i f potential square for X then fill, else 

• i f potential square for 0 then fill, else 

• find square for which openings for X are 

greatest. If a resulting potential square for X 

is created for which there are two openings 

for O, ignore it and repeat; otherwise fill. 

The strategy assumes we have: a check of 

openings for X , and for O ; a check on 

potential squares for X and for O : a record of 

the current board positions; and checks for the 

state of affairs, one move ahead. 

There seem to be two key procedures: 

checking openings after every move, and 

finding potential squares alter every move: 

Input, output, and a record of board positions 

are simple to arrange. We do not need a win 

check, because to fill one's own potential 

square is by definition a win. 

Once a square has been used, there are no 

openings and the square can be skipped. If R 

represents row, and C represents column — 

both going from 0 to 2 — then row R and 

column C are always checked. If R + C = 2 then 

the forward diagonal — 2,0 to 0,2, see figure 3 

— is checked. If R = C then the backward 

diagonal is checked. For any line through an 

empty square, the line can either: 

1. have two of a kind, or 

2. have one ol each kind, or 

3. have one of one kind, or 

4. have no entries. 

Option 1 is an opening for one player, plus a 

potential square. Option 2 is a dead line with 

no openings or potential squares. If option 3 

holds, there is an opening for one player and 

option 3 is an example of openings for both 

players. Table 1 expresses this in a more 

formal way: "op" stands for opening; "ps" 

stands for potential square; and "—" indicates 

either a dead line, or an impossible 

combination. 

The three cells on any line can be copied 

into a three-element array V(0), V( l ) , V(2) and 

the decision table, table 1, can be emulated by 

some routine such as the following written in 

some strange language, 

cells = abslVIOIl + abslVO 11 + abs<VI2l) 

total = VI01 + V( 11 + V<21 

opX = 0; opO = 0; psX = 1; psO = 1 

IF abs(total) GREATERHAN 0 GOTO LABEL1 

IF cells GREATERTHAN 0 THEN EXIT 

opX = 1; opO = 1; EXIT 

LABEL1: IF total LESSTHAN 0 GOTO LABEL2 

IF cells EQUALS 2 THEN psO = - 1 

opO = 1; EXIT 

LABEL2: IF cells EQUALS 2 THEN psX = - 1 

opX = 1; EXIT 

At the end of this routine, an opening will be 

coded as 1 — else 0 — and a potential square 

will be coded —1 — else +1. If the cell 

number of the square for which the test is 

being made is square, and the array which 

holds the state of play for X is stale X — with 

state 0 for O — then state X has the number of 

openings for each square, and ihe information 

about whether the square is a potential square, 

coded by making the number negative. 

Writing 

state Xlsquatol - labslstate Xlsquare)) + op XJ'ps X 

gives us this information. 

I f an entry is made in a new square, a check 

is needed to see if any potential squares have 

been created. The check will be similar to that 

which have used already, but since the 

maximum count could now be three, the co-

ordinates of any potential squares are needed 

to check against the opponent's openings. 

I f a line is again stored in ihe array V, and i f 

X made the last move, then one o f these 

elements musi have the value —1, and so the 

m in imum total for the line will be —2 — i.e., 

— 1, —1, 0 The maximum total will be +1, 

i.e., — l . - l . + l — sec table 2. The only 

important entry in table 2 is that where the 

Cells filled 
Total 1 2 3 

+ 1 
0 

-1 
•2 

Note ; 

opX -
psX 

K is -1 
y is +1 

Table 2. 
total equals —2. If this the -JSC, we check to 

sec if the blank square has two openings for O . 

To answer the question of how to plan an 

intelligent noughts and crosses program I have 

started from the bottom up. u :he "move". 

The "move" is the essence, r:.-: v by seeing 

how moves are combined from the bottom 

upwards can we begin to strategy, and 

tactics. 

A program is more tha:: _>: - set of ideas 

about how to perform n .:r.;pulaiions — a 

communication has • be rv.adc between the 

program and the user, and we need means of 

input and of outpa: lr. the planning o f the 

strategy, to star- a: the :• ;.- - the program — 

and to go from tht : r to the bottom — 

the move - would K than useful. It 

makes to go from idea of the program 

down to its actual se* statements. 

The outline sequence of control in 

intelligent noughts -r.J crosses can be shown 

as: 

1 INITIALISATION 

1.5 LOOP up tc -'-e times 

2 IF 0 . INPUT CHECK WIN 

3 IF X. DECiDE MOVE. CHECK WIN 

4 DISPLAY 

5 IF WIN FLAGGED EXIT TO E 1 
5.5 ENDLOOP 

6 DRAW and t-nd 

6.1 WIN and e-o 

and 2 can be expanded ^ 

2.1 RECALCULATE STATE X and STATE O 
2.2 INPUT CO-ORDINATE. IF NOT LEGAL 

REPEAT 
2.3 STORE C 0 - 0 * D I \ A T E 
2.4 IF SQUARE PSO. FLAG WIN FOR O 
so can 3 

3.1 SAME AS 2 1 
3.2 IF PSX. THEN CHOOSE, ENTER CO-

ORDINATE FLAG WIN FOR "X " , ELSE 
3.3 IF PSO THE\ CHOOSE, ENTER CO 

ORDINATE ELSE 

3.4 CHOOSE SQUARE. ENTER CO-

ORDINATE 

Section 3.4 with expansion becomes 

3.4.1 FIND SQUARE FOR WHICH OPX IS 

GREATEST 

3.4.2 FOR MOVE AHEAD, IF OPX HAS TWO 

OPSs THEN SET CHOSEN SQUARE TO 

ZERO OPXs. GOTO 3.4,1, ELSE 

3.4.3 ENTER CO-ORDINATE 

The program is lo be written in Atom Basic, 

but could easilv be for other micros. U 
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Sinclair ZX81 Personal Comp 
the heart of a system 
that grows with you. 
1980 saw a genuine breakthrough -
the Sinclair ZX80, world's first com-
plete personal computer for under 
£100. Not surprisingly, over 50,000 
were sold. 

In March 1981, the Sinclair lead 
increased dramatically. For just 
£69.95 the Sinclair ZX81 offers even 
more advanced facilities at an even 
lower price. Initially, even we were 
surprised by the demand - over 
50,000 in the first 3 months! 

Today, the Sinclair ZX81 is the 
heart of a computer system. You can 
add 16-times more memory with the 
ZX RAM pack. The ZX Printer offers 
an unbeatable combination of 
performance and price. And the ZX 
Software library is growing every day. 
Lower price: higher capability 
With the ZX81, it's still very simple to 
teach yourself computing, but the 
ZX81 packs even greater working 
capability than the ZX80. 

It uses the same micro-processor, 
but incorporates a new, more power-
ful 8K BASIC ROM - the 'trained 
intelligence' of the computer. This 
chip works in decimals, handles logs 
and trig, allows you to plot graphs, 
and builds up animated displays. 

And theZX81 incorporates other 
operation refinements - the facility 
to load and save named programs 
on cassette, for example, and to 
drive the new ZX Printer. 

Kit: 
£49. 95 

BASIC manual 
Every ZX81 comes with a comprehensive, specially-written 
manual - a complete course in BASIC programming, from 
first principles to complex programs 

Higher specification, lower price -
how's it done? 
Quite simply, by design. The ZX80 
reduced the chips in a working 
computer from 40 or so. to 21. The 
ZX81 reduces the 21 to 4! 

The secret lies in a totally new 
master chip. Designed by Sinclair 
and custom-built in Britain, this 
unique chip replaces 18 chips from 
the ZX80! 
New, improved specification 
• Z80A micro-processor - new 
faster version of the famous Z80 
chip, widely recognised as the best 
ever made. 
• Unique 'one-touch' key word 
entry: the ZX81 eliminates a great 
deal of tiresome typing. Key words 
(RUN, LIST, PRINT, etc.) have their 
own single-key entry. 
• Unique syntax-check and report 
codes identify programming errors 
immediately. 
• Full range of mathematical and 
scientific functions accurate to eight 
decimal places. 
• Graph-drawing and animated-
display facilities. 
• Multi-dimensional string and 
numerical arrays. 
• Up to 26 FOR/NEXT loops. 
• Randomise function - useful for 
games as well as serious applications. 
• Cassette LOAD and SAVE with 
named programs. 
• 1K-byte RAM expandable to 16K 
bytes with Sinclair RAM pack. 
• Able to drive the new Sinclair 
printer. 
• Advanced 4-chip design: micro-
processor, ROM, RAM, plus master 
chip - unique, custom-built chip 
replacing 18 ZX80 chips. 

Built: 
£69.** 
Kit or built - it's up to you! 
You'll be surprised how easy the 
ZX81 kit is to build: just four chips to 
assemble (plus, of course the other 
discrete components) - a few hours' 
work with a fine-tipped soldering iron. 
And you may already have a suitable 
mains adaptor - 600 mA at 9 V DC 
nominal unregulated (supplied with 
built version). 

Kit and built versions come com-
plete with all leads to connect to 
your TV (colour or black and white) 
and cassette recorder. 
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16Kbyte RAM 
pack for massive 
add-on memory. 
Designed as a complete module to 
fit your Sinclair ZX80 or ZX81, the 
RAM pack simply plugs into the 
existing expansion port at the rear 
of the computer to multiply your 
data/program storage by 16! 

Use it for long and complex 
programs or as a personal database. 
Yet it costs as little as half the price 
of competitive additional memory. 

With the RAM pack, you can 
also run some of the more sophisti-
cated ZX Software - the Business & 
Household management systems 
for example. 

i n 
ZX8I 

Available now-
the ZX Printer 
for only £49.® 
Designed exclusively for use with 
the ZX81 (and ZX80 with 8K BASIC 
ROM), the printer offers full alpha-
numerics and highly sophisticated 
graphics. 

A special feature is COPY, which 
prints out exactly what is on the 
whole TV screen without the need 
for further intructions. 

At last you can have a hard copy 
of your program listings-particularly 
useful when writing or editing 
programs. 

And of course you can print out 
your results for permanent records 
or sending to a friend. 

Printing speed is 50 characters 
per second, with 32 characters per 
line and 9 lines per vertical inch. 

The ZX Printer connects to the rear 
of your computer - using a stackable 
connector so you can plug in a RAM 
pack as well. A roll of paper (65 ft 
long x 4 in wide) is supplied, along 
with full instructions. 

How to order your ZX81 
BY PHONE - Access, Barciaycard or 
Trustcard holders can call 
01-200 0200 for personal attention 
24 hours a day, every day. 
BY FREEPOST - use the no-stamp-
needed coupon below. You can pay 

n To: Sinclair Research, FREEPOST, Camber tey , Surrey, GU15 3BR. 

by cheque, postal order, Access, 
Barciaycard or Trustcard. 
EITHER WAY - please allow up to 
28 days for delivery. And there's a 
14-day money-back option. We want 
you to be satisfied beyond doubt -
and we have no doubt that you will be. 

Order 

la i r -
6 K i n g s P a r a d e , C a m b r i d g e , C a m b s . , C B 2 1 S N . 
Tel: ( 0 2 7 6 ) 6 6 1 0 4 & 2 1 2 8 2 . 

Qty I tem C o d e I t e m prfce 
£ 

Total 
£ 

Sinclair ZX81 Personal Computer kit(s). Price includes 
2X81 BASIC manual, excludes mains adaptor. 12 49 .95 
Ready-assembled SinclairZX81 Personal Computer(s). 
Price include$ZX81 BASIC manual and mains adaptor. 11 69 .95 
Mains Adaptors) (600 mA at 9 V DC nominal unregulated). 10 8.95 
16K-BYTE RAM pack 18 49 .95 
Sinclair ZX Printer. 27 49 .95 
8K BASIC ROM to fitZX80. 17 19.95 
Post and Packing. 2 .95 

• Please tick if you require a VAT receipt TOTAL £ 

•I enclose a cheque/postal order payable to Sinclair Research Ltd, for £ 

*Please charge to my Access/Barctaycard/Trustcard account no. 

•Please delete/complete as applicable. i i . I L__I ! I I J 

Name: Mr/Mrs/Miss 

Address: I L J L 

I I I I I I I I I I i I I I I I 

Please punt. 

I I I I 

I I I I I I I I I I I I I I I I I I I 

I I I I I I I 
F R E E P O S T - n o s t a m p n e e d e d . voco2 

ft 



How the ZX81 compares with other personal computers 
S Y S T E M I D E N T I F I C A T I O N Z X 8 1 Z X 8 0 A C O R N A P P L E II P E T T R S 8 0 T R S 8 0 

A T O M P L U S 2 0 0 1 L E V E L 1 L E V E L I I 

R O M 8K 4K 8K 8K 14K 4K 12K 

G U I D E P R I C E Basic unit - inc. VAT £70 £100 £175 £630 £435 £290 £375 
Unit plus 16K RAM (*12K RAM) £120 £150 £285* £630 £530 £360 £375 

C O M M A N D S LIST. LOAD. NEW. RUN, SAVE • • • • • • • 
S T A T E M E N T S PRINT, INPUT, LET. GOTO, 

GOSUB/RETURN. FOR/NEXT IF/THEN • • • • • • • 
STEP • • • • • • 
TAB • • • • • 

A R I T H M E T I C ABS.RND • • • • • • 
F U N C T I O N S INT • • • • • 

ATN, COS. EXP. LOG, SGN, SIN, SQR. TAN • • • • 
ARCSIN, ARCOS • 

S T R I N G CHRS • • • • 
F U N C T I O N S LEN • • • • • 

ASC(CODE). STRS. VAL, INKE YS • • • 
N U M B E R S FLOATING PT±10 • • • 

INTEGERS • • • • 
N U M E R I C A-Z • 
V A R I A B L E S AA-Z0 • • • 

An-Zn, n—any alphanumeric string • • 
S T R I N G AS&BS • 
V A R I A B L E S AS to ZS • • • 

AnSto ZnS n = any alphanumeric character • • • 
N U M E R I C SINGLE DIMENSIONAL • • • 
A R R A Y S MULTI DIMENSIONAL • • • • 
D I S P L A Y ROWS 24 24 16 24 2 5 16 16 

COLUMNS 32 32 32 40 4 0 6 4 64 

LOW RES GRAPHICS K 7000 pixels) • • • • • • • 
HI RES GRAPHICS (>40000 pixels) • • 

S P E C I A L USR (CALL. LINK) • • • • • • 
F E A T U R E S PEEK, POKE (OR EOUIV) • • • • • 

Sinclair software 
on cassette. 

The ultimate course 
in ZX81 BASIC 
programming. 

If you own a 
Sinclair ZX80 ... 

The unprecedented popularity of the 
ZX Series of Sinclair Personal 
Computers has generated a large 
volume of programs written by users. 

Sinclair has undertaken to 
publish the most elegant of these on 
pre-recorded cassettes. Each pro-
gram is carefully vetted for interest 
and quality, and then grouped with 
others to form single-subject 
cassettes. 

Software currently available 
includes games, junior education, 
and business/household manage-
ment systems. You'll receive a 
Sinclair ZX Software catalogue with 
yourZX81 - or see our separate 
advertisement in this magazine. 

Some people prefer to learn their 
programming from books. For them, 
the ZX81 BASIC manual is ideal. 

But many have expressed a 
preference to learn on the machine, 
through the machine. Hence the 
new cassette-based ZX81 Learning 
Lab. 

The package comprises a 160-
page manual and 8 cassettes. 20 
programs, each demonstrating a 
particular aspect of ZX81 program-
ming, are spread over 6 of the 
cassettes. The other two are blank 
practice cassettes. 

Full details with yourSinclairZX81. 

The new 8K BASIC ROM used in the 
Sinclair ZX81 is available to ZX80 
owners as a drop-in replacement 
chip. (Complete with new keyboard 
template and operating manual.) 

With the exception of animated 
graphics, all the advanced features 
of the ZX81 are now available on 
your ZX80 - including the ability to 
drive the Sinclair ZX Printer. 

iinczl 
Z X 8 I 
6 Kings Parade, Cambridge, Cambs., CB21SN. 
Tet: (0276) 66104 & 21282. 



This month we feature a video camera interface for a microcomputer, allowing a television 
set to present a picture to a computer, which can then store and display it. 

Text and graphic material are to be broadcast by the Open University as part of their radiotext 
project. Since the broadcasts will be outside normal hours the material must be recorded. The 

system we describe will allow an ordinary cassette recorder to accept the material for 
display on a TV set or for print-out. Also in our February issue, the professional approach to 

re-transmitting TV pictures to locations where ordinary broadcast transmitters can't reach. 

wireless 
February issue out now. 70p. world 

Sel f A d h e s i v e 
C a s s e t t e Labels 
^ PEEL OFF - ON SHEETS-15 Labels per sheet 

^ NO MORE WRITING ON CASSETTES 

IDEAL FOR USE IN TYPEWRITERS 

^ A BOON TO SOFTWARE COMPANIES 

^ CAN BE PRINTED OFFSET 

N E W C A S I O F P - 1 0 M I N I P R I N T E R 

Unprinted Printed 1 Colour Printed 2 Colour 

Up to 1000 £2 per 100 Minimum print order is 2000. 

1000 to 5000 £19 per 1000 
£20 
per 1000 

£25 
per 1000 

5000 to 10000 £16 per 1000 
£17 
per 1000 

£22 
per 1000 

M o o s M a 
18 Westerham Road 

Sittingbourne 
Kent ME10 1XF 

Telephone Sittingbourne (0795) 23586 

(RHP 

AN INCREDIBLE £44.95 

C o m p a t i b l e w i t h t h e F X - S 0 1 P , F X - 5 0 2 P , F X - 6 0 1 P . F X - 6 0 2 P a n d F X - 7 0 2 P 
M a n u a l a n d p r o g r a m r e s u l t * p r i n t o u t . M e m o r y a n d p r o g r a m H a l i n g . 

F P - l O e lectr ic d i s c h a i g e mini pr inter A r e m a r k a b l y c lear 5 * 7 dot m a i n * pr intout ot 2 0 
c h a r a c t e r s p e t l ine U p l o 3 0 c h a r a c t e r s s t o r e / p n n t o u t o v e r i ' i hr.es. wi th o v e r l o a d 
S y m b o l F a s t 2 l i n e s / s e c o n d print s p e e d A l u m i n i s e d p a p e r rol ls a t 0 a p p r o * 2 . 5 0 0 l ines / 
3 0 foo l long C o n n e c l s d i rec t ly to i h e c a l c u l a t o r , or v ia F A - 2 c a s s e t t e i n t e r l a c e Four A A 
b a t t e r i e s witi print a p p r o x 6 . 0 0 0 - 9 , 6 0 0 l ines. R o c h s i g e a b l e p a c k N P - 4 M . 1 3 , 0 0 0 l ines. 
( £ 6 . 9 0 1 A C a d a p t o r A D - 4 1 S O will r e c h a r g e N P - 4 M in s i tu. (C5) Pr in ler rolls £ 2 5 0 per 
p a c k o l f>ve D i m s . 4 3 5 H x 1 5 7 S W x 8 2 . 5 0 ( H i " 3V« ) w e i g h ! 3 7 2 g ( 1 3 1 0 z ) 

F X - 6 0 2 P . 5 1 2 p r o g r a m s t e p s . W i t h F R E E M l C R O L P P P <E9 9 5 ) £ 7 4 9 5 
F X - 7 0 2 P . B a s i c p o c k e t c o m p u t e r 1 6 8 0 to 6 0 p r o g r a m s t e p s . 2 6 to 2 2 6 m e m o r i e s , all 
non-volatile F R E E M l C R O L P P P . C119 95 
M l C R O L P R O C O S . P r o f e s s i o n a l P r o g r a m m i n g so lu t ions o n l a p e £ 2 4 9 5 

D I S C O U N T S O N S O F T W A R E W H E N Y O U B U V Y O U R H A R D W A R E F R O M U S . 

C a t a l o g u e of C a s t o ca lcu la to rs , k e y b o a r d s a n d w a t c h e s a n d fur ther i n f o r m a t i o n o n the 
6 0 2 P or 7 0 2 P a n d P R O C O S o n r e q u e s t { I 4 p s t a m p ) 

P r i c e i n c l u d e s V A T , P A P . O e ^ v e r y n o r m a l l y by r e t u r n S e n d c h e q u e s . P . O . or p h o n e 
your A c c e s s or B a r c l a y c a / d n u m b e r to:-

TEMPUS 

Dept PCW, 
38 Burleigh Street, 
Cambridge CB1 1DG. 
Tel: 0223 312866 . 
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April 23-25,1982 
Earls Court, London 

Friday & Saturday: 10arri - 6pm 
Sunday: 10am-5pm 

Admission £2.00 adults 
£1.00 children under 16. 

omputer 
Personal computers 

Home computing 
Small business systems 

The computer is with us and soon to be as familiar in the home as your 
television, video or hi-fi. But much more versatile! 

A home computer can be the family's resident teacher, accountant, home 
economics expert, memory bank and endless source of amusement! It can do 
anything you programme it to do - from teaching mathematics to the children or 
computing the most economic use of household fuels for yourself, as well as 
providing hours of fun on a rainy afternoon. Most important of all. the home 
computer will teach you and your 
family about computers - and this 
is the technology that your children 
are growing up with. 

In the office, the personal 
computer is rapidly replacing the 
obsolete mound of box files, 
adding machines and notebooks 
on thousands of desk tops. 
Microchip streamlining means 
increased efficiency in hundreds 
of different fields. 

V ' iV ' 
V "v •> 't v 

V 

_ J(( 

fomputer 
H d l l ; 

adult 

Jmw M51 jjrrtmi 

• Cut this coupon and 
exchange for half-price 
ticket at the door. 

H A L F P R I C E 
V O U C H E R 
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Bringing computers 
to everyday life 

At The Computer Fair you can see and compare an enormous 
range of personal and home computers. Find out what they can do 
and which one would suit you best. Talk to the experts and discover 

for yourself how much - or how little - you need to spend. Choose 
from an amazing abundance of software programs and packages, 

cassette units, VDU terminals and scores of computer games. 

Swap your views and know-how with hundreds of other home 
computer enthusiasts - and find out a whole lot more from 

computer professionals. 

Plus-The Micro Mouse 
Contest. 

Come and watch the 
incredible ingenuity of 

computer controlled 
m ice" and how they find 
their way (or not!) to the 

centre of amaze. The 
knockout heats and the 
Euromicro British Final 

can all be seen at The 
Computer Fair! 

Bring the whole family-
don'tmiss this 

opportunity of bringing 
computers into your 

everyday life. 

for readers of child 

fomputer 
Fair— 
• rutthic 

AMV ftMpBflty 
totWtt systems 

Cut this coupon and 
exchange for half-price 
ticket at the door. 
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MICRO.COM PUTERS 

Shops 
N a t i o n w i d e 
Birmingham 

19/21 Corporal ion Street. Birmingham, B2 4LP 

Tel: 021 632 6303. 

Manager Peler Stallard. 300 yards from Bullring Centre 

Bristol 
16/20 Penn Street, Bristol, 8S1 3AN. Tel. 0272 20421 

Between Holiday Inn and C & A. 

Chester 
The Forum, Northgale Street, Chester, CHI 2BZ 

Tel: 0244 317667, 

Manager Jeiemy Ashcroft. Next to the Town Hall. 

Edinburgh 
4 St. James Centre, Edinburgh, EH1 3SR. Tel: 031-556 6217. 

Manager: Colin Draper. 

East end of Prices Street, St. James Centre 

Preston 
1/4 Guildhall Arcade, Preston, PR1 1 HR 

Tel: 0772 59264 

Manager Jim Comisky. Directly under Guild Hall. 

Manchester 
12/14 St Mary's Gote, Market Street, Manchester, Ml 1 PX 

Tel 061 832 6087. 

Manager: Lesly Jacobs Corner of Deansgote. Manager: Lesty Jc 

Glasg o w 
22/24 West Nile Street, Glasgow, G7 2PF Tel: 041 -226 3349 

Manager: David Livingstone. 

Berween Buchannan Slreet ond Central Station 

Sheffield 
58 Leopold Street, Sheffield, SI 2GZ. Tel: 0742 75097) 

Manager Justin Rowles. Top of the Moor, opposite Town Hall 

Liverpool A p p l e II A t a r i 8 0 0 
33 Dole Street, Liverpool, 12 2HF. Tel: 051-236 2828 

Manager Mark Butler 

8etween the Town Hall and Magistrates Courts. 

London 
42 Tottenham Court Road, London, W1 9RD. 

Tel: 01-636 0845. Manager Vass Demo$thenis. 

Official Orders ^ Q a r e welcome -with normal 30 days 

credit extended to bono-fide commercial and government 
organisations. 

Laskys. the reta i l d iv is ion o f 
^ ^ tKp L a d b r o k e G r o u p o f C o m p o n i e s mmotrnmm 

AT A ^ J M M M ^ M M / M M / 

Thewoftcls bes' selling micro offers unmatched 
flexibility A t our speeml prices 
Apple II + 48K 
Nett 675 .00 Va' 1 0 1 2 5 Toiol 776.25 
D>sk Drive Plus Coniro Iter [3 3) 

Ne i r 3 7 5 0 0 V 0 t S 6 25 Toiol 431.25 
Disk Dnve 

N * t 2 9 5 0 0 Vot 44 25 Toiol: 339.25 

Deservedly popular rhe MZ 80K comes wilh 48K 
of RAM. tv i l l in screen and eosiette. - superb value 
M l 80K Computer 4SK 

Neil. 3 4 7 0 0 Vol 52 00 Total 399.00 

A t a r i 4 0 0 
Ideal for the home wilh excellent gomes ond 
educolion package-, This computer features co'our 
ond sound and is built tough la lost 
400 16K Computer 

Nett 300.00 Vat 45.00 Total 3 4 5 0 0 
410 Tope Recorder 

Nett 43 48 Vaf: 6 52 Totol 50 00 

TVie big brother of the 40C shores all the star 
feotures and hos much mo'e os we 
800 16K Computer 

Nett: 5 6 0 8 ? Vai 8 4 ' 3 To'ol 6 4 5 0 0 
8 1 0 Dak Drrve 

Nett. 300 OC Va' 4 5 CO Total 3 4 5 0 0 
822 Thermo' Pnnter 

N C M 2 3 0 4 3 Vet 3 4 57 Total 2 6 5 00 

H e w l e t t P a c k a r d 
H P 8 5 
Scientific and reehn col o"Otestionals favour i h e 
H P 85 rhey ore b e f - g .oined b y increasing numbe'S 
of business arofess-enols. 
H P 35 Conpuier 

Nerr 2 U 6 95 VAI 3 2 2 0 4 Total: 2 4 6 8 9 9 
1 6 K M e m o r y M o d u l e 

NBM 19d 88 VOT 29.23 Totol 224 ) 1 
R O M D r a w e r 

Netf 29 73 Vor 4 46 Tolol: 34 19 
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THE SOUND OF VIC BY 
NICK HAMPSHIRE 

THE VIC'S capabilities for sound effects and 

rnusic-generationare controlled by five registers 

in the 6561. Four of the registers are 

associated with sound generation, the fifth 

controls the volume of the sound output. Each 

of the four sound-generation registers has an 

associated oscillator and the register contents 

determines the frequency of the oscillator out-

put. The frequency is determined by varying 

the pulse width; the output from all four oscil-

lators is a symmetrical square wave. 

These outputs are combined to give the 

audio input to the TV display, where the 

sound is generated via the TV speaker. One of 

the four audio oscillators acts as a variable-

frequency noise source and the other three 

generate a simple tone. The five control 

registers used are: 

• A u d i o osci l la tor 1 — control register 11, 
location 36874. Bits 0 to 6 control the fre-
quency, bit 7 turns the oscillator on or off. The 
value 128 put in this register will produce the 
lowest frequency sound of any of the three 
audio oscillators. 

• A u d i o osci l la tor 2 — control register 12, 
location 36875. Bits 0 to 6 control the fre-
quency, bit 7 turns the oscillator on or off. The 
base frequency for this oscillator is between 
that for audio oscillators 2 and 3. 

• A u d i o osc i l la tor 3 — control register 13, 
location 36876. Bits 0 to 6 control the fre-
quency, bit 7 turns the oscillator on or off. This 
has the highest base frequency of the three 
oscillators. 

• Noise generator — control register 14, 
location 36877. Bits 0 to 6 control the base 
frequency of the noise generator, bit 7 turns it 
on or off. This is a pseudo white-noise gener-
ator, giving a random sequence of pulses with 
a frequency determined by the contents of the 
control register. 

• V o l u m e c o n t r o l — control register 15, 
location 36878. The volume of the composite 
audio signal produced when one or more of 
the four audio oscillators is turned on is con-
trolled by bits 0 to 3. 

Program 1 — Breaking waves. Program 2 - Galloping horse. 

13 P 0 K E 3 6 8 7 7 j 1 8 0 5 FGRX=15TQ0STEP-1 
2 0 F Q R L = 1 T G 1 0 6 F0RZ=1T04 
3 0 D = I N T C RND(1)#5 > * 5 0 + 5 0 t R=60 
40 FQF:M=3T015 id P 0 K E 3 6 8 7 S , X 
5 0 P0KE36878•H 2 0 P O K E 3 6 8 7 6 , 2 3 0 
60 F0RN=lT0Ii 3 0 P O K E 3 6 8 7 6 , 0 
70 N E X T N 4ft FORQ=1TOft :NEXTQ 
8 0 N E X T M 50 F O K E 3 6 S 7 6 , 2 3 0 
9 0 F 0 R M = 1 5 T 0 3 S T E P - 1 60 PGKE36876.. 0 
100 POKE36378.- M 7 0 F0RQ=1TGR NEXTQ 
110 PORN-IT01' 110 P 0 K E 3 6 3 7 8 - I N T < X / 2 ) 
120 NEXTN 120 P 0 K E 3 6 8 7 6 , 2 3 0 
130 NEXTM 130 POKE36S76..0 
140 NEXTL 140 F0RQ=1 T O R : N E X T Q 
150 P O K E 3 6 8 7 8 j 0 150 P G K E 3 6 S 7 6 , 2 3 0 
160 P O K E 3 6 8 7 7 , 0 160 P 0 K E 3 6 S 7 6 , 0 
2 0 0 G O T O 1 0 170 F0RG=1TG4*H NEXTQ 

186 NEXTZ 

Program 3 — Ringing telephone. 190 NEXTX 

10 P 0 K E 3 6 8 7 8 , 1 5 Program 4 — 
2 0 F 0 R L = 1 T G 5 
30 F O R H = 1 T G 5 0 

Grandfather dock. 

4 0 P O K E 3 6 8 7 6 , 2 3 0 5 R=700 
50 F G R N = 1 T 0 5 10 POKE 36873.-15 
6 0 NEXTN 2 0 P0KE36876* 2 3 0 
7 0 P O K E 3 6 8 7 6 . 0 30 P0KE36876* 0 
8 0 M E X T M 4 0 FGRQ=1 T O R ; N E X T Q 
9 0 F O R M = 1 T O 3 0 0 0 50 POKE36876 > 236 

100 NEXTM 6 0 POKE36&76..0 
110 NEXTL 70 F 0 R Q = 1 T O R : N E X T Q 
120 P O K E 3 6 3 7 8 , 0 30 G G T O 2 0 

Each of che audio oscillators is capable of 

generating 128 frequencies and each oscillator 

is different, thus oscillator 1 can be described 

as a "base" sound generator, oscillator 2 as a 

"tenor" and 3 as a "soprano". The combined 

audio output has one of 16 volume levels. 

The four sound generators can be used to 

creatc a wide range of sound effects for use in 

games programs; they can also be used to play 

music. Writing routines to creatc sound effects 

is simply a matter of experimentation. Try to 

analyse the required sound and then re-create 

Table 1. Poke locations of musical notes. 
ical Note Poke Musical Note Poke Musical Note Poke 
C 128 C# 195 D 227 
C* 134 D 198 D* 228 
D 141 D* 201 E 230 
D# 147 E 204 F 231 
e 153 F 207 F# 232 
F 159 F* 210 G 234 
F# 164 G 213 G* 235 
G 170 G* 215 A 236 
G# 174 A 217 A* 237 
A 179 A» 219 B 238 
A # 183 B 221 C 239 
B 187 C 223 c# 240 
C 191 C* 225 

Program 5. 
5 R E M H & 0 U N D L I K E T H E S I N G I M G 
O R E M » 0 F F L R P I 
7 R E M 

I 0 F 0 K E 3 6 8 7 6 - 1 5 
2 6 FOFTL E 1 T O I ' 0 
3 0 F C R M = 2 5 4 T O 2 4 0 - « - I N T ' R N D < 1 > T L C O S T E P - L 
4 0 P O K E 3 6 8 7 6 . M 
5 0 N E X T H 
€ 0 P 0 K E 3 6 S 7 6 . 0 
RE FOR R!-0T0IHT(PNIIA^I0E>+I£CI 

N E X T M 
NEXTL 

1 0 0 G O T O 1 0 

Program 6 
1 F'EM • P L A V - I FI R E P E A T I N G O C T A V E S C A L E 
2 R E M • " F - E SOUND O F £ A ' . H H U T E P E C A V S AMD 
3 FEFL * T H U I S O W I P S MORE L I K E FT F' I FIMC1 T H H H 
4 R E M * A H E L E C T R I C QROFTH 
5 R E A D M J F A = 1 0 0 T H E N L 5 0 

1 0 P O K E 3 6 8 7 4 , A 
2 6 P O K E 3 * 8 7 5 . A 
3 0 R O R Q - 1 S T O U T E R - 1 
4 0 P C < K E 3 6 & 7 8 , 0 

F O P X = 1 T O 5 0 I J E X T X 
6 0 N E X T Q 

1 0 0 G 0 T 0 5 
R E S T O R E G O T O S 

2 0 0 D A T A 2 2 3 . 2 2 ? . 2 3 0 . £ 3 1 , 2 3 4 , 2 3 6 , 2 3 8 , 2 3 9 
2 1 0 D A T A 2 3 3 , 2 3 8 . 2 3 6 , 2 3 4 . 2 3 1 , 2 3 0 . 2 2 7 , 2 2 3 , 1 0 9 

it using a combination of the four audio oscil-

lators and the volume control. This is demon-

strated in some of the programs 1 to 5; 

Using the audio generators on the 6561 to 

play music requires some thought, otherwise 

the result will sound very abrasive and not 

at all satisfactory. The first problem is that the 

square-wave output from the audio oscillators 

produces a rather unpleasant set of harmonics 

which gives the note a rough quality. 

Only external electronics can change ihe 

shape of the wave-form, but by using two 

audio oscillators to produce the same note of 

frequencies an octave or two apart a more 

pleasing sound is produced. 

The second problem is to generate the 

correct attack and decay for the instrument; 

this is done by changing ihe amplitude of the 

output during the generation of each note. 

These two ideas are illustrated in program 6 

which plays scales and the sound resembles a 

piano, 

The sound locations must be Poked with 

numbers between 128 and 255. The frequency 

rises as the number, with the exception of 255 

which is a low frequency. Each tone location 

produces one voice. A zero in any byte will 

lurn off that voice. The decimal codes given in 

table 1 produce an approximation of ihree 

octaves of the even-tempered musical scale. 

The scale is relative, not absolute concert 

pitch. This table lists the musical note and its 

respective Poke location. 

To play a musical score requires a note 

table. This table contains each note in the 

score in the form of the value to be placed into 

the audio oscillator register and the duration of 

that note. 
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Producing realistic graphics on the ZX-81 poses few programming 
problems. Yet if you then have to make those graphics move, you 
soon find yourself trapped in loops of undreamt-of complexity. 
John Watson's techniques for animation use machine-code 
subroutines, are easy to handle and produce far more polished 
results than their Basic counterparts. 
THK ZX-SI, like many other microcomputers, 

can print a wide range of graphics symbols as 

well as the conventional characters, Yet if you 

want to draw graphics quickly or 10 move 

complicated illustrations around the screen, 

you will find the task hampered by the 

slowness of Basic-

Anvone who has constructed a picture on 

the 2X-81 using more than a few characters 

will have noticed the way that Basic builds the 

picture from the top downwards. If the screen 

is cleared, the picture also disappears from the 

top downwards. 

The overall effect is rather like an invisible 

hand rapidly piling up and then demolishing 

building bricks. Space Invaders seem to build 

and re-build themselves in different positions 

on the screen rather than move about as they 

do in the arcade games. 

It is for this reason that most games 

involving animated graphics are written in 

machine code. Anyone who has written 

extensive machine-code programs will know 

what a marathon chore it can be — even using 

an assembler. As an alternative co writing the 

whole program in machine code, I decided to 

write a short, general-purpose machine-code 

routine for producing drawings on the screen. 

Using the subroutine, anyone can write a 

Basic program with animated graphics-

Figure 4. The Basic program begins at tine 20. The odd appearance of tine 10 is caused by the 
ROM interpreting the machine code subroutine as best it can. 

10 REM COPV ? fflRHD GOSUB ?«RNB 
EJtRND; FhST GOSUB ? I R N D . C A T ?U 
LRND RETURN C V . V , • ? I " » C 0 S 

< ? FAST, A ?m FAST AT LF'RINT 
< / THEN - m 3 m m W T n w " s m w r m ^ rrrfl-a i 

2 0 P R I N T AT 2 1 , 6 ; M 

30 POKE 16515,3 
40 POKE 16516,0 
58 RAND IJSR 16519 
60 FOR T=i TO 35 
70 FOR B=1 TO 12 
80 NEXT D 
90 POKE 16514,0 
100 LET E=34 
105 IF TCI8 THEN LET E=1 
110 IF T>26 THEN LET E=33 
120 LET A=<F'EEK 16515+256#PEEK 

16516>+E 
130 LET B=INT (A/256) 
140 LET C=A-INT <A/256>*256 
150 RAND USR 16519 
160 POKE 16514,255 
170 POKE 16516,B 
180 POKE 16515,C 
190 RAND USR 16519 
200 NEXT T 
300 FOR H=1 TO 200 
310 NEXT B 
320 POKE 16514,0 
330 RAND USR 16519 
340 GOTO 20 

GRAPHICS 

SMOOTH 
The ZX-81 fitted with the 16K RAM pack 

produces a screen which is effectively 

memory-mapped. Mark a sheet of squared 

paper with 33 squares wide by 24 squares 

deep. This corresponds to the printing 

positions on the screen. Each line on the 

screen has 32 characters, plus an invisible 

end-of-line character at the right-hand end of 

each line. Screen location number 1 is in the 

top left-hand corner, and the bottom right-

hand location is 792. 

The only slightly unusual feature of the 

Sinclair memory-mapped screen is that it 

moves around in memory. However, that is 

not too much of a problem since you can locate 

the beginning of the display file by looking in 

memory locations 16396/7. This location 

actually gives the address of the byte 

immediately before the first screen position. 

The first screen position can therefore be 

found with: 

(PEEK 16396 + 256*PEEK 16397)+ 1 

and the last screen position with: 

(PEEK 16396 - 256* PEEK 163971 + 791 

One word of warning: if you Poke the end-

of-line character, you will crash the program; 

if you want to avoid doing this, have the Basic 

check the screen location to make sure it is not 

evenly divisible by 33. Also ensure that it is 

not 0 — Poking the character before the first 

position in the screen will also cause a crash. 

The only way to print graphics characters 

rapidly is with machine code. Rather than go 

through the immense task of writing a 

machine-code program for every graphics 

game, a subroutine can be used. This 

machine-code subroutine consists of only 56 

bytes, and the subroutine and its data lines are 

housed in a 10-Rcm statement, 

Figure 1 shows how the subroutine in Z-80 

mnemonics is tucked into Rem statements 

ready for treatment by the Bug-Byte ZXAS 

assembler. Alternatively, figure 2 gives a 

hexadecimal dump of the program. Note that 

the program itself finishes at 40B9 — 

everything from 40BA onwards is data. 

The program begins with five control bytes 

—4082 hexadecimal equals 16,514 in decimal. 

If location 16514 contains a number other 

than zero, the program will draw a picture 

from the daia. If 16514 contains zero, the 

program erases the drawing using the same 

data. 

Locations 16515 and 16516 are Poked with 

a number in the range 1 to 79 which is the 

screen position for the start of the drawing. 

Locations 16517 and 16518 contain the 

address of the start of the data for the drawing. 

These features enable you to put in several 

groups of data, and draw or erase at any 

position on the screen. Even complex 
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ANIMATDN FOR GAMES 
drawings appear and disappear from the 

screen instantly. 

To generate, say, a Space Invader, Poke the 

data location, the position on the screen, and 

the draw/erase control byte. Then call the 

subroutine with USR. For the demonstration 

program, it looks like this: 

„ „ „ _ ( Selects "draw", as 
100 POKE 16514,255 J opposed t0 ..erase„ 

- / Start drawing at the 
n < third position on the 
' ' top line 

„ „ _ ( Data starts at 40BA 
130 POKE 16517,186 J 

110 POKE 16515 
120 POKE 16516 

140 POKE 16518,64 
64 decimal = 
40 hexadecimal 

150 RAND USR 16519 ^86 decimal-
I 8A hexadecimal 

Using this, the picture appears: to erase it 

again, you need only change one location: 

200 POKE 16514,0 Select "erase" 

210 RAND USR 16519 All other parameters 

are the same, so call 

the subroutine 

You will see that it vanishes again. To 

redraw it one step to the right: 

300 POKE 16514,255 Select "draw" 

310 POKE 16515,04 Start drawing at the 

fourth position on the 

top line 

320 RAND USR 16519 

The data for the machine-code program 

starts at 40BA hexadecimal which is 16,570 

decimal. The data determines how the 

1 REM HEX DUMP OF THE QUICK 
DRAW PROGRAM. THE DATA STARTS 
AT 40BA. 

4 0 8 2 FF 
403R 4 0 
4 0 9 2 85 
409A = 46 
4 0 A 2 • 0 6 
4 0 A A : 9 5 
40B2 6F 
4 0 B A : I S 
4 0 C 2 - 0 1 
4 0 C A • 0 1 
4 0 D 2 - 0 1 
40Df i - I E 
4 0 E 2 : 0 2 

0E 0 0 
2A 0C 
4 0 1A 
FE 0 0 
18 01 
CS 13 
69 £ 5 
3 3 I F 
30 01 
80 01 
80 01 
05 02 
02 01 

BA 40 El i 
4 0 19 ES 
13 C I 67 
28 02 18 
1A 02 PC 
67 E5 1A 
C I E l 13 
83 01 8 0 
83 I B 8 0 
0Fi 0 1 8 0 
38 01 80 
8 5 I E 0 7 
84 

5B 8 3 
ED SB 
3A 8 2 
04 3E 
2E 01 
26 00 
18 DE 
01 
61 

8 0 
0A 

I B 3 0 
0 1 3 0 
01 01 

Figure 2. Hex dump and data, to be entered 
using the loader program in figure 3. 

drawing is formed — for an explanation we 

need to return to the 33-by-24 grid. Start by 

drawing the picture you want. You can use 

any printable characters or graphics symbols. 

Count the number of characters to be printed. 

This, in hexadecimal, is the first byte of the 

data. The maximum number of characters in a 

drawing is 128, or 80 hexadecimal — enough 

for the most ambitious lunar lander. 

Start with the top line of the drawing and 

take the rightmost character. This is the 

starting position for the drawing, and is the 

poini referred to in the control location in the 

100 REM < 
101 REM LIi DE. C16515);LB HL. < 16396);fiBB HL.DE;PUSH HL 
102 REM LD DE.(16517)J LD ft.(BE);INC DE;P0P EC 
103 REM LD H.ft; :L1LD ft. (. 16514);CP 0;JR Z.L2;JR L3; :L2LD 
fl.0;JRL4 
104 REM •L3LD ft. <BE>;•L4LB <BC>.ft;LB H.H;LD L.1;SUB L 
105 REM RET Z;INC BE;LD H.ft;PUSH HL;LB ft.CUE)J LB H.0;LD 
L. ft;ABB HL.BC;PUSH HL;PQP EC;POP HL; INC BE; JR LI 
106 REM > 

Figure I. The machine code subroutine, listed as assembly language mnemonics. 

main subroutine at 16515 and 16516. The 

second byte of data is the hexadecimal code for 

that character — the codes are listed on pages 

181-187 of the Sinclair ZX-81 manual. 

The third byte of data is the displacement 

for the second character to be printed. All the 

displacements are positive. Thus a displace-

ment of one means that the next character to 

be printed will be the one immediately to the 

right of the first. A displacement of two means 

that the next print position is two places to the 

right. Since the displacements are mapped 33 

characters to the line, a displacement of 33 — 

21 hexadecimal — would mean that the next 

print position is immediately under the first 

one. To put a horizontal black bar on the 

screen, consisting of four inverse spaces, the 

data line used would be: 

04,80,01,80.01.80,01,80 

The first byte records that there are four 

characters. The second byte is the code for 

inverse space, 80 hexadecimal, which is what 

is to be printed at the first position; next is the 

displacement to the right, one place; then the 

next character, also 80 hexadecimal, and so on. 

A vertical bar consisting of just three inverse 

spaces would be: 

03,80,21,80.21.80 

Practise writing the data for a few single 

illustrations before progressing to anything 

too complicated. 

The machine-code subroutine and the daia 

arc contained in a Rem statement which is the 

first line in the program. The first step is to 

enter a dummy Rem statement: 

10 REM XXXXXXX 

with the number of Xs, or any other character 

you like, equal to the number of bytes in the 

program — 56 — plus data. For the 

demonstration program, that is 100 bytes. 

The program in figure 3 is used to load the 

hexadecimal code into the Rem statement. 

Copy the codes shown in the hexadecimal 

dump — figure 2. When all the code is 

entered, type "S " to stop the loading and then 

List to see what has happened to the program. 

If all has gone well, the Rem statement will 

now look very peculiar indeed. Mow that the 

codc is entered, you can delete the hexa-

decimal loader program — all the lines in the 

listing except line 10 — or you can leave it 

where it is for future use. 

The Basic program shown in figure 4 

provides a demonstration of the use of the 

subroutine. When you run this program it will 

produce a picture. In it, the alien appears in 

the top-left corner of the screen, cruises 

horizontally to the right for a while, descends 

at an angle, and finally lands vertically in the 

bottom right-hand corner. 

The graphic images pop into place almost 

instantly. The program makes the images 

move by the usual technique of erasing an 

image and then replacing it slightly further 

along the screen; erasing that one, and 

596 LET M=16514 
505 REM TO LQfiB M/C "BRAN" 
PROGRAM BFlTFi ONLY, SUBSTITUTE 
• 500 LET M=16570 
510 SCROLL 
520 PRINT M , 
524 INPUT H$ 
525 PRINT H* 
536 IF H*="S" THEN STOP 
550 POKE M , a e * K C O B E H$<1>-
28>+<COBE H$<2>-28>> 
560 LET M=M+1 
570 GOTO 510 

Figure 3. Hex loader program. 

replacing it with another, and so on. There is 

stilt a slight flicker of the image, caused by the 

delay between erasing one picture and 

drawing the next. 

This delay occurs while Basic is changing 

the control values. The flicker can be 

minimised by doing as little as possible in 

Basic between "erase" and "redraw". This 

program shows the capabilities of the 

subroutine, but to produce graphics which 

move perfectly smoothly, one of two 

alternative techniques can be used. 

The simplest technique is to surround the 

image of the moving object with a halo of 

spaces. There is no reason, of course, why the 

(continued on page 551 
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THREE PET TITLES 
from 

Nick Hampshire 
L I B R A R Y O F P E T 
S U B R O U T I N E S 

A book which will save the software 
designer considerable time by providing 
55 proven subroutines to integrate with 
his own programmes 

Each subroutine is preceded by a page 
of general information describing its 
purpose and implementation and 
possible problems that may arise. Basic, 
machine language and a combination of 
both, are used throughout this 
publication. 

We like this book very much and 
thoroughly recommend it," 

Printout 

" . . . well prepared, fun to use, 
and will help in better 
program development' 

Compute 

THE PET 
REVEALED 

N I C K H A M P S H I R E 

T H E P E T R E V E A L E D 
A reference book which deta^ <. "ig 

you need to know about the \v . r- • : r • e 

PET. Containing information rv.piui' 
writing more elaborate programrr>.j- a: t 

in turn create more interesting fur.ct: • -
.. Should be congratulated 

Supplies some much needed. ••.;-•• •'; 
and correct documentor 

C p m p u i e 
". .'PET Revealec vc. • : . . 

awful lot of time 1 ra:<>:' > book 
as good value : r money ' 

pr:ntoul 

AH 3 publications are 
U'idefj.' used by 

Commodore Business 
Machines. 

P E T 
G R A P H I C S 
i:-. - book has two 

objectives One. to 
provide lhe reader 

,<. .th an introduction to 
the programming tech-

/ mques used to generate 
graphic displays. 

Two. providing the 
programmer with a 

complete package of 
machine code routines 
giving a wide range of 

normally unavailable graphic 
functions. The book contains 

many comprehensively 
analysed routines and photo-
graphs to illustrate the effects 

created. 

an invaluable guide to 
graphics on the PET" 

Micro Forecast 

Please send me: 

copy/ies of Library of PET Subroutines 

@ £10 .00 each 

copy/ies of The PET Revealed 
@ £10 00 each 

copy/ies of PET Graphics @ £12.00 each 

1 enclose a cheque for £ payable to 
Computabits Ltd.PO Box 13. Yeovil. Somerset 

Name 

Address 

Postcode 
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fcontinued from page 53) 
subroutine should not be used to print spaces 

as well as characters. Provided you then move 

the drawing only one step at a time in any 

direction, it will automatically erase all traces 

of its previous incarnation as it goes. Data to 

produce this kind of animation is given in 

figure 5. It is 84 bytes long, which is the main 

problem with this technique. The dummy 

Rem statement will need to be 140 bytes long. 

Use the same Basic demonstration program 

but make the following changes: 

30 POKE 16515,1 

90 POKE 16514,255 

105 IF T<17 THEM LET E = 1 

and delete line 190. 

The second technique is to use different data 

blocks to erase and redraw only the changed 

parts of a moving drawing. The simplest 

example is a moving rectangle. If it moves 

vertically, you need only erase the trailing 

edge and redraw a new front edge. The sides 

and the middle can be left alone, and the 

overall effect is a much smoother movement 

than you would achieve by erasing and 

redrawing the whole object. Multiple data 

blocks can also be used to create the various 

stages of an explosion, for example. 

You must be methodical in producing the 

data for the drawing, but this is a small price 

to pay for the improvement in the program. 

Finally, watch out for accidental Poking of the 

forbidden end-of-line characters in the display 

file. If you want to see the effect of doing this, 

change line 110 of the Basic program to read: 

110 IF T> 30 THEN LET E = 33 _ 

and watch the program crash. 

1 REM HEX DUMP OF R E V I S E D 
DATA FOR S E L F - E R f l S I H G M O V I N G 
D R A W I N G . THE DATA S T A R T S AT 
4 8 B A AND O C C U P I E S 8 4 B V T E S . 

4 SB A •' i * - * ! *** H 0 0 0 1 0 0 mm h » 0 1 0 0 0 1 0 0 
4 Q C 2 : 0 1 0 0 0 1 0 0 1C 8 0 0 1 8 0 
4 0 C A : 0 1 0 0 0 1 8 3 0 1 0 0 0 1 0 0 
4 8 D 2 : 1C 0 0 0 1 O w 0 1 8 0 0 1 8 0 
4 6 D A •• 0 1 8 0 0 1 8 3 1C 0 0 0 1 8 0 
4 0 E 2 •' 0 1 

H t 

0 H 0 1 8 0 0 1 0 A 0 1 8 0 
4 0 E A 1 C 0 0 0 1 8 0 0 1 Kfcl 0 1 8 0 
4 o F i ! : 0 1 8 6 0 1 8 0 1C 

mm t10 0 1 0 0 
4 0 F A •' 0 1 0 5 0 1 0 0 0 1 RFi *** «*• 0 1 0 0 
4 1 0 2 : 1C 0 0 0 1 0 7 0 1 8 1 0 1 0 0 
4 1 0 A : 0 1 0 2 0 1 8 4 

Figure 5. Revised data for improving the smoothness of animation. 

ZX81 H E W S O N C O N S U L T A N T S ZX81 
H I N T S E» T I P S l o r t h e Z X 8 1 £4 .25 
' G o o d value a n d qui te f *sc inat ing a very inexpensive w a y of acquir ing months of 
p r o g r a m m i n g expedar .ee" 

Your Computer N o v . 1981 
8 0 pages explaining h o w to squeeze a comput ing quar t o u t of a Sinclair pint pot 
Sav ing S p a c e - vital reading for all Z X 8 1 users 
Understanding the Display File - us ing the display lilc as memory , clearing a part of 
the display, using tockens in P R I N T statements . Covner t ing Z X 8 0 programs 
explaining sirr.ply b u l comprehensively h o w to convert the hundreds of published Z X 8 0 
programs. Chaining programs — revealing techniques for passing da ta b e t w e e n 
programs, caning subrout ines f rom oassel te and establishing data files. M a c h i n e C o d e 
Programs - all you w a n t to k n o w about Z 8 0 m a c h i n e language Explaining h o w to 
write, load, edit anc save mach-ne c o d e and h o w to d e b u g your routines. Rout ines and 
programs are scattered liberally i h i o u g h o u t the text a n d the final chapter consists Ol 12 
useful, interesting a n o entertaining programs such as L INE R E N U M B E R , B O U N C E R , 
S H O O T , S T A T I S T I C S , etc 

16K R A M £37 5 0 
A top quautv add o n 16K m e m o r y , simply plugs in to the back of your Sinclair 
computer . Neat ly encased in a black plastic shell to m a t c h your Sinclair Z X 8 l Can be 
used m a black plastic shell to m a t c h your Sinclair 2 X 8 1 . Can be used in conjunct ion 
w i t h the Sinclair printer A M A Z I N G V A L U E 

48K R A M f 148 35 
A t e y o u finOmg that 16K of B A M is not e n o u g h ' D o you w i s h to wr i te or use programs 
w i t h "arge a r r a y s ' Yes? T h e n t h e is w h a t you have b e e n looking for - R A M for 
your Sinclair m a d e by M E M O T E C H Lid u p to l&K of Basic p r o g r a m area, ihe rest is 
used for the disp'ay file a n d variables I including those large A R R A Y S ' , B u i l i m p o w e r 
supply 

Z 8 0 O P C O D E S £ 1 4 5 
A must for the beginner a n d the exper ienced programmer alike This handy ready 
reckoner lists all ihe 600 plus Z80 m a c h i n e code instructions in decimal and hexadec imal 
w i t h tber m n e m p m c s Each O p C o d e IS succinel iy explained a n d cross referenced. 
Suppl ied in a protect ive transparent wallet for cosy reference a n d durabil ity. 

M I N I I N T R U D E R S fo r t h e I K m a c h i n e f 3 . 9 6 
A n incredibly last m o v i n g g a m e , d o d g e lef l and right to avo id falling m-ssiles f i re Salvo 
after Sa lvo at i h e atlackir>g alien squadron, m o n : aliens |om the squadron an the t ime. 
C o u n t h o w m a n y lazet bases you lose before you have cut t h e m d o w n 

16K SOFTWARE 
S P A C E I N T R U D E R S £4 .95 
Not to be missed All act ion display 4 0 
alien ships in e a c h squadron. Automat ic 
opt ion Ihe m a c h i n e plays itself. 
S q u a d r o n after squadron of aliens at tack 
your posit ion. Three laser guns. Full 
score display. W r i t t e n in mach ine code 
'O! super fast fun 

1 

/ ^ ' 

v J 
n/ . 

P R O G R A M M E R S T O O L K I T £6 .50 
Are you wr i t ing your o w n p ' o g r a m s for your Z X 8 I ? T h e n use our T O O L K I T to do ihe 
conkey work C o p y in to R A M before you s t a n work a n d then vOu wi l l have it at your 
f ngertips. Comprehens ive LIME R E N U M B E R including G O S U B S and G O T O S . L O A D . 
EDIT a n d R U N machine code programs. I N S P E C T the Z X 8 1 system routines; C O P Y 
t hem into R A M a n d P A T C H and, o i E X T E N D them. F I N D a given piece of B A S I C co<ft: 
a n d replace al! occurrences o l it: m o v e blocks of Basic lirves wi th E O ' T 

L A N G U A G E D I C T I O N A R Y £3 75 
Moiv you Can construct your o w n English French, English Any th ing dictionary w i t h Our 
L A N G U A G E D I C T I O N A R Y . U P D A T E the entries, S E A R C H for a word . C R E A T E a new 
dict ionary a n d save it o n tape 

1K SOFTWARE 
P L A N E T L A N D E R £3 .75 
Four programs' 
I I Plant lander; steer your craft 10 a soft landing or die in the a t t e m p t . 

(21 S p a c e docking, dock your craft w i th ihe space station, be careful not to crash, your 
inertia could carry you past, you must |udge your fuel coriect ly. 
<3l S t o p w a t c h w a t c h ; measures elapsed t ime 
<41 Clock: w a t c h t ime pass o n your Sinclair 

S T A T I S T I C S £3 75 
Three programs 
i l l II) Statist ics: prints the current m e a n and standard deviat ion after e a c h value >5 
entered. Il l i Regression: prints the current m e a n a n d standard deviat ion o l the y values, 
the x values and the intercept and slope of the regression line [II I) Trend, prints the 
current m e a n a n d standard deviat ion of the y values, the x values a n d the intercepl and 
slope of the t iend line. 
(21 Chi square test calculates the value of the chi square statistic for c o m p a r i n g 
observed and expec ted values. 
(31 G r a p h plot; plots a graph ol da ta entered b o m the keyboard 

Cheque with order or quote access number to: 

H E W S O N C O N S U L T A N T S , Dep t . YC , 7 G r a h a m e C lose , B l ewbu ry , O x o n OX11 9EQ . Tel: (0235) 850075 

. 
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PROJECT 
ELECTRONIC SCANNING 
This month, the role of the 
micro in electronic scanning 
falls under John Dawson's 
blistering gaze. 
MOST ROBOTS IN science fiction stories can 

see. There is good sense behind the fiction — 

the ability to acquire information simply by 

looking at a subject is an invaluable sense. 

Human beings see using a parallel bus in 

which hundreds of thousands of neurons carry 

information simultaneously from the retina, 

the back surface of the eye, down the optic 

nerve to a certain part of the brain. There the 

incoming information is processed to produce 

stereoscopic colour images which can be used 

as a basis for making decisions. 

Many electro-mechanical and electronic 

systems have been devised for transmitting a 

picture from one place to another using a 

single channel for the information flow. In the 

1930s, we very nearly had an electro-

mechanical television system in the U.K. and 

photographs have been sent by transmitting an 

electrical signal from one place to another by 

press agencies and the police for many years. 

The Germans developed the Hcllschreiber for 

transmitting a facsimile document by radio. 

Satellite pictures, both of weather conditions 

on the Earth and from the Solar System are 

transmitted electronically. 

In all these applications, serial transmission 

is used to carry the information contained in 

the picture one part at a time down a single 

bus. Then it recreates the original picture by 

storing each part in its correct order for 

simultaneous presentation to the view at the 

other end. 

Figure I illustrates the basic principle of 

picture transmission used by every system 

from domestic colour television to the simplest 

electro-mechanical document fascimile 

systems. The picture is scanned starting in one 

corncr and moving in an orderly sequence 

until each element has been covered. 

I m a g e e n h a n c e m e n t 
As the picture is scanned the intensity of 

light is measured. The light may be in any part 

of the spectrum from the ultra-violet region 

through to the very long infra-red part of the 

spectrum used for thermography in hospitals. 

It is transmitted either in an analogue form to 

the receiving device for re-creation as a picture, 

or as a series of digital numbers. 

The signal may be processed on its route to 

the receiving device. For example, malignant 

tumours tend to have a richer blood supply 

than normal tissue and the increased flow of 

hot blood from the core of the body tends to 

creatc a local warmth in the malignant tissue. 

a Image 
0 

3 2 
31 
6 3 

Figure 1, 

^Disp lay 

m m i Serial 
t r a n s -
mission 

4 8 0 511 

Light level along 
a single line 

Whi te 

Black 
Thermographic scanning cameras have been Figure 2 j ppggg 

developed to identify tiny differences in the 

temperature of a surface. The receiving device 

can be set to produce a cool, blue image of 

normal tissue while an unusual or abnormal 

hot spot is presented in red. The presentation 

of the information is a model of the original 

and is quite separate from the incoming long-

wave infra-red. 

Thermography is a useful diagnostic aid for 

conditions such as breast tumours in women 

and for the analysis of heat flows in industry. 

If the information picked up by the sensory 

device is turned into numbers using an 

analogue-to-digital converter, it becomes 

possible to process the information in a 

computer to improve the contrast of a picture, 

to remove interference or noise in the image, 

and to search for objects of a particular size or 

luminance. 

Figure 2 is a simple illustration of how 

something like a Schmitt trigger in software 

can be used to increase the apparent resolution 

of a picture by digital processing. The fuzzy 

image at the top has a gradual transition from 

white, through darkening shades of grey to 

black. The intensity of the light reflected from 

that image is shown as the dotted line in the 

diagram. 

If thai information is capturcd by a 
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WITH MICROS 
Figure 3. a Incoming signal f rom 
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computer as a number of serial samples using 

an analogue-to-digital converter, then it is easy 

to program the computer to output a constant 

white signal until the intensity of the incoming 

signal drops below a certain value. 

When this occurs, it will transmit a black 

signal to the display device until the intensity 

of the input signal once again rises above the 

trigger level. Additionally, the point at which 

the computer makes the switch can be 

adjusted from the program or from the 

keyboard to highlight certain tone levels. 

If you have used a portable television or if 

you live in a bad-reception area, you have 

probably noticed interference on the screen. 

Interference on the old VHF 405-line service 

caused white speckling on the picture. The 

new 625-line transmissions use negative-going 

modulation of the video signal so that a burst 

of energy caused by interference will tend to 

produce a black rather than a white spot. The 

interference consists of very short pulses of an 

unusually high amplitude — figure 3a. 

To discriminate against either interference 

of this kind or small objects in the field ofview 

of a scanning camera is comparatively easy 

using a computer. If the computer compares 

each sample from the analoguc-to-digital 

converter with the previous sample, it can 

refuse to allow the size of the sample to change 

by more than a certain amount in one step. 

For example, if the first sample has an 

amplitude of 90 or mid-grey on our arbitrary 

scale — figure 3b — then the computer may be 

programmed so that the next sample may 

change by only plus or minus 10 — that is, 

either 80 or 100. 

The fact that the second sample is measured 

by the analogue-to-digital converter as having 

an intensity of 250 is ignored by the computer 

unless the third sample is also 250 +!• 10 in 

which case the two samples are accepted as a 

true part of the image being scanned. 

The process can, of course, be extended, so 

that the computer will maintain the black level 

until five or 10 or 12 samples have consistently 

shown a higher white level. If information is 

stored in an array in the computer, it is 

possible to perform processing which will 

restore retrospectively the original boundary 

of the object from the first white-level sample. 

S c a n n i n g t h e o b j e c t 
In other words, if the width of the object 

along the scanning line is insufficient to satisfy 

the limits programmed within the computer, it 

is rejected; otherwise, it will be presented in its 

correct topographical position. By comparing 

corresponding areas of adjacent lines it is 

possible to repeat the process in two 

dimensions. It should also become compara-

tively easy to identify lines in the image which 

are straight or which vary according to a 

pattern stored in the computer. 

I f you want to scan a picture, you will need, 

first of all, a lens to focus the image at which 

you arc looking. Baird used a rotating disc 

with a spiral set of holes to break up the image 

into serial samples. The position is very 

simple: either you move the photocell which 

will convert the light intensity into an 

electrical signal, or you keep ihe photocell 

stationary and move the image. 

Figure 4 is an outline illustration of a 

scanning camera which moves the image 

formed by the lens over a stationary photocell. 

The mirror has to move in two dimensions in 

this design and it may be easier to move the 

mirror in one plane and the photocell in the 

other. 

For example, if the mirror is rotated up and 

down to provide the vertical component of the 

scan, the photocell could be mounted on an 

arm and swung horizontally from one side of 

the image formed by the lens to the other to 

give the other component. 

The radio-control servos described in the 

August/September 1981 article are well suited 

to this application provided that the 270° 

rotation of" the servo-output lever can be 

reduced to whatever field of view you require 

for the system. This could be done using cams 

lo press on the mirror and the photocell arm. 

The mathematics for calculating the per-

formance limits for acquiring and building up 

a simple image are relatively straightforward. 

(continued on next page) 
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(continued from previous page) 
Suppose, for example, that you decide to 

display the picture gathered from the 

electronic-scanning camera on the VDU that 

you use with your Microtan computer. The 

Microtan screen consists of 16 lines each 

containing 32 elements, a total of 512 

elements. 

Suppose that you would like to acquire one 

complete picture or frame of information each 

second, then the maximum frequency to be 

handled by the system occurs when alternative 

picture elements are light and dark. One cycle 

consists of the time between two identical 

points on a wave-form which consists in this 

case of two elements. In other words, the 

maximum frequency at which the system is 

required to work is: 

512/2 = 206Hz or cycles per second 

If the image scanned by the camera has 

broader lines in which more than one element 

of the display will be set to cither a white level 

or a black level, then the frequency of the 

signal being processed by the system is lower. 

I f you wrote the software to present an 

image using the 64-by-64 graphics on the 

Microtan VDU, the screen would contain 

4,096 elements. A picture of the highest 

resolution of which the system was capable, 

displayed in one second, would require the 

system to handle a frequency of: 

4,096/2=2,048 Hz 

In either case, the speed at which the mirror 

must be moved in its horizontal and vertical 

axes remains tied to the time in which a 

picture is to be acquired. I f you allow one 

second for the mirror to complete all its 

movements, then each horizontal line requires 

the mirror to move through the angle of field 

in which you will acquire 32 samples in 

62.5ms. if the mirror can be brought back 

instantly to the beginning of the next line. 

This, of course, is impossible owing to the 

mechanical inertia of the system. 

Cogent detai ls 
Probably the simplest method of moving the 

mirror in two dimensions is to scan the first 

line from left to right, set the vertical rotation 

of the mirror for the second line, and then scan 

that line from right to left putting the data 

from that scanned line on to the computer 

VDU in reverse order. 

At the end of the second line, the mirror will 

then be in the correct lateral position for the 

start of the third line. A realistic estimate using 

radio-control servos might be: 

16x0.5 seconds lateral scan 

15x0.05 seconds vertical movement of mirror 

1 x 0.5 seconds restore mirror to start 

position 

total 9.30 seconds 

I think the most fascinating point to be 

learnt from the idea of moving a mirror to 

bring an image across a detector is that it 

should be possible to alter the focal length of 

the system by changing the speed with which 

the samples are taken. 

Suppose that the computer gathers 100 

samples in the course of scanning one line and 

suppose that during the time that it takes to 

gather 100 samples the mirror is moved 

through a right angle. The picture displayed 

on an oscilloscope or TV screen will show a 

field of view of 90°. 

If the rate at which the computer acquires its 

samples is increased so that 100 samples are 

gathered while the mirror moves only 10°, 

then the image presented to the viewer will 

cover a field of view of 10°, So, by altering the 

time in which the samples are gathered, the 

focal length of the system has been changed 

from a wide-angle view to a telephoto picture. 

The software I have listed this month 

contains the main command loop for Cogent 

and the routine which will step through a 

source program you have written, interpreting 

valid characters and diverting to sections of 

machine code to perform individual instruc-

tions. Cogent, while still simple in outline, is 

becoming more complex and difficult to 

describe except as a whole. The subroutines I 

shall describe at the start of Cogent may not be 

essential as a whole for your own purposes. 

Suzi transfers values from a table in the 

Cogent program to establish known values in 

TXST, TXST+ !, TXEnd, and TXEnd+1. 

Clin, the clock-initialisation routines, and 

CIS, clear the VDU screen, Suvia is a 

subroutine call into the Clin routine which 

bypasses the instructions which zero the clock 

counters going directly to the section of the 

subroutine that sets up the VIA timer. 

FLASC is a flag which is loaded with FF 

hex and used later on in the command loop. 

GChar takes a character from the keyboard 

and can be replaced with JSR SFDFA. Cubot 

puts the cursor in a known position on the 

VDU bottom line and the following lines, 

813 to 820, display the main tule. 

After finding a character, it is compared for 

a match with one of the letters in the command 

loop and if a coincidence is found, the 

program will jump to one of the Cogent 

functions. If no match is found, the 

instructions at line 854 check to see whether 

this is the first lime through the command 

loop and, if so, the present character is 

converted from lower-case ASCII to upper-

case ASCII and the program tries again by 

jumping to SRT1, If no match is found on the 

second pass through the loop, the program 

goes through ERR1. • 

The main command loop for Cogent. 
1 4 4 '« 09FT 3 I L-HAH. ML '1 -ECUERJLSKH 441 •. 
£ * (MT OF roees T 44 78 UB64 I <5E* AM(>RT*EF N M 

'.>791 'L Q66S EPP1 UAAST 44P. . 4 i if 44 
STAR! CT.P 4478 DT> j 4 4F -

•>793 1 SET OF >TRO PACE 4 4 7 9 <0072 44PI 
TI?«4 JSFT s u z : 4479 2\1 ft 4S • 'B ' ' -14) '1 
07®S T i n n i s F c i >X> 44 ",*{• IH'4 : 'T rtirt (•-if N'̂PT.M 
079£ 1 A F T E P COLD s t o p 44 7F OB '5 L 441- 0 
OTtl JS« CLIN 44 70 • 'A 4I> T » X 1 OA 1 J AS 
• >798 1 HARM ST A M 44 rt 0977 SIFT f RIM 14k I, B3 9D 
|>7«9 1 FFSTORp 51AC; POI NTFR 4.1 /P '&VH LOA I»gtt) 44 = R A*I TN 
OBOO WAP5T LDX C * F F 4 4 7 F A;? F F ••IB'" S f A FRLHI* 44FF •E 
O0III r * s 44FC|J t.i EM L U V NOLI 4 5 0 1 AL 05 40 
, ; . f l 0-2 1 CLHAP SCPEEN AND SET 4 4 8 2 •*UTLL t .OA i FW1KI , y 4F.U4 P I 9 f l 
0805 L UP L L U O VIA I 'HP SPAITP 43<16 CD 07 4O 
0B04 JSR CLS 4487 70 EO 43 • •!«<.' 6NE E ' 5 D.:. OB 
0803 •J5R SUV 1A 4 403 1U 41> M M I N C PPOT 43-:'P E6 •0 
0806 1 SET CAP'S FLAL- ro 4 4 6 9 • .HH* PNE F» 4<50D B" 02 
0 6 0 7 1 NUN - Z E R O •LLBTJ INC PRO&H 4 ^ r F E6 9E 
OBOH S T * FI A?R 44EE Be «=TR OB8? E* HMT E * ) 431 1 !>•:• EE 
OE<><? IJC'V 4 4 S A v.:. MISN&F Ett CMP W.UL 4313 CD 13 40 
oaio PUT CURSOR AT VDU •S48D ...SAO P'LF. ELFT 4-. LE D>.> 03 
O©U 1 F«ONON LINE 44EH • JMP W.WPT 4$LF? 4C 7F 4 4 
OB 1 2 JSft C4JKJT 4 4(TP 2 0 4 0 4 7 • 'T^ 1 f > o STA SD 4 3 I B 05 00 
0 8 1 5 t SE1 up PROHPAM i ; TIE 4 4BE II892 5EC 4315 7B 
OB 14 L DA TMSI 448F AD CO 42 «>•?» ^DC RALU 4311 P. 9 « o 
OEI1) S I A fis: 4491 0 4 06194 BCC 4320 9.J 1 0 
091 b LDA I H S I » 1 4493 AD CA 42 0695 OSI I •1522 •JA 
(>817 HTA M 5 I « > 4 496 85 Hr, 6 TAV 4323 AB 
oeie LPV NULV 4496 AC OS 40 0897 LDA 1MSREI'. V 4324 F9 32 4H 
OB 19 1 PISPLAR PROGRAM • IILE •149|< STU [N5VFC 4527 03 54 
OB7'-> JSR PMEKI 44®B 20 F6 92 0tt*>9 IN* 
<VB?L "ET CHARACTER 44WF OVOTL LDA IN4PEF.» 432A BM 32 43 
0622 JSP (JCHHP 44"»E 4E 44 0 9 0 1 <}1A 1HV/EC-I H i 
OB23 LT>A [CHAR 44AI AS •?L JMP 11 I-UVCC I AC 54 00 
o e n s«ri C MP F-W 44A7 r ® 7 0 9 A T E'EKP IDA HP A 3 8>"> 
0825 BNE TED 4 4 A". DO I">— 09I>4 JSP OPCMP 4T-T4 20 73 FE 
f e e t JMP w e i r e 4 4 A 7 -c AC 4 5 C O S 1>« KHOI- 4 5 ; - t"6 " 0 
OB? 7 TED C I V f 'E 44 Art V* 45 (•NE NX 1 4 3 7 9 DO 0 2 
0616 M C TST 4 4 A r 03 1M KPLLNM 4-3H E 6 9 6 
OFL:-9 j n t E D 1 1 44 AE 4C RC 46 N*L LD> NULL 4530 AC 03 40 
0850 T3T CHP C S 4 4 8 1 C 53 I>9<>9 IDA 4S4< ' 9 0 
OBSI PNE TRE 4403 DO OS 0910 CMf IAJLL 4342 CP OS 40 
0832 JMP STORE 44P"! 4C 32 47 .VB| t HNT 47143 DO •>J 
0933 TOE CnP 44:- ) C" 5 2 0 9 1 2 ,IHF WAPST 4 3 4 7 4C 7F 44 
0854 BNE IPR 4 4 HA DO OS 0"» I'MP SPACE 4F,4A CD 07 40 
0 8 3 3 j n p HEAP 446C 4C FO 47 0914 PHE E<FRP 4E4D DO E: 
0 8 3 6 TPP CHP £• P 44Bh o AO OX 13 JMP £*L 434P 4C 0 1 45 
OB37 PNF TPO 44171 UO 09)6 j 4332 
0838 J K P P R I N T 44C3 4C F3 44 09| > I 4R.-.? 
OB J.9 TKD t-'MP F *T 44L6 C9 - .4 0910 J I N ^ T R I X - U C N PFPTHENCE 4SS2 
0 0 4 0 PNe TESF •14CB DO 03 1,1919 I TA&L£ 4 EM 
0841 JMP 1 IKE 44CA 4L1 

M 4 2 A9S0 1 4332 
0 6 4 2 TEI CMP C'X 4 4CP C 3 8 <>9JI INSHT1 LOOP HAL T 4--37 60 4 3 
0B43 PHfc 1APP 44CR !><.• OJ 0922 HOR HAL I 4SS4 60 43 
0644 JMP 4 4 0 1 4C Ft 44 WOP HAL T 45S6 60 45 
0045 I B f f IMP ( 'A •I4R<4 1"« 41 09'-4 HOR HAL T 433H 6 0 4 5 
0 0 4 DNfc TOUJR 4 4 0 6 DO WOA TIME 6D 42 
084 7 JMP APPEND 44PD 4R 4 3 mjy HAL 1 433C 60 45 
11(148 MJIR CMP C O 440b C" 5t wc»» HAI T 4F,SE oil 43 
OFL4« DNE TLC 44 NU IX) OF a 4360 
OOTO CLT 44DP 3 B >>929 t 4S61.' 
OP5I JMP 1 ANDUG 4-IE.- 4F AO KC 09 JO : MAI I IKSTRI •:• R LI.'ITI 4 3 6 0 
o a r , ? T CHEI> - HA<; CHAP. A 44113 « 3 l 1 5 r . i l 
O 0 3 3 I CAP 1 TAI. 7 4 4 E - 0 9 J 2 HAL 1 t V A 4 3 ^ , 0 
o f i r j r t -C I .PV F L A W 4 4 £ J A 4 »C ADC 4«;r. 1 4 n 

CPY T»PR 44E7. CO FIO-4 J S P 4 ! k . r 2 0 7 5 F E 
0 0 5 6 DNE £I*PI 4 4 E 7 DO C*7 MI r t JSK U ' . n A h 43 t>6 2'-- 4E 4 4 
O K I ? i 4 4 E 9 O'»3o l -CA 1 CHAP: 4 3 6 ® AB <LL 
O S 3 « t 44r.-J i .v- ; - ' 1" PIP t - r L*9 4 3 
OTR.O AND RTNF 4 4 f 9 JO • IV-S) III* ML T 1 45OD DO F -
0860 STFT FLPST 44EB BR, 09-0 TIL. 14 > 114? 41V.F 4C 37 45 
• 186) • I K Y FLW 1H 44EN •>9JLVT 4372 
0862 • IMP S f t T t 44EP 4C AT. 44 
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M D R ( I N T E R F A C E S ^ 

C O N T R O L M A C H I N E S , R O B O T S , 
F A C T O R Y OR H O M E 

Have you ever wanted your MICRO to control a machine for vou. or 
manage your hoi.se? If so. the MDR 'MICROCOMPUTER CONTROL 
INTERFACE' will give you isolated channels ol OUTPUT (8A @ 250 

volisl and switch sensing INPUTS. 
Available now tor connection ;o PET USER, PORT, RS232 and 

IEEE488. allowing expansion up to more than 900 channels. 
Supplied complete with connecting cables, lull data and guarantee 

from £12.54 per channel. Complete preprogrammed systems or 
individual components available Wnteor phone for details. 

M D R ( INTERFACES) LTD. 
L i t t l e B r i d g e H o u s e , D a n e Hi l l , 

N r . H a y w a r d s H e a t h , S u s s e x R H 1 7 7 J D . 
T e l e p h o n e : 0825-790294. 

MMMMWMM 
A GREAT NEW GAME FROM 

tfLddictive *Qames 
for 2X81 , ZX80 , TRS80, V I D E O GENIE 

«JUST LOOK AT THESE FEATURES® 
* 4 Divisions * Promotion & Relegation * 

* F . A . Cup * Full League Tab les* 

•Transfer Market (Buy and Sell Players}* 

*Pick your Team for each Match (but watch out for Injuriesl)* 

• A s many Seasons as you l i ke* 

* 7 levels of Play {from Beginner to Gen ius ! )* 

•^Managerial Rating (tells you how good you R E A L L Y are l}* 

*Save Game Facility (continue again another t i m e ) * 

—AH this and much much more packed tightly into 16K RAM — 

"IF YOU LIKE FOOTBALL 
YOU'LL LOVE THIS GAME" 

H A R D W A R E R E Q U I R E D : — 

ZX81/ 
ZX80 

TRS80/ 
Video Genie 

8K ROM 
16K RAM 

LEVEL II 
16K RAM 

TO ORDER SEND CHEQUE/PO 
FOR £9.95 MADE PAYABLE TO 
A D D I C T I V E G A M E S at 
267 B, Conniburrow Boulevard, 
MILTON KEYNES, 
MK14 7AF 
(Please a l l o w 2 8 days 'for D e l i v e r y ) 

4HARP 111 Z- ©QD13̂  

I I L5L_>(_I i_J(_j|_J LJLJLJL5 L J L i ^ 

' L, 
I I fed 
I j k f T » 

t 

WORLD 
VERSATILITY 

o loot o" Ihe M7 80B il ii on incredibly goc-d machine® Probably the ben graphs of 
ony micitKOTipi;)er® Very ioi* operation - 4 Megahertz 280® Doub'e sided. ooublc denfly 
dm drive* {optional) - 560K of store® User 'neftdly - pleosoni ond eovy 10 .if® Superb build 

operation - 4 Megatte 
^ i 560K of store® User Wndhr - | 

quoiify - <f onyihing it is over eng-neered® 3 avoroble dut ooerating systems Sharp DOS. 
FDOS & CP/M® Plenty of languages - BASIC, Double Predion BASIC. BASIC Comp.lcr. 
PASCAL Interpreter® Single un.l - screen. keyboard. fast cassette interface (! 800 bits/sec) 
W the MZ 806 a' your nearest Microcomputers at loskys 

M Z SO6Computer64K Nett 1 0 9 5 C 0 Vol 1 6 4 3 5 Total 1 2 5 9 2 5 

Shops Nat ionwide 
Bi rmingham 

? J 1 CfflT>o-or«j-i S'-est &m>-ic|ham. 62 J lP 
V q v I 4 3 2 6 3 0 3 Manager Pete' S'albrd 
3CC vo'ds w Bu lurg Cenrre 

Bristol 
i s 20 Pt rn Sire*' Bnsto: as• J A N V I 0 2 7 ? 20d?1 
i i t w t d Holiday Inn and C & A 

Chester 
T>! 0244 317067 
M a n a g e r J e r e n r y A s h f r o l r N e * r t o t h e T o w n H a l l 

Edinburgh 
t S i J o n e s C R F ' t E j n f c - j ' i ^ i . E H " 3 S R 

T V 0 3 1 J i b 6 2 1 7 M a n a g e r C o ' - n C V o p ^ 

t a n e n d o l P n c e i S t r e e t . S i J a r - e > C e n t r e 

Preston 
I 4 GL fdhall AicoO P- Preston. PR I I Hfi 
Te 0772 59264 
M a n a g e r J m C c m i s t r y £ > r « t l y u r d f G u » l d H a l l 

Manchester 
12/14 S* Mory's Gate. MorVer Str«i 
Manchester.Ml IPX T«i 061 B32 608? 
Meager L«sly Joeofes Comer o" Decwtgote 

Glasgow 
22. 24 Weirfi.lt Street, Goigow G7 2Pf 
Te! 041-226 33̂ 9 Monoger Oowg Livngslone 
Between Svchonr̂ tn Street ard Central Slor-on 

Sheff ie ld 
5 6 L e o p d d S i r e * ' S h e f f i e l d , S I 2 G 2 

T e ! 0 7 J 2 7 J 0 9 7 1 M a n a g e r J u s t m R c - S e i 

T o p o l t h e M o o r o p p o n i e M o r i 

Liverpool 
3 3 D a l e S > r e " r L i v e r p o o l . 1 2 2 w f 

Te-i 0 5 1 - 2 3 6 2 P 2 B Manage* Mort B u ' l e r 

B e r w e e n t h e T o w n M o l l o n d M a g i s t r a l * * C o u r t s 

London 
42 TofenSom c&jrt Rood. London Wl 9R0 
Tel 01 636 034S Manager Vosi Derroitnenn 

A Loskys. the rcloi l division of rhc Ladbroke Group of Companies 

tarooMimif 
i. 
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TRS 80GENIE SOFTWARE 
from the professionals 

. new, simple 
use, moderate ly 

pr iced word processor 
The introduction of a brand new word processor is a major event and AJEDIT is without doubt a major 

program. There are, however, quite a few Word Processors around and most of them are extremely good 
ones - why, therefore, another? The question is even more pertinent when it is known that we specifically 
commissioned the writing of it from an author of the status of Denville Longhurst of Enhanced Basic fame. The 
answer is that user feedback shows that a large number of customers do not need or want word processor 
programs which require a quantity of training before use. Scripsit, for instance, is an excellent program, but is 
complex to use; it even comes with a training course on tape. If one operator is dedicated to using the word 
processor then it makes sense to have her trained, and the more complex the program (so long as the complexity is 
accompanied by more and bigger functions) the better. 

AJEDIT has been written for the user who needs a word processor intermittently, say three or four times 
a week. Its prime design criteria was ease of use - and just as importantly - ease of recollection of its commands. 
Take, for instance, the text editing commands - they are as close to the Basic Edit commands as possible, so that 
the user will remember them: To insert type I, to delete D, to take out three letters type 3D and so on. 

Furthermore, AJEDIT has benefited from being written after a number of other word processors. The 
deficiencies In its predecessors are corrected in AJEDIT. For instance, any control characters can be outputted so 
that full advantage can be taken of the features of the particular pointer being used. Disk directory access is 
available from within AJEDIT as is the killing of files on the disk. The FREE command and a number of other DOS 
commands can be carried out from within the program with a return to AJEDIT - with its text intact. 

AJEDIT contains close to one hundred commands covering most word processor requirements. Dedicated 
printer commands for the Epson MX series and the Centronics 737 are included - again for ease of use of these two 
popular printers. 

One of the big features of AJEDIT is the ability lo "mail-merge". The facility is available whereby two 
special files are created, one containing names and addresses and a salutation, the other a standard letter or form. 
AJEDIT will call the address and salutation from one file and the letter from the other and thereby compile 
personalised letters. The salutation may be repeated in the body of the letter. 

AJEDIT needs 48K and one disk minimum and is suitable for the TRS-30 Models I and III and the Video 
Genie Models I and II. 

AJEDIT £49.95 
Inclusive of V. A T. and P. & P. 

MOLIMERX LTD 
A J HARDING (MOLIMERX) 

1 BUCKHURST ROAD, TOWN HALL SQUARE, BEXHILL-ON-SEA, EAST SUSSEX. 

TEL: [0424) 2203911223636 TELEX 86736 SOTEX G 

TRS-80 & VIDEO GENIE SOFTWARE CATALOGUE £1.00 [refundable] plus £1 postage. 
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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 Hartnell will do his best to 
answer your queries. Please include only one 
question per letter and mark them "Response 
Frame". 
KEYBOARD FAULT 
• Over a period of about seven 

months, my Acorn Atom has 

deve l oped a f au l t wh i c h 

produces double entries when 

any of the keys are pressed. This 

fault seems to be the result of 

poor-quality contacts on the key-

board — a problem which seems 

to be occurring increasingly 

frequently. Acorn's solution was 

to send me several new key 

contacts to replace the old ones, 

but I feel this is no solution to the 

poor quality of the keyboard. 

Could you direct me and others 

in possibly the same situation to 

any company which stocks a 

suitable replacement keyboard? 

I am quite prepared to make 

alterations to the printcd-circuit 

board and re-case my machine. 

Andrew Taylor, 

Headingley, Leeds. 

Yov ARE not alone — the office 

Acorn Atom tends to double-strike 

the letter s, but has not yet shown a 

tendency to do so with other letters. 

Wc understand from Acorn that the 

Atoms being dcspatchcd at present 

have a much better ctuality keyboard, 

based on the one for the BBC Micro-

computer. That, however, docs nor 

help you. We cannot rccommcnd a 

specific keyboard from a specific 

supplier, but suggest any coded 

keyboard is likely to prove suitable. 

Hobbyist suppliers such as Maplin 

or Henry's Radio have suitable 

keyboards in stock. We surest that 

before you go for this radical 

solution, you rcplacc the keys 

supplied by Acorn, and sec if a 

change in your typing touch does 

not diminish or completely remove 

the double-strike problem. 

PET LANGUAGE 
• I am looking for a computer 

and it must cost, at most, £200. It 

must also have more than IK 

memory, and have the same 

Basic as wc are learning at 

school — wc use it on the 

Commodore Pet. It must also he 

able to load programs from 

cassette. I f there is such a 

computer , I would be very 

grateful if you could tell me what 

It is and how much it costs. 

N Jones, 

Stsansea. 

THF. SIMPI.F. answer to your needs is 

the Commodore Vic-20, which uses 

Pet Basic, and loads and saves 

reliably from the Commodore 

cassette recorder. However, it will 

not meet your cost criterion. It costs 

around £185 to £195 for the 

computer, with an extra £J5 to £40 

for the special cassette recorder 

which it demands. However, it may 

well be worth paying the extra to 

buy a computer which meets your 

other needs. Otherwise, you niav like 

to look at the ZX-81, which except 

for certain programming demands — 

such as the need for the word Let — 

will work reasonably well on the 

Basic you are learning. Ii costs 

£69.95. The Acorn Atom, £120 to 

£150, is a splendid computer for the 

price, but suffers from using a very 

non-standard version of' Basic. 

QUIETER SHARP 
• Is it possible to control the 

sound volume of the Sharp MZ-

80K by means of software? I f so. 

can you please help and if not, 

can you show me any other 

method before the computer is 

smashed by the neighbours? 

Hassoud Am ire, 

Geneiw, Switzerland. 

WF. vi'F.RF. Ai.so appalled by the 

volume level of the MZ-80K, and ;it 

first attempted to solve the problem 

by placing a book against the 

speaker. There is, however, a 

volume control in the MZ-80K, 

although you need to unscrew four 

bolts at the base to lili of! the cover. 

You will have no trouble locating 

this control once you remove the lid. 

BOOKS ON BASIC 
• I have seen a number of 

a d ve r t i s emen t s in Your 

Computer for books wh ich 

purport to teach a beginner to 

p r og r am . I do not have a 

computer as yet hut would like 

to team to program — if such a 

thing is possible — before I go 

wild and spend a few hundred 

pounds on a computer myself. 

Can I learn to program without a 

computer, and if I can, which 

books would help me? 

Arnold Gautvorih, 

Cohoyn Bay, Ck-yd. 

YF.S. YOU CAN learn to program 

without a computer, but to do so is 

as unsatisfying as "learning" to play 

a musical instrument by just reading 

a correspondence course on how to 

play the piano. However, you can 

certainly gain a head start in 

programming, so when you finally 

decide to buy a machine, you will 

find ii easier to make progress. It is 

difficult to recommend specific 

books — there arc so many good 

books on Basic programming. A few 

which you may find useful are: Basic 

from the ground up by David F. 

S imon, Hayden; Making Basic ivork 

for you by Claude J Dc Rossi, 

Rcston; Beginning Basic by Paul M 

Chirlian, Dilithium Press. One book 

which we found particularly useful I 

was Game playing tsiih Basic by 

Donald D Spencer which, although 

it does not attempt to teach Basic 

from first principles, is capable of 

doing so if you work methodically. 

Once you have the basics under your 

belt you may wish to look at The 

Basic cookbook, by Ken Tracton, 

published by Radio Shack and 

available from most Tandy dealers. 

ZX 81 PROBLEMS 
• C an you he lp w i th two 

problems on my ZX-81? Having 

experienced great delays and 

frustrations over replacing a 

faulty R A M , 1 am reluctant to 

attempt to approach Sinclair 

again. I have the vanishing 

m e m o r y / v a n i s h i n g p r o g r a m 

phenomenon. In my case, this is 

a resu l t o f ed i t i ng in the 

presence of a multi-dimensional 

array. T he defect of the Gosub 

slack is nut confined to bad 

programming. With a databank 

type of program, where a new 

version has to be saved from 

time (O time, surely the Gosub 

stack accumulates every t ime, 

and will eventually wreck the 

program. I am having to keep 

away from Gosubs at present 

because of this. Am I right? 

K H Sargent, 
Byflect, Surrey. 

YIX" sot'ND AS if you have a crazy 

ZX-81, or else you are simply mis-

interpreting what it is doing. We 

have never encountered instabilities 

due to size of arrays. The most likely 

explanation for the memory dropout 

is mains fluctuations which can be 

solved by putting a 9V battery in 

parallel across the power-supply 

lines. Another possible cause is dirt 

or moisture on ihe contacts. Clean 

the contacts very gently with fine 

emerv paper, then either put the 

RAM pack on and leave it there for 

ever, making sure it docs noi move 

when you press a key, or — from 

time to time — spray the contacts at 

the back with the kind of moisture-

removing spray sold for hard-to-start 

cars. The ZX-81 appears to do its 

own house-cleaning on the address 

which is left on the stack. Unlike 

many other computers, you can 

iump out of loops for ever without 

the loop count clogging the works. 

Why would you have a subroutine 

which is not followed by a Return? If 

you need a subroutine of this form, 

use a Goto instead, with a variable 

assigned iust before ihe Goto which 

is, in effect, the return address. In 

this way, the Goto can end with 

another Goto taking you back to the 

line after your original Goto. 

TEACHER'S ADVICE 
• I am 12 years old, interested in 

computers and have been saving 

for some months to buy my own 

machine. I had intended to buy a 

S inc la i r ZX-81, which seems 

very popular. When I told my 

teacher of this, he explained that 

the ZX-81 keyboard shows signs 

of wear after some months of 

constant use and suggested that I 

consider buying another make of 

computer. Unfortunately, other 

machines are well beyond my 

resources. I would be most 

grateful if you could advise me 

as to whether the ZX-81 has this 

keyboard weakness. 

Huw Uoteell, 

Port Talbot, West Glamorgan. 

YOUR TF.AOHER, we respectfully 

suggesi, does not know what he is 

talking about. Any keyboard 

weakness lias never been mentioned 

in mail to ihe National ZX-80 and 

ZX-81 Users' Club, and we assure 

you that if ihis were a weakness, we 

would have known about it by now. 

You should buy whichever com-

puter you want, and can afford, 

because any computer is better than 

none at all, and any computer will 

help you to become computer 

literate. 

CHOICE IS YOURS 
• I am considering buying a 

BBC Microcomputer which I 

understand, uses a standard 

form of Basic. Should I start 

with a BBC machine, or perhaps 

buy something cheaper first, 

and then progress to the BBC 

computer in due coursc? 

Martin Wellwing, 

Hampshire. 

APART FROM the fact that demand 

appears to be outstripping supply, 

which could mean a considerable 

wait before you receive your 

machine, there is no reason — 

assuming you can afford it — for not 

buying a BBC or any other machine 

you desire. The BBC Micro-

computer has a very flexible Basic, 

very close to standard Microsoft, 

which you will find easy to transfer 

to other machines of your choice. 

There are also a number of features 

it has inherited from the Atom — the 

Atom and the BBC machine are both 

produced by Acorn Computer of 

Cambridge. The features that the 

two machines have in common 

include the use of P. for Print, ? for 

Peek and Poke — where the contcxt 

defines which is which — and 

abbreviations such as L. for List and 

GOS for Gosub. 

DOUBLE-SIZE R A M 
• I own a ZX-81 with a 16K 

RAM . The pack is unreliable 

and too of ten causes the 

program to crash for no reason. 

So I a m looking for some 

a l t e r n a t i v e s . One o f the 

a dve r t i s emen t s in Your 

Computer claimed an expansion 

module from 16K up to 128K. 

However, to my knowledge, for 

the Z-fiO CPU, the max imum 

addressable capaci ty should 

only be 64K. How can it be I28K? 

C C Fung, 

Koath, Cardiff. 

THI-SE D E V I C E S use a paged 

approach, where the memory avail-

able is switched by commands from 

Ihe computer through the output 

port. It is switched on to different 

sections of external memory. jSffi 
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V THE 
COMPLETE SINCLAIR ZX81 

BASIC COURSE 
At fast, a comprehensive text for your Sinclair ZX 81! 

The complete BASIC Course is a manual which will 

immediately become an indispensible work ot 

reference for all your ZX 81 programming. 

Whether you have never done any programming or 

whether you are an experienced microcomputer 

user, the Complete BASIC Course will provide itself 

to you as an invaluable aid. 

The Complete BASIC Course is designed to teach 

you to write and develop BASIC programs for the 

Sinclair ZX 81 - no other books or aids are 

necessary. Al! is revealed in our easy step-by-step 

guide with programs and "lest yourself" exercises all 

the way through. 

As you become more proficient with computing, the 

Complete BASIC Course will continue to be an 

essential guide, giving you finger tip references, 

numerous advanced programming techniques and 

memory saving devices specifically for the Sinclair 

ZX 81. 

HOW TO WRITE PROGRAMS: 

Even if the idea of writing programs is completely 

mystifying to you. the Complete BASIC Course will 

show you just how easy it is. In no lime you will be 

able to write and enjoy complex programs for 

whatever use you desire. 

Using the proven TOP-DOWN" approach, the 

Complete BASIC Course will show you systematic 

and simple ways to write programs. Even 

experienced programmers will benefit from (his 

Course, making programs easier to write and less 

prone to error! 

NUMEROUS EXAMPLES: 

Every concept, every function is fully described by 

simple programs that you can enter on your Sinclair 

ZX 81 in minutes. 

The Complete BASIC Course contains over 100 

programs and examples! These programs illustrate 

the use and possibilities of the Sinclair ZX 81: 

• Home use 

• Financial analysis and planning 

• Educational applications 

• Games 

• Mathematical applications 

• Displays of Artificial intelligence 

EVERY FUNCTION COVERED: 

No matter what your application, what your-

confusion about any function, you will find it covered 

in the Complete BASIC Course. 

A full and detailed discussion is included of even 

traditionally taboo topics such as USR. PEEK and 

POKE. 

A handy alphabetical summary section lists all 

functions, and provides a short description and 

example programs of ail topics 

A PERMANENT WORK OF REFERENCE: 

The Complete BASIC Course is an excellent 

reference work for experienced programmers 

(including tips on using special techniques) as well 

as a comprehensive step-by-step guide for 

complete beginners 

The Complete BASIC Course has over 240 pages 

filled with information in an attractive durable ring 

binder - this is a lay-flat work of reference that 

deserves a place next to every Sinclair ZX 81 

microcomputer. 
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OTHER TITLES AVAILABLE: 

Melbourne House is the world's leading publisher of 

books and software for the Sinclair ZX 81 

The following titles are aiso available if you wish to 

expand your horizons 

BASIC Course Programs on Cassette -

All maior programs in the BASIC Course are 

available pre-recorded in this set of cassettes. This 

is a valuable adjunct to the Course, saving you time 

and effort. 

Not Only 30 Programs forthe Sinclair ZX 81:1K -

Not only over 30 programs, from arcade games to 

Ihe final challenging Draughts playing program, 

wnich all fit nto Ihe unexpanded 1K Sinclair ZX 81 

but also noies on how these programs were written 

ana special tips' Great value! 

Machine Language Programming Made Simple 
for the Sinclair -

A complete beginner s gu de to Ihe computer's own 

language-Z80 machine language. Machine 

language programs enable you to save on memory 

and typically give you programs than run 10-30 

times faster than BASIC programs 

Understanding YourZX 81 ROM -

A brilliant guide for more experienced programmers 

by Dr. Ian Logan, this book illustrates the Sinclair's 

own operating system and how you can use it. 

Includes special section on how to use machine 

code routines in your BASIC p - rograms. 

Order Form: 

Orders to Melbourne House Publ ishers 
131 Trafalgar Road. Greenwich London SE10 

(Cor respondence to 
Glebe Cottage. Stat ion Road. Cheddington. Leighton 
Buzzard. BEDS LU7 7NA) 

NAME: 

ADDRESS: 

.Postcode.. 

The Comple te 

Sinclair ZX 81 BASIC Course @ £17.50 

Basic Course 
Programs o n Cassette @ c 2 5 0 

Not Only 30 Programs/S inc la i r 
ZX 81:1K 6-95 

Machine Language 

P r o g r a m m i n g M a d e S i m p l e @ C 8 . 9 5 

U n d e r s t a n d i n g Y o u r Z X 8 1 R O M @ C 8 . 9 5 

Postage and Pack ing 

Remi t tance enc losed 

C 0.80 



FINGERTIPS 
Fingertips is our regular calculator column 
covering calculator news, programming hints 
and examples of unusual applications. The 
column is written and compiled by calculator 
enthusiast David Pringle who is glad to hear of 
any of your ideas. Your Computer pays £6 for 
each of your contributions published. 
BENJAMIN FRANKI.IN once said that 

the only certain things in life wen-
death and taxes. Correspondent 
Wilfred Ashworih has decided thai it 
is about time his TI-59 removed the 
grind from at least one of ihe nvo. 

A programmable calculator is ideal 
for solving tricky repetitive math-
ematical equations, he writes, bui ii is 
not always easy to find really useful 
everyday jobs for it to do. This 
income-tax program, however, is 
especially interesting because it not 
only enables a continuing check to 
be made on the amount of tax cur-
rently owed, but is also an excellent 
exercise in the use of decision 
functions and in accommodating a 
Complex calculation within the range 
of a hand-held machine. 

After appropriate deductions have 
been made, the amount of tax to be 
paid is, of course, dependent on the 
level to which the total income rises 
in a series oi" non-equal bands of 
income, and on the nature of the 
source of income. Any tax office can 
supply a leaflet which outlines the 
personal allowances, bands of 
income chargeable at basic and 
higher rates, and investment income 
surcharge, so there is no need to list 
them here. 

At first glance it would seem logical 
to begin at zero income and to cal-
culate tax as the income rises above 
each band limit. In practice, a 
quicker and shorter program can be 
created by starting at the top and 
testing whether the upper figure of 
each band in lurn can be subtracted 
from the taxable income and leave a 
positive result. 

When it docs, the tax on what 
remains is calculated at the appro-
priate level and the amount of lax 
which has accrued from all lower 
bands is added to the result. The cal-
culation then proceeds by a GTO 
step to a subroutine which deter-
mines whether the investment 
income is greater than the allowed 
£5,500. If so, the surcharge is cal-
culated and added to the tax due. 

The 318 steps in the program are 
too numerous to fit into the TI-58C 
without re-partitioning to 399.09, 
but they can be easily accommodated 
on the TI-59. Fortunately, the re-
partitioning leaves the TI-58 with 10 
memories — exactly the number 
required. The stores are allocated as: 

00 Gross income 
01 Taxable income 
02 Investment income 
03 Tempoiatv store used throughout 

the calculations 
04 Highest lax rate applied 
05 Tax owed 
C6 Investment income surcharge 
07 Tax from last transaction 
08 Tax credits on Building Society 

loans, dividends, etc. 
09 Toiol current tax 

User-defined labels are allocated to 
the various kinds of income as 
follows: 
A Salary, pension or other earned 

income 
B Dividends or Bui lding Society 

interest 
C National Savings Bank interest 
D 83nk interest 
F To clear all stores and reset the 

calculator for new data. 
For example: 

• if a sum is keyed into the display and 
key A is pressed, ii is added to stores 
00 and 01. 

• If a sum is keyed mio the display and 
key B is pressed, then the sum s 
grossed-up by me factor 10 7. The 
gross sum is added to stores 00, 01 
and 02 and the increment by which 
the interest s increased >s added to 
store 08 as a ia* credit 

• if a sum is keyed mto the display and 
key C 'S pressed, it is added only into 
store 00: but it is greater than f 70 
the tax-free sum the amount in 
excess is added to the Stores 01 
and 02 
Before any tax calculation is 

carried out, personal and other 
allowances musi be summed and the 
result is made negative and added to 
store 01. Thus until allowances have 
been wiped from store 01, no taxable 
income — a positive amount — is 
shown there. 

The program is given as a series of 
steps some of which require the use 
of several keystrokes. For example, 
"GTO A" would need the key-
strokes "GTO", "2nd" and "A", 

but this convention makes the pur-
pose of each slep much clearer than 
a plain listing of the keystrokes. 
Various keys are used as labels in the 
testing routines, e.g., 

x2. 1/x. 2nd 1 ' 
and i he choicc of these is arbitrary. 

You will recognise that the large 
numbers appearing at intervals 
rcprcseni ihe levels of tax bands or 
tax accrued up to thai stage. You 
will also see that the lax owing in 
store 05 consists of total tax less the 
tax credits allowed which appear in 
store 08. 

The program can be used not only 
at a year's end 10 carry out a 
complete tax calculation but also 
throughout the period to find tax 
due at any time. The TI-58C retains 
ihe program and data; with the 
TI-59 these can be transferred IO 
magnetic cards. 

Should, for example, a dividend be 
received it can be keyed in, B 
pressed, followed by RST, R'S and 
not only will the stores show the new 
tax. but the figure in store 07 will 
show the amount of tax added by the 
.r.clusion of ihe single extra divi-
dend. 

It is thus possible for anyone using 
ihe program 10 set aside cash in a 
separate, and interest-bearing, 
account as each dividend or payment 
of interest is received, and not be 
caught out by a surprise demand for 
money that has already been spent. 

I had little idea what a can of 
worms I was opening with the 
crossed-ladder problem in the 
November 1981 issue, writes David 
Pringle. Not only was every single 
one of the prodigious number of 
entries correct, but obviously a good 
deal of thought went into each 
solution. Hence ihe surplus of 
sardonic comments: "In fact, over the 

years, I must have speni more time 
looking for the 'final solution' than I 
care to remember" or: "3 have lived 
w ith tt since the early fifties and have 
foisted it on ihc managers of three 
large companies, with the loss of 
many thousands of paid and unpaid 
man-hours". 

If you remember, our crossed-
ladder problem is simply stated: 
Consider two ladders of length 20 
and 30ft. facing in opposite direct-
ions between two parallel walls. The 
base of each ladder lies at the base of 
either wall while the top of each 
rests on the opposite wall to its base. 
If ihe intersection of the ladders is 
10ft. off the ground, then how far 
apart are the walls? 

Many thanks lo John Snell of 
Hertfordshire who speni most of his 
reply discussing the second root of 
the ladder equation. This corres-
ponds to the larger ladder lying 
under the ground, so we can discard 
that root as slightly unphysical. He, 
like almost everyone else, used the 
Newtor.-Raphson method of root 
finding. This is one of the fastest 
analytic methods of rooting so I am 
going to risk national anarchy 3nd 
disorder by announcing my eventual 
winner. 

John Greenwood of London has a 
blatant advaniage with his HP-3-IC's 
Solve key which will find the rooi of 
most conveniently stated t{X)=0 
problems. Still, his solution was the 
first received and the shortest He 
attacks the problem in the following 
way. 

For a given estimate of d he calcul-
ates 

fld» = a + b d 
where a and b equal tan sin-l(d/3) 
and tan sin_,(d.'2) respectively. The 
correct d has been found if f(d) = 0 

icontinued on page 65) 

Income-tax program. -

SUM 1 
RCL 1 RCL 1 RCL 1 -RCL 5 SUM 2 
- 2 7 , 7 5 0 - 1 6 , 7 5 6 - 1 1 , 2 5 0 = -RCL 3 
— 

- 1 6 , 7 5 6 
- STO 7 

STD 3 STO 3 STO 3 SUM 5 SUM S 

1HV2NDX=>T IHV2NDX=>T I H V 2 N D X O T R / o R / S 
x* 1 / X EE 2NDLEL IH* 2HDLBLC 
RCL 3 RCL 3 RCL 3 RCL 2 STO 3 
X . 6 X . 5 X . 4 - 5 , 5 0 0 SUM O 

STO 4 STO 4 STO 4 CP 
+ 1 1 , 5 2 5 + 5 , 7 5 0 + 3 , 3 7 5 X . 15 70 
s - - = 

5 TO 9 STO 9 STO 9 STO 6 RCL 3 
GTO ft" GTO H ' GTO FT SUM 9 2HDX=>T 

2NBLBLX* 2NDLBL1 /X 2HDLBLEE RCL 9 2NBS+ 
CP CP CP -RCL 8 R / S 
RCL 1 RCL 1 RCL 1 E 2NDLBL2ND*+ 

- 2 2 , 2 5 0 - 1 3 , 2 5 0 X . 3 -RCL 5 RCL 3 

= STO 4 = - 7 0 
ST0 3 STO 3 

= STO 7 

IMV2HBX=<T INV2MBX=>T STO 9 SUM 5 SUM 1 

/£* V* GTO Ft' R / S SUM 2 

RCL 3 RCL 3 2NBLBL2NBfT 2NKLELH R / S 

X . 55 X . 4 5 CP SUM 0 2NDLBLD 

3TO 4 STO 4 5 , 5 0 0 SUM 1 SUM U 

+ S . 5 0 S + 4 , 1 7 5 X ^ T f.,-' b SUM 1 
—• = RCL 2 2NDLBLB SUM 2 

STO 9 STO 9 2NDX=>T STO 3 R / S 

GTO ft'' GTO ft'" IN* X I 0 / 7 2HDLBLE 

2NBLEL/* 2NBLBLV* RCL 9 = 2HDCM 

CP CP -RCL S SUM 0 R / S 
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i electronics 
48 J U N C T I O N R O A D , A R C H W A Y L O N D O N N19 5 R D 100 yds F R O M A R C H W A Y S T A T I O N & 9 B U S R O U T E S 
T E L E P H O N E : 01-263 9493/01-263 9495 TELEX: 22568. 

YOUR SOUNDEST CONNECTION IN THE WORLD OF COMPUTERS 

V I C 2 0 
" 24 Colours, 8 for Characters, 8 for Border, 
16 for screen mixed as you wish. 
"3 tone Generator for sound. 
'Uses Pet Basic * Plugs into T.V. 
* Memory expandable to 32K 
*VIC complete with 
T.V, Modulator and 
Power Supply 
O N L Y £165.00 
VIC Cassette Deck 
O N L Y £38.00 
Available soon 
VIC Dot Matrix Printer 
80 Column, 30 CPS, 
Tractor Feed 
O N L Y £199.95 

U K 1 0 T V°a 
— V A . 

UK101 Kit i n c 8 K m e m o r y £125 
Ready Built inc 8K m e m o r y £175 
Complete in case £199 
4K Expansion 8x2114 £10 
Parallel Printer Interface £24.50 
Cases £19.95 
Chromasonics Sound Kit £24.50 
Colour Kit £69.95 
N E W M E W N E W 
32K Dynamic Memory Board 

only £89.95 
P.I.O. and Eprom Programmer Kit 

only £24.50 

A P P L E II P L U S 
AUTOSTART "EUROPLUS" 
48K Apple Computer 6 4 9 . 0 0 
Disc Drive with Controller 

3 4 9 . 0 0 
Disc Drive without Controller 

2 9 9 . 0 0 
Colour Card 6 9 . 0 0 
Silentype Printer 1 9 9 . 0 0 
Graphics Tablet 4 2 5 . 0 0 

V Modulator 14.00, , 
A range of A p p l e 
Accessor ies and 
S o f t w a r e are 
avai lable 

P E T -
4016 16K R A M 445 .00 
4032 3 2 K R A M 569 .00 
8 0 3 2 3 2 K R A M 755 .00 
8 0 9 6 9 6 K R A M 960 ,00 
4040 D i s k D r i v e 585 .00 
8050 D i s k D r i v e 755 .00 
4022 P r i n t e r 80 C o l 357 .00 
8024 P r i n t e r 132 C o l 975 .00 
8026 P r i n t e r / T y p e w r i t e r 

835 .00 
- - < « v * 8 0 2 7 D a i s y W h e e l 735 .00 

- r W \ A range of Pet 
Accessor ies and 

~ S o f t w a r e a re avai lable L 

P R I N T E R S 
INTERFACES AND CABLES 
FOR APPLE II, PET, TRS80, 
RS232, UK 101, SHARP 
SUPERBOARD - ALL 
AVAILABLE. 
E P S O N M X 8 0 F T / 1 £399 
Dual single sheet fnciion and 
tractor feed. 9 wire head, true 
descenders. 

EPSON-MX8O F T / 2 £440 
An FT/1 with high resolution 
graphics. 

S E I K O S H A GP80A £199 
Doi matrix 5 x 7, 80 columns, 30 
cps graphics, double width 
characters 

JUST PHONE FOR FURTHER DETAILS 

E P S O N M X 8 0 
Dot-matrix printer 
graphics interface 
parallel and serial 
Apple compatible. True bidirec 
tional. 80 cps 

£359 
with Pet 

Centronics 
Pet and 

EP80 M X 8 2 £389 
As MX80 plus high Resolution 
Graphics 

- V I D E O G E N I E -
£ 2 9 9 EG3003 

U t i l i s e s Z80 . 12K l e v e l II B e e i c , In -
t e g r a l C a s s e t t e D e c k , U H F O / P . 16K 
R A M , a l l T R S 8 0 f e a t u r e s . S i m p l y 
p l u g s i n t o m o n i t o r or U H F T V . W i t h 
V . U . M e t e r . 

PARALLEL PRINTER INTERFACE INC CABLE €38 .00 
CHROMASONICS P R O G R A M M A B L E SOUND KIT £24 .50 
SOUND KIT IFITTING EXTRA) €8 .20 
LOWER CASE KIT (FITTING EXTRAI £29 .80 
COLOUR KIT (FITTING EXTRAI £36 .00 
EXPANSION BOX INC 16K RAM £199 
I6K/32K RAM BOARD £ 9 4 / £ 1 2 9 
N E W G E N I E I I N O W A V A I L A B L E £310 

M O N I T O R S 
9" Green Screen £99.00 
12" Green Screen £125.00 
12" BMC Green Screen £159.00 

HITACHI PROFESSIONAL 

9" £99.95 

12" £149.00 

T A N T E L -
P R E S T E L B Y T A N T E L 

C O M M U N I C A T I O N S A T Y O U R F I N G E R T I P S 
FOR B U S I N E S S & H O M E . U P TO D A T E INFO 

180,000 pages of information on Travel, News, 

Investment, Holidays, Hotels Etc., Etc. 

£ 1 5 9 
T A N T E L I S P O S T O F F I C E A P P R O V E D - S E N D F O R D E T A I L S . 

D E M O N S T R A T I O N A V A I L A B L E A T O U R S H O W R O O M . 
ALL ITEMS CARRY A ONE YEAR GUARANTEE 

lAKUTCAIIO P lease a d d V A T 1 5 % to al l prices. P o s t a g e o n c o m p u t e r s , pr inters a n d casse t te d e c k s c h a r g e d at cost , alt 
o t h e r i t e m s P & P 30. P lace your order us ing your A c c e s s or Barc laycard ( M i n . tel. o rder £10). Expor t enqu i r i es 
w e l c o m e . O f f i c i a l o r d e r s w e l c o m e . 

P T V Please a d d V A T 1 5 % to al l prices. P o s t a g e o n c o m p u t e r s , pr inters a n d casse t te d e c k s c h a r g e d at cost , alt 
o t h e r i t e m s P & P 30. P lace your order us ing your A c c e s s or Barc laycard ( M i n . tel. o rder £10). Expor t enqu i r i es 
w e l c o m e . O f f i c i a l o r d e r s w e l c o m e . 1 ULLLFTH V N V 

YOUR COMPUTER, FEBRUARY 1982 64 



FINGERTIPS 
(continued from page 631 06 X 19 TAN 

07 RTN 20 R+ 
for then the ladders intersect ai the 08 LBL 1 

20 R+ 

required height, which is III. Note 09 3 To run, simply press the R/S key. 

that he solves the 10 scale problem 10 GS8 2 The current ltd) estimate is calcul-
and multiplies the final answer — see 11 2 ated bv subroutine I and passed on 

figure 1. 12 GS6 2 
13 -
14 + 
15 RTN 

to the Solve function to iterate to the 

01 1 or any estimate of D. 10 
02 ENTER 

12 GS6 2 
13 -
14 + 
15 RTN 

next value, 

The underlying Solve micro-

03 SOLVE 1 16 LBL 2 program uses five personal memory 

04 1 17 'T- registers for holding three sample 

05 0 IS S l f \ M arguments of the function, say, a, b, 

and c, and the two previously calcul-
ated trial values fla) and i}b). Value c 
is derived from a and b so we must 
know their relationship. 

Suppose a and b lie close to a root 
x=c of ihe equation t{x)=0. Then a 
secant, or straight line, that cuts the 
graph offa i the points 

<x = a,v 'la)) and ix = b,v = 'lb>l 
must cut the x-axis at the point 

fx = c,v = OI 
given bv: 

c = b lb-a)lf(bl)/flbl-flail 
Provided the graph of l is smooth 

and a relatively simple root is being 
searched, then c JS a much better 
approximation than cither a or b — 
see figure 2. Hence a is discarded 
and the next point, d, is derived from 
b and c. 

This is, not surprisingly, called 
secant iteration and although not 
ihe fastest root finder, it is one of the 
most generally applicable and 
manageable for the microprogram of 
a calculator. The version inside the 
HP-34C is slightly more complex in 
that it judges whether a root is to be 
forthcoming ai all and will actually 
register those values for which the 
gradient of the function disappears. 

If you found the ladder problem a 
trifle easy, here is something slightly 
more testing for those dark winter 
nights. Consider the same set-up bui 
with ihe base of each ladder 111. 
away from each wall. How far apart 
arc the walls if the ladders arc 15ft. 
and 16ft. long and their point of 
intersection is 6ft. above the ground? 
What if the 15ft. ladder is 2ft. from 
its wall? L: 

ICRO-8Q UK Subscription Dept. 
24 Woodhill Park Pembury Tunbridge Wells Kent TN2 4NW 

WE ARE PLEASED TO ANNOUNCE that MICR0-80 is now available in the UK in 
CASSETTE EDITION. 
Each month we publish at least six programs for the TRS-80or VIDEO GENIE 
and . . . 
SUBSCRIBERS may now have the benefit of receiving their programs on cassette 
for IMMEDIATE LOADING. 
WE ARE ALSO CONTINUING our special offer of a FREE cassette program to all 
new subscribers who complete the coupon below — even if you order a 
subscription to the magazine only. 

Please enrol me for an annual subscription and send me my FREE cassette program. 
I enclose £16.00 (magazine only) or £43.60 • (magazine and cassette edition), 
(enclose your cheque/P.O. made payable to MICR0-80 and send to the above 
address) 
Software offer, and cassette edition prices applies to U.K. residents only. Overseas 
subscription rates on application. 

Name 
BLOCK CAPITALS PLEASE 

Address 

YC 2/82 
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ZX 80/81 HARDWARE/SOFTWARE 
Z X K E Y B O A R D • 

T? V 

A full size keyboard for the 80/81. The 
keyboard has all the 80/81 functions on the 
keys, and will greatly increase your pro-
gramming speed. It is fitted with push type 
keys as in larger computers. 
The keyboard has been specially designed for 
the Sinclair computer and is supplied ready-
built. It also has facilities for 4 extra buttons 
which could be used for on/off switch, reset, 
etc. £27.95 T? V 

4 K G R A P H I C S R O M 
The dK Graphic module is our latest ZX81 accessory. This module, unlike most other 
accessories fits neatly inside your computer under the keyboard. The module comes ready 
built, fully tested and complete with a 4K graphic ROM. This will give you 448 extra 
pre-programmed graphics, your normal graphic set contains 64. This means that you now 
have 512 graphics and with there inverse 1024. This now turns the 81 into a very powerful 
computer, with a graphic set rarely found on larger more expensive machines. In the ROM 
are lower case letters, bombs, bullets, rockets, tanks, a complete set of invaders graphics 
and that only accounts for about 50 of them, there are still about 400 left (that may give you 
an idea as to the scope of the new ROM). However, the module does not finish there; it 
also has a spare holder on the board which will accept a further 4K of ROM/RAM. IT NEEDS 
NO EXTRA POWER AND WORKS FROM YOUR NORMAL POWER SUPPLY. £27.95 

R A M 8 0 / 8 1 
16K RAM 
Massive add-on memory for 80/81. 
16K KIT-A-KIT VERSION 
of a 16K Ram. Full instructions included. All memory expansions plug into the user port at 
the rear of the computer. 16K RAM £42.95 16K KIT £32.95 
2K & 4K RAM 
Static Ram memory expansion for the 80/81. They both work with onboard Ram i.e. 4K plus 
onboard = 5K. This is the cheapest small memory expansion available anywhere. 2K RAM 
£15.95. 4K RAM £22.95 

1 6 K 8 1 S O F T W A R E 
As seen at the ZX Microfair. 
DEFLEX This totally new and very addictive game, which was highly acclaimed at the 

| Microfair, uses fast moving graphics to provide a challenge requiring not only quick 
reaction, but also clever thinking. One and two player versions on same cassette. £3.95 
3D/3D LABYRINTH You have all seen 3D Labyrinth games, but this goes one stage beyond; 
you must manoeuvre within a cubic maze and contend with corridors which may go 
left/right/up/down. Full size 3D graphical representation. £3.95. 
CENTIPEDE. This is the first implementation of the popular arcade game on any micro 
anywhere, Never mind your invaders, etc., this is positively shining, the speed at which this 
runs makes ZX invaders look like a game of simple snap. £4.95. 
Please add £1 p&p for all hardware, Software p&p free. Specify ZX80/81 on order, 
ALL OUR PRODUCTS ARE COVERED BY A MONEY BACK GUARANTEE 

^ m m m 23 Sussex Road, Gorieston, 
m ^ k W A M ^ ^ m-m • ^ ^ ^ ^ Great Yarmouth , Norfolk. 

T r n n I P Te lephone: Yarmouth (0493) 602453 
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SOFTWARE FILE. 
Software File gives you the opportunity to have your programs, 
ideas or discoveries published. We will accept contributions for any 
personal computer and will group programs for like machines 
together in the file. Please double-check your listings before sending 
them. Mark your letter clearly for Your Computer. We will pay £6 for 
each contribution published. 

Noughts and crosses 
Tony Poulter, 
Meopham, Kent. 
So FAR AS I know, this is the first 
unbeatable noughts and crosses in Basic for 
the IK ZX-81. An unbeatable program may 
not be thought an interesting game but 
from a programming point of view, it is 
better, 

Also, it has to be very economic. So it 
avoids numbers as far as possible. Go To 
code is used. Line 33 uses Not S for zero, 
and line 44 uses SGN S for 1 and INT PI for 
3. 

The program displays a very small screen 
in lines 24 to 26. On each move the choice is 

available either to press one of the 
characters on the screen to enter a human's 
move there, or to press zero causing the 
computer to move. Thus the program can 
be used five ways: 

• A s a notepad for two human players. Pressing 
zero is never used. 

• A s a game against the computer, pressing the 
player's move and zero alternately. 

• Let the computer start by pressing zero and 
human moves alternately. 

• Press zero on every move — the computer 
plays itself. 

• Enter the first few moves as the player's moves 
and then press zero for the computer to make 
best move no matter what peculiar situation 
you have set up. 

When you press zero, the screen goes 
blank while the computer thinks. The 
maximum time until the display returns is 

12 seconds. As the program docs not stop 
anywhere, I need to explain what facilities 
there are for dealing with the end of the 
game. First, when the computer is waiting 
for a key to be pressed, the possible keys are 
1, 2, 3, 5, 6, 7, 9, A, B, zero, full stop, and 
break. 

Break is common to all programs. Any other 
key will have no effect. 

Any key in the range 1 to B will have no 
effect if that place has already been taken on 
the screen by X or O. Pressing zero will cause 
the computer to think, then return with no 
effect if all the places have been taken on the 
screen. There is no effect either if many places 
have been taken and a draw is inevitable and 
also if a completed line is present on the 
screen. You escape from these, and any other 
situation you do not like, by pressing full stop, 
which prints a new starting position. 

If anyone wishes to amend the program they 
should note that the constant P, which is the 
address of the Newline character starting the 
display file less 28, has to be altered if the 
length of the program is altered. 

22 LET P=17115 
23 CLS 
24 PRINT "123" 
25 PRINT "56?" 
26 PRINT "9AB" 
27 LET S=C0DE "X" 
28 SLOW 
29 LET OCODE INKEV* 
30 IF C=CCIDE THEN RUN 
31 IF COCODE "O" THEN GOTO CODE "Z" 
32 FAST 
33 LET D=N0T S 
34 LET E=D 
35 FOR G=COPE"1" TO CODE"B" 
36 IF PEEK(P+Q)OQ THEN GOTO C0DE"Y" 
3? LET F=NOT S 
38 LET G=F 
39 LET H=F 
40 FOR N=F TO CODE STEP INT PI 
41 LET I=NGT S 
42 LET J= I 
43 LET K-I 
44 FOR M=SGN S TO INT PI 

45 LET L=PEEK CP+CODE "l235679fiP15S«26fl3?B16B963"<N+l1>) 
46 IF L=S THEN LET J=J+Q 
47 IF L=113-S THEN LET K=K+Q 
48 IF L=Q THEN LET I=G 
4? NEXT 1-1 
50 IF J=I NT PI*Q OR K=INT PI#0 THEN GOTO C 
51 IF NOT I OR J AND K THEN GOTO CODE "S" 
52 IF J+OCt THEN LET H=G+J 
53 LET G=G+J 
54 LET F=F+K 
55 LET H=H+SGN S 
56 NEXT N 
57 IF F>G OR G>G THEN LET H=H+PI 
58 IF F>G THEN LET E=E+S 
59 IF E=S+S AND H=PI+INT PI AND D=H THEN LET C=C0DE "2" 
60 IF H>D THEN LET C=G 
61 IF H>D THEN LET D=H 
62 NEXT Q 
63 IF PEEK <P+C>OC THEN GOTO CODE "0" 
64 POKE P+C.S 
65 LET 5=113-S 
66 GOTO CODE "0" 

The dictator 
Martin Bishop, 
Warrington, Cheshire. 
YOL' ARE A dictator in a small city for a period 

of 10 years, Each year you can buy and sell 

land, sow your land with corn, and feed your 
populace. If you do not feed your people 
properly — 10 bags of corn per person per 
year — some will starve and if too many die, 
the survivors may rebel against you. 

Each acre shown requires one bag of corn. 

The harvest from the land is your only 
income, unless you speculate with land, 
buying and selling at different prices. Beware, 
though, of the rats. They eat corn but not 
land. After 10 years you will be given a 
report and score. 

1 0 - 1 2 0 S E T S UP V A R I A B L E S 1 0 3 0 P R I N T N p ; - P E O P L E CAME TO T H E C I T Y " 
1000-nee DISPLAYS CURRENT STATUS 1 0 4 0 P R I N T S P ; * C I T I Z E N S S T A R V E D " 
1 1 1 0 - 1 2 3 0 I N P U T "ACRES TO EE S O L D " 1 0 5 0 GOSUB 9 3 C O 
1 2 4 0 - 1 3 6 0 I N P U T "ACRES TO BE SOUGHT" 1 0 6 0 P R I N T "CORN Y I E L D E D " ; H , " BAGS P E P A C R E " 
1 3 7 0 - 1 3 6 0 I N P U T "ACRES TO EE SOWN" 1 0 7 0 P R I N T " L A M P C O S T S " , L ; " BAGS PER" A C R E " 
1 3 7 0 - 1 6 8 0 I N P U T "BAGS TO F E E D P O P U L A T I O N " 1 0 8 0 P R I N T " R A T S A T E " ; R . " BAGi. QF CORN" 
2 0 0 0 - 2 1 7 0 C A L C U L A T E S S T A T U S 1 0 9 0 GOSUB 9 5 0 0 
2 2 0 0 - 2 2 8 0 R E B E L L I O N R O U T I N E 1 1 0 0 P R I N T A T 1 7 , 0 , " " 
2 4 0 0 - 2 5 8 0 REPORT A F T E R 1 0 Y E A R S 1 1 1 0 P R I N T A T 1 2 , 0 ; " H O W MANY A C R E S T O BE S O L D ? " 
S U B R O U T I N E S 1 1 2 0 I H P U T A t 
9 0 0 0 - 9 8 5 0 I N D I C A T E S TOO L I T T L E L f « D TO DO R S ASKED 1 1 3 8 GOSUB 9 2 0 0 
9 1 0 0 - 9 1 3 8 E R A S E S A L I N E I N D I C A T E D BY QQ 1140 I F Z=1 THEN GOTO 1178 
9 2 0 0 - 9 2 7 0 CHECKS S Y N T A X OF I N P U T S AND CONVERTS TO A NUMBER 1150 I F A S < = R THEN GOTO 1200 
9 3 8 0 - 9 3 1 0 S T A T U S l ^ D A T E 1 1 6 0 GOSUB 9 0 0 0 
9 4 0 0 - 9 4 1 0 I N D I C A T E S TOO L I T T L E CORN TO DO A S A S K E D 1170 LET 00*12 
9 3 0 0 - 9 5 1 0 P R I N T S A L I N E 1 1 8 0 GOSUB 9 1 0 0 
ZX81 DICTATOR L I S T I N G 16K • 1 1 9 ® 0 0 T 0 1 1 1 0 

1 0 RAND 0 1200 LET A = A - A S 
20 LET P»LO0 1210 L E T C « C + A S # L 
3 0 L E T Y - l 1220 PR INT AT 12-23,AS 
40 LET SP=0 1 2 3 0 GOSUB 9 3 © 0 
4 2 L E T T S P - 0 1240 P R I N T AT 13 ,0 ; BOUGHT>" 
5 0 L E T N P « 1 0 1 2 5 0 I N P U T A t 
6 0 L E T C = 3 0 0 O 1 2 6 0 GOSUB 9 2 0 0 
70 LET A-1000 1270 I F Z"l THEN GOTO 1300 

I I L£T L» ?NT < RND#5 > • 18 
1 2 8 0 I F A S * L O C T H E N GOTO 1 3 5 0 
1 2 9 0 GOSUB 9 4 0 0 

100 LET ft*1000 1300 LET 00-13 
1 1 0 L E T A P = 0 1 3 1 0 GOSUB 9 I 0 O 
1 2 8 L E T S C = 0 1 3 2 0 GOTO 1 2 4 0 

1 0 0 0 P R I N T A T 0 , 1 0 ; " D I C T A T O R " 1 3 3 0 L E T A = A + A S 
1 0 1 0 GOSUB 9 5 0 0 1340 LET C = C - A S « L 
1020 P R I N T " P O P . OF C I T Y I N YEAR " ; v • *• I S " ; P 1continued on next page) 
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SOFTWARE FILE. 
{continued from previous page) 

1336 
1 3 6 0 
1 3 7 0 
l 
1390 
1 4 0 0 
1410 
1 4 2 0 
1 4 3 0 
1 4 4 0 
1 4 5 0 
14 (50 
1 4 7 0 
t 4 8 0 
1 4 9 0 
1 5 0 0 
1 5 1 0 
1 5 2 0 
1 5 3 0 
1 5 4 0 
isse 
1 5 6 0 
isro 
1 5 6 0 

1600 
1610 
1620 
1 6 3 0 
1 6 4 0 
1 6 5 0 
1660 
iero 
16S0 
£000 
2 © e s 
2010 
2020 
2 0 3 0 
7 0 4 0 
2 0 5 0 
2060 
2070 
2080 
2 0 9 0 
2 1 0 0 
2 1 1 0 
2120 
2 1 3 0 
2 1 4 0 
2 1 5 0 
2160 
2 1 7 0 
2200 
2210 

2 2 1 5 
2220 

2 2 2 5 
2 2 3 f l 

2 2 3 5 
2 2 4 0 

2 2 5 0 
2260 
2 2 7 0 
2200 
2400 
2410 
2420 
2430 
2440 

2-60 
2470 
24S0 
2490 

2500 
2510 
2520 
2550 
2540 
2550 
1560 
2570 

2880 
9000 

P R I N T A T 1 3 . 2<?. A S 
GOSUB 9 3 0 0 
P R I N T A T 1 4 , 0 , ' H O W MANV A C R E S TO EE S O U N * 
I N P U T fit 
G O i U B 9 2 0 0 
I F > 1 T H E N GOTO 1 4 3 0 
I F fr5=ft T H E N GOTO 1 4 6 0 
C-OSUt 9 0 0 0 
L E T Q 0 = 1 4 
GOSUB 9 1 0 0 
GOTO 1 3 7 0 
I F A S < * C THEM GOTO 1 4 9 0 
GOSUB 9 4 0 0 
G O T O 1 4 3 0 
I F A S < > F * I 0 T H E N GOTO 1 5 3 0 
P R I N T A T 19.0--VW O N L V Hf<VE "-p.- MORKEFS" 
GOSUB 9 0 1 0 
GOTO 1 4 3 0 
LET O C - F I S 
P R I N T AT ! 4 , 2 S , f t S 
GOSUl ? » 0 
L E T A P = A S 
P R I N T A T 1 5 . 0 . " " " • " B A G S TO F E E D P O P . ^ " 
I N P U T A f 
OOSUB 9 2 0 0 
IF >1 THEW GOTC 1630 
IF fts<=e THEN GOTO 1660 
G O S U B 9 4 0 0 
LET ao=t5 
GOSUB 9 1 0 0 
GOTO 1 5 7 0 
L E T C = C - A S 
P R I N T A T 1 5 . 2 8 , A S 
GOSUB 9 3 0 0 
L E T S P - 0 
I F P * 1 0 » K S T H E N GOTO 2 0 5 0 
L E T S P = P - I H K f l S / 1 0 > 
L E T P - P - S - P 
L E T T S P a T S P + s P 
IF SP>P*',RNT*5^10>/LO THEN GOTO 2200 
LET V«V+1 
I F V - t l T H E N GOTO 2 4 0 0 
L E T H = l * I N T ( 5 « R N D > 
L E T C * O f l P # H 
L E T R = 0 
I F C > » 1 0 0 0 O THEM L E T R = C - 1 0 0 6 0 
L E T R = R + I N T ' X * R B S < P N D - . 5 > > 
L E T C - C - R 
L E T W > » ) N T t R H D * 3 0 > 
L E T P = P + N P 
L E T L = I N T < R N B * 5 ; + 1 0 
CLS 
G O T O 1 0 0 0 
< X S 
P R I M T " V O U R P O P U L A C E H A S R E B E L L E D D" 

TO YOUR T O T A L L A O O F PEGAFt -
FOR T H E I R N O U R I J H M E N T " 

G O S U B 9 5 0 0 
PRINT "IN VOUR SHORT PERIOD OF 

MANAGEMENT VOL' S U C C E S S F U L L Y 
S T A R V E D " ; T S P ; " P E O P L E " 

GOSUB 9 5 0 0 
P R I N T " T H E L E A D E R OF THE R E B E L S MAS 

G I V E N YOU T H E C H O I C E TO R E F O R M 
AND HAVE A N O T H E F 1 0 V E A R S OR 
F A C E E X E C U T I O N " 

GOSUB 9 5 0 0 
P R I N T " P R E S S * " R " " F O R R E F O R M AND ANY 

O T H E R K E V FOR E X E C U T I O N " 
I F I N K E Y t o " " T H E N GOTO 2 2 5 0 
I F I N K E V t « - R " T H E N r U N 

C L S 
S T O P 
C L S 
PRINT AT 0.8,"10 YEAP REPORT" 
OGSUB 9 5 0 0 
P R I I t T ' I N 1 0 S E A R S OF D I C T A T O R S H I P 
P R I N T ' " • T $ P • " P E O P L E S T A R V E D TO C E A T H " 
I F A O 0 O 0 T h E H P R I N T " V O U S C O O F F ' < 1 O 0 0 - A > . " A C R E S OF L A U D " 
] F A > = ! 0 0 0 T H E N P R I N T - VOU A C Q U I R E D " A - j e W , " A C R E S OF L A N D " 
GQSUB 9 5 0 0 
LET SC=ABS'. IHT< 100*' • :50-T3P>, !"».>#< A/I500>»<P/J 50 • >> 
PRINT -ON A SCÂ E FROM 1 TO 100 YOUR 

PERFORMANCE PATES M SCORE OF ",SC 
GOSUE ?5M 
IF SC<20 THEN PRINT "VOU APE AN INCREDIBLE FAÎ UPE" 
IF ST : -20 AND SC<40 THEN PRINT "WHAT A LOAD OF PUBBISH" 
IF ;.c: =40 AND SCC60 THE" PRINT -HI MUSSOLIHI ' 
IF SC>=60 THEN PRINT "JO VOU TH2VOU ARE GOD, DC' YOU" 
IF TSP> 150 THEN PRINT "HITLEF HAS A U£T COMPARE! TO YOU" 
GOSUB 9500 
PRINT -TYPE »»R*« FOR ANOTHER RUN OF 10 

YEARS OR AMV OTHER KEY TO FJRLLSH* 
GOTO 2250 
PRIMT AT L?-OI"YOU OMLV HAVE 1 A," FCRES OF LAUD" 

9010 FOP 1-0 TO 100 
9020 l€XT I 
9030 LET 00»19 
9O40 GOSUB 910O 
9050 RETUPH 
9100 FOR 1*0 TO 30 STEP 2 
9110 PRINT AT 00 • I B' AT 00,1 "-AT 00,1-M » *T 00,1+1, 
9120 i«::T I 
9I30 s£TljPN 
9200 IF Ai= "" THEN GOTO 9206 
9202 LET Ai=0 
9104 GOTO 9240 
9206 FOR 1=1 TO LEN At 
9210 1F CODE At<IK2S OR CODE Ai-;I»37 THEi- 30T0 
9220 •••EXT I 
9230 LE* AS=VAL At 
9240 LET Z=0 
9250 RE Ti.iFtt 
9260 LET r=l 
9270 F£ TURN 
9300 PRINT AT " , C . " BAGS O F C O R N 

ft' R E S OF L A N I i 

BAGS OF C O R N " 

0-5;"VOU HAVE 
"AND ' A 

9310 R E T U R N 
940® CP]NT AT 19.0."VOU ONLV HAVE "-C. 
9410 GOTO 9010 
9500 PRINT " 
9 5 1 0 R E T U R N 
V A R I A B L E S 

M - '"UMBER OF "'IRES OF LAND OWED 
Af • NUMBEP OF A,:EES PLANTED UITH CORK 
AS. - NUHERICAL rOF'-i C'F INPUT 
Af = STRING INF.* 

c = NUMBER OF OF CORN OWNED 
H - SM'VJ OF . " i EJ7ED PER ACRE 
I = FC'R/i-E " LCOP H'iAKE 
L = PRICE OP L-r.; -A.;.; OF CC-PN PER ACRE 

NP • ••ILtlBER OF PEOPLE ••-:• CAME TO CITY 
P = POPULATION CP :;-v 

00 • LINE TO BE ERAEEI' 
R » BAGS OF CORN E-"-. 

SP = NL-'U-P? OF PPPLt :•' ONE YEAR 
TSR • T O T A L NUMBER C' r E : P E ^ L E 
sc = SJ:ORE 
V = VEAP 
Z a INPUT CHECI • l»II.' A;.::. £nT= . Z- 1D £NTRV> 
1 F'AND 0 
2 LET R-100 
3 LET C-3000 
4 LET A=1000 
5 LET V«0 
6 LET L-8+IHT' SND*-

7 LET V-V+l 
3 GOSUB 200 
9 FRIHT "fELL-

10 INPUT S. 
15 IF S.>A -HE^ GOTO • 
20 LET A»A-j 
25 LET C=C+5+L 
30 GOSUE 200 
35 PR1HT "BUY?" 
40 INPUT i 
45 if f*l c Twc.i c-ct; 
50 LET A«Atj 
55 LET ;=:-<+L 
60 GC'r'-'E 200 
65 PRINT SON " 
."0 I'iPijT H 
75 IF ii A CP (.. 
80 LET C«C-;i 
35 GO:-. ; 190 
90 FFINT F£E:' 
95 iNPL T : 

100 IP T -hen coTO ;5 
110 - E ' . = [r.T - : » - . i * R m [ . * 5 ' » R N D / 2 + . 5 J J 
1 1 5 L E T - = P - C - J . ' 1 0 > + ' S = p * 1 0 » + R N D * 3 0 > 
I .'.[,;. HEi. GOTO 400 
115 OOTCl e 
100 ' . L i 
210 FF-IK* "T'«" . V-" P=",R, " L=".L 
iiO PRINT A«",A-' c=";c 
130 RETURN 
400 CL.* 
410 PRINT 'SCORE-*;JMT<A+P/i0006> 

SC RE fill I'liFLAV 
V=1 
P-100 

H"1000 
C • 3000 
SELL"' 
V-VEAR NUMBER (1-10> 
F = POPULFTTI»l 
L-FRICE OF LAND <JM EAGS PER ACREJ 
A«ACFEi OF LAND Oln.ED 
C=NO. OF BAG3 Of COF-H OHMED 

' T A E 

- ... - THE-J goto 60 

Mechanical music 
'4J. 13 Andrew Turner, 

Rugby, Warwickshire. 
XVLY MACHINE-CODE program, Mus ic , is 

capable of accepting a string of musical 

notes, say, COHFG, and converting them into 

sounds of the correct frequency played over 

the Atom loudspeaker. 

As it stands, the program will accepi the 

characters A to G, up-arrow, full stop, hash 

and space. All other characters are ignored. 

The letters A to G are used to represent the 

notes starting from A below middle C. If a 

hash character is put after a letter, the sharp 

of that note will automatically be played. 

The up-arrow and full-stop characters are 

used to change between the two octaves 

available, On entering the routine, notes are 

assumed to be in the lower octave until an up-

arrow chaiacter is discovered. 

Once in the upper octave, all notes are 

played as the higher notes until a full stop is 

encountered, which takes it down again to the 

lower octave. If, for example, two up-arrows 

are encountered, the second up-arrow will be 

ignored. If a space is encountered, then a rest 

of the correct duration will be played. Finally, 

notes such as F. flat must be converted into the 

correct sharp, in this case D sharp. Also if E 

sharp or B sharp is encountered, F and C will 

be played respectively. 
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SOFTWARE FILE 
The program takes 168 bytes o f memory 

plus the length o f the string of notes to be 

played. M y favourite place to assemble the 

program is between £2800 and £ 2900 — 

thai is, 255 bytes, leaving enough space after 

the program for a number o f notes to be 

played. 

However, this memory space may not be 

convenient for you i f you have a floating-

point R O M fitted since it is used to store the 

values of the floating-point variables. 

The notes can be set to any duration before 

the program, but the program can only play 

one note length throughout the piece. The 

tempo is set by the subroutine at line 700, 

which takes only about 0.3 seconds to 

execute. This subroutine is dependant on the 

variable D which must be set beiwecn 256* 1 

for a very fast tune, to 256* £ 2F for the 

longest duration. It must also be divisable bv 

256. 

A quick demonstration is included at the 

end of the program showing some of the 

many tilings it can do. 

Once the program is assembled, save it on 

tape with 

•SAVE "MUSIC" 2800 2900 

Save all 255 bytes so that the note and 

tempo vectors will be ready to use. When 

reloaded, put the siring of notes to be played 

at # 28A8, by: 

$# 28A8 = "CDEFG t ABC" 

for example, and Link # 2800. I f you want to 

change the vectors, you have to use a Basic 

subroutine at tine 700 as described. 

10 REM**MUSIC*# 370 LDY#&1 
20 REN*.*BY ANDREW TURNER** 330 VV5 INY,BNE VV9 
30 DIM VV<9> 390 VV3 RTS 
40 P. $21 400 11,NEXT W;PRINT *6 
50 FOR W=1 TO 2 405 REM*N0T£ FREQUENCY TABLES* 
60 P=#2800 410 V=#2870 
70 [ VV0 420 !V=#RCB7BFCE 
80 LDV60;STV#83 430 Vi4=#909HH0AC 
90 :VV3 LDfi W28A8,Y 440 V8=#78808083 

100 LBX@0,STX#S4 450 V!12=#5F656B71 
110 CMP@#5E•ENE VVJ 460 V16=#5055555A 
120 LDX#83;BH£ VV1 470 V'20=#4044484C 
130 LDX0#E;STX#S3 480 V!24=#34383C40 
140 'VVl CMPG#2E,BN£ VV2 490 REN*DEMONSTRATION* 
150 LDX#83;BE0 VV2 500 CLEAR0;PRINT$30 
160 LDXeO;STX*33 510 f#2SA8="AA#BCC#DB#EFFBGG»tfifl#BCC»tDD#EFF#GG#" 
170 •VV2 CMPS13 EEC .'73 515 D=256*#2F,GOSUB 700 
130 CMP&32,BNE J 520 PRINT"A DEMONSTRATION."" 
190 LDXA2".ST A : -I . LI'HI«S4 1 530 PRINT"I 'LL PLAY MY WHOLE RANGE OF"" 
200 VV4 COF&K41•BHI VV5 540 PR I NT "NOTES, WHICH I S " " 
210 CMP®#48,BPL /5 550 PRINT f # 2 8 A 8 " 
220 CLC, SBCFI#40 ASL A 560 PRINTUFIRST S L O W L Y . . . " " 
230 CLC . ABC . • TA.- 570 FOR W=1 TO 90;WAIT;NEXT 
240 LDA H23A9 V ;NP 530 LINK #2800 
250 BNE VV6 590 PRINT "AND NOW GO F A S T . . . " " ' 
260 INX . I NY 600 D=256*#2;GOSUB 700 
270 VV6 STY#81 610 FOR W=1 TO 40,WAIT;NEXT 
280 LDA #2670 LBY *2S8C,X 620 FOR W=1 TO 20,LINKtt2800•NEXT 
290 TAX LDA*B0©2 630 PRINT"FINALLY, ON A F'ATRIOTIC NOTE. . . " 
300 STXHS0 640 *#28A8="*BBB E C C E C EH .GF#F#F#F# 1DDD" 
310 •vr lD-:#30 650 $<#28A8+LEN<#28A8>>=" CCC B.G1CAD C BBB AAA. GGGGG 
315 W $ BEX 660 B=256*#2A,GOSUB 700 
*20 UOF NuP,NOP 670 FOR W=1 TO 60,WAIT;NEXT 
330 BNE w e 680 LINK #2300 
340 LDX#84;£0R@4 690 END 
350 STA#B002,X 70O REM*SUB TO CHANGE TEMPO* 
360 DEY; BNE W ? 710 FOR M=0 TO 27;M?#288C=D/<M?#2878);NEXT;RETURN 

Dare devil 
Mark Andrews, 
Glasgow. 

DARP. DEVIL is a game I invented to use with 

rfihf:1 

the 16K ZX-81 microcomputer. You are in 

control o f a parachutist who is slowly drifting 

down between two parallel skyscrapers. You 

can manoeuvre it left or right with the two 

cursor keys. 

To land the parachutist like this would be 

easy, but obstacles block its path. The hazards 

to be overcome include flagpoles and a strong 

breeze which blows more strongly after ihc first 

successful landing. 

1 LET 0=0.5 
2 REM "DD" 
5 CLS 

10 PR I NT FIT 5 ,2 , "2X31 DARE DEVIL." 
11 PRINT BT 10,0;"TRY TO HHHOEUVER YOUR" 
12 PRINT RT 11,0;"PARACHUTIST DOWN BETWEEN THE" 
13 PRINT AT 12,6;"SKY-SCRAPERS, BUT BEWARE OF" 
14 PRINT AT 13,0."WIND, AND THE FLAG-POLES. ALSO" 
15 PRINT AT 14,0;"AS YOU GET LOWER, THE PASSAGE" 
16 PRINT AT 15,0;"BETWEEN THE BUILDINGS GETS" 
17 PRINT AT 16,0;"NARROWER. YOU HAVE ONE L IFE . " 
13 PRINT AT 21,0,"PRESS N/L TO START." 
26 INPUT At 
21 CLS 
22 PRINT AT 21,0;"WHAT IS YOUR NAME?" 
30 INPUT B* 
35 CLS 
40 FOR E=0 TO 21 
41 PRINT AT E> 7;"GOOD LUCK " ;B* 
42 NEXT E 
43 PAUSE 200 
50 CLS 
30 LET A=10 
31 LET X=0 
90 LET W=INT<RNB*2> 
31 LET Y=INT<RNE*17/ 
32 FOR T=19 TO 0 STEP -1 
93 LET S-INTCRNW2) 
94 IF S=0 THEN LET A=A+U 
35 IF S=1 THEN LET A=A-U 

36 IF X>2 THEN LET Z=1 
37 IF X<=7 THEN PRINT AT 2 1 , 0 ; " 
33 IF X<=7 THEN PRINT AT 2 1 , 2 6 ; " 
93 IF X>7 AND T=6 THEN GOTO 500 

100 IF X>5 THEN PRINT AT 2 1 , 2 0 ; " 
101 IF X>5 THEN PRINT AT 2 1 , 3 ; " 
102 IF X>2 THEN PRINT AT 2 1 , 6 , " 
103 IF X>2 THEN PRINT AT 21 , 23 ; " 
104 IF X>7 THEN PRINT AT 2 1 , 0 , " 32 SPACES " 
105 PRINT AT 6 , A - l ; " 0 " 
106 PRINT AT 7,A-1;" 
107 PRINT AT 8 , A - l ; " 
108 PRINT AT 5 ,A-1;" 
103 PRINT AT 4 , A - l , " " 
110 PRINT AT 3 , A - l , " 
115 LET Q=INT(RND*5> 
116 IF 0=2 AND X<6 THEN GOSUB 360 
117 IF W=0 AND X<=7 THEN GOSUB 400 
118 IF 11=1 AND X<=7 THEN GOSUB 600 
120 PRINT AT 2 , A - l , " 
125 IF X<=7 AND W=0 AND A<=15 AND T=3 THEH GOTO 1000 
126 IF X<=7 AND W=1 AND A > 1 4 AND T=9 THEN GOTO 1000 
127 IF X<=2 AND R<=6 OR X<=2 AND A+2>=26 THEN GOTO 1000 
123 IF X>2 AND A O S OR X>2 AND A+2>=23 THEN GOTO 1000 
129 IF X>5 AND A<=11 OR X>5 AND A+2>=20 THEH GOTO 1000 
130 IF INKEY* ="&" THEN LET A=A+1 
140 IF INKEYS a"5" THEN LET A=A-1 
130 SCROLL 
200 NEXT T 
205 LET X=X+1 , 

tcontinued on page 71) 
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The 
Essential 
Software Company 

THIS IS NOT A 
PRACTICE DRILL! EARTH 

IS BEING INVADED 
ON YOUR T R S 8 0 & V<FFI I E 

Galaxy Invasion 
The newest and most exciting invaders 
type game yet! Cruel and crafty aliens 
attack Earth, You are the sole defender. 
As you fire your laser at the aliens 
they swoop down and bomb you. 
Exciting use of graphics! Must be seen. 

T R S 8 0 L e v e l I & I I 1 6 K T a p e 
V i d e o G e n i e 1 6 K T a p e 

SuperNOVA fimsenr 

Attack Force 

-".m 
Now the amazing ASTEROIDS arcade 
game for your TRS 80! Your ship is 
floating in the middle of an asteroid belt! 
Your only escape is to destroy them and 
the crafty alien spacecraft! Blast them 
with your laser, thrust, rotate or hit 
hyperspace to survive! T R S 8 0 L e v e l s I & I I 1 6 K T a p e 
V i d e o G e n i e 1 6 K T a p e 

Cosmic Fighter 
Your fighter appears below a convoy of 
Aliens! If you destroy them another set 
appears who seem to be slightly cleverer 
than before! Soon your space station 
nears but before you can dock the station 
comes under attack! Survival is up to you! 
The excitement is just beginning!! 

T R S 8 0 L e v e l s I & 111 6 K T a p e 
V i d e o G e n i e 1 6 K T a p e 

qobbU 

Dodge the alien Ramships and fire 
missiles to destroy them before they get 
you. The alien Flagship uses his deadly 
laser bolt to transform a Ramship into 
another Flagship or into your ship's 
double. Look out! Destroy your double 
a n d you could destroy yourself. 

T R S 8 0 L e v e l I b I I 1 6 K T a p e 
V i d e o G e n i e E G 3 0 0 3 1 6 K T a p e 

Robot Attack 

T S C S S S 
T R S 8 0 L e v e l s I & 1 1 1 6 K T a p e 

V i d e o G e n i e 1 6 K T a p e 
The Newest and Most Astounding Arcade 
Game that TALKS has just Reached Planet 
Earth. You can't hetp yourself You have to 
stop them at all cost Don't let up. Written 
especially for high quality graphics you'll 
simply be dazed and excited by theaction. 

MAN 
Watch out behind you! 

As you hurry through 
the maze collecting 

your energy 
modules you score points. But don't let the 
Gobbfemen catch you. If you are crafty. "*'-'-
sneek up behind them and neutralise them 
to gain extra points, Just keep a watch. 
When they attack you they come in fast. 
Just don't lose your nerve. 

T R S 8 0 L e v e l s I & I I 1 6 K T a p e 
V i d e o G e n i e 1 6 K T a p e 

3 - D m e a n s t h a t as y o u w a n d e r t h r o u g f v t h e m a z e s a n d b u i l d i n g s , J \ | j 
f u l l s c r e e n g r a p h i c d isp lay c o n s t a n t l y s h o w s y o u r p o s i t i o n in a 
p e r s p e c t i v e f o r m a t as t h o u g h y o u w e r e ac tua l l y t h e r e ! Th is " ra t 's 
e y e " v i e w a d d s a n e n t i r e l y n e w d i m e n s i o n to a d v e n t u r e . 
Engl ish l a n g u a g e c o m m a n d s c a n b e e n t e r e d at a n y t i m e t o m a n i p u -
late y o u r e n v i r o n m e n t . T h e c o m m a n d sets are extens ive a n d sophist i -
c a t e d . D o z e n s of o b j e c t s a r e s c a t t e r e d t h r o u g h o u t t h e m a z e s a n d 
b u i l d i n g s . Y o u c a n p ick t h e m u p , b u r n t h e m , t h r o w t h e m , e tc . Y o u 
m a y n e e d t h e s w o r d t o f igh t o f t a n ugly l i t t le m a n . O r a s tee l r o d t o 
h o l d apar t c r u s h i n g wal ls . D e a t h m a z e 5000 a n d L a b y r i n t h a l l o w t h e 
t r a d i t i o n a l o n e a n d t w o w o r d c o m m a n d s . A s y l u m i n c o r p o r a t e s o u r 
A d v a n c e d L a n g u a g e I n t e r p r e t e r ( A L I ) , w h i c h a l l o w s fu l l s e n t e n c e 
i n p u t . 

D e a t h m a z e a n d L a b y r i n t h consist of o v e r 550 l o c a t i o n s ! 
fc A s y l u m t o p s 1 2 0 0 l o c a t i o n s l 

04 

O f 

& 

•2 

THE ESSENTIAL SOFTWARE COMPANY 
(Viscounti Ltd.) 01-837 3154 
47 Brunswick Centre, London WC1N 1AF 

I havea . microcomputer 
Please send me your software catalogue. I 
enclose 3 stamped self addressed envelope 
Please send me 
l«rvck)se»ch«iuepostalO(OeiforC .... 

Iplus 50p post & packing) 

| S igna ture . 

Name 

81 Address 

l i 
I, 
I 

Postcode 

M y A C C E S S No is 
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SOFTWARE Flt£ 
(continued from page 69) 
2 2 0 G O T O 9 0 1 1 0 0 F O R E = 7 T O 1 9 
3 0 0 L E T P = I N T < R R N D # 2 5 ) 1 1 1 1 P R I N T A T E , A + 3 ; " A G G " 
3 1 0 P R I N T FIT 2 1 , P . : " 1 2 0 0 P R I N T A T E , A ; " 
3 2 0 P R I N T A T 2 6 , P . : B 1 2 5 0 P R I N T A T E + 1 , A ; " 
3 3 0 P R I N T A T 1 9 , P , " 1 2 6 0 P R I N T A T E + 2 , A ; " 
3 4 0 R E T U R N 1 2 7 0 P R I N T A T E - L , A ; " 
4 0 0 P R I N T A T T , 6 ; " 1 2 7 5 N E X T E 
4 0 1 P R I N T AT T + 1 , I 3 ; " 1 2 S 0 F O R E = 0 T O 2 1 
4 0 2 P R I N T A T T + 2 , 1 4 ; " V " 1 2 3 5 P R I N T A T E , 0 ; " 3 2 S P A C E S " 
4 1 0 R E T U R N 1 3 0 0 I F E > I E T H E N P R I N T A T £ , © ; " 3 2 G R E Y C H A R S . 
5 0 0 P R I N T A T 1 7 , 5 , " W E L L D O N E " 1 3 5 0 N E X T E 
5 1 0 P R I N T A T 1 8 , 5 ; " N O W T R V W I T H " 1 3 6 0 F O R E = 6 TO 1 0 
5 1 1 P R I N T A T 1 9 , 5 , " A S T R O N G E R W I N D . " 1 3 6 5 P R I N T A T E , 1 5 ; " " 
5 2 0 P A U S E 3 6 0 1 3 7 0 I F E = 8 T H E N P R I N T A T E , 1 3 ; " II 
5 3 0 L E T U = U + 0 . 5 1 3 8 0 N E X T E 
5 4 0 C L S 1 3 9 0 P R I N T AT 0 , 0 ; " V O U R P A R A C H U T I S T I S D E A D " 
5 5 0 G O T O 8 0 1 4 0 0 P R I N T AT 1 , 0 ; " B U T I F V 0 U W O U L D L I K E T O " 
6 0 0 P R I N T A T T , 1 6 ; M 1 4 5 0 P R I N T A T 2 , 0 ; " T R V A G A I N , T Y P E - Y E S " . 1 1 

6 1 0 P R I N T A T T + 1 , 1 6 , " 1 5 0 0 I N P U T X * 
6 2 0 P R I N T A T T + 2 , 1 7 ; " V " 1 5 0 1 C L S 
6 3 3 R E T U R N 1 5 5 0 I F X * = " V E S " T H E N G O T O 1 

1 0 1 0 P R I N T A T 2 , 3 ; " G 0 0 D - B V E " ; B * 1 5 6 6 S T O P 

Chi-squared 
mm Gordon Milling ton, 

Guildford, Surrey. 
I N T H E S O C I A L sciences it is often necessary to 

deal with data in the form of frequencies. One 

compares the number of times a particular 

event occurs in a group under study with the 

frequency of the same event in a control 

group. 

We might, for instance, have obtained the 

following relationships between smokers, X, 

and non-smokers, not X, developing lung 

cancer, Y, or not, not Y, 

Smokers Non-smokers 

Cancer 230 78 

No cancer 465 652 

The program fyst asks for these figures to be 
input — lines 10 to 40: L = 230, M-465, 
X = 78, and P = 652. It then calculates and 
prints out the comparative table of the 
numbers observed and expected — lines 120 to 
160 — and finally computes the statistic chi-
squared according to the corrected formula for 
small samples. 

With one degree of freedom in a two-by-two 
table such as ours, chi-squared = 3.481 is 
significant at the five-per-cent level. 

Learning fun 
C M Robinson, 'JJ 

Slough, Berkshire. • 
T I M E S IS A I K program designed to provide 
practice drill and test children on knowledge 
and use of multiplication tables. It may be sei 
to any table up to 21, via the input at line 2. 
Random questions are set followed by five 
possible answers. 

If the correct answer is displayed, the child 
must respond by touching the corresponding 
key, 1 to 5, within the permitted time. A 

•Z* CLS 
5 P R I N T " C H I S Q U A R E D 2 x 2 - 1 DF" :PRINT 

10 I N P U T " X & V " ; L 
2 0 I N P U T " X & HOT V " , M 
3 0 I N P U T " N O T X & V " ; N 
4 0 I N P U T "NOT X & N O T Y".;p 
50 D I M E ( 3 ) 
6 0 fl=L+tt:B=N+P:C=L+N 

7 0 D = N + P : F = C + D 
8 0 £<0>=ft*<C/F> 
9 0 E < 1 > = A * < D / F > 

100 E < 2 > = B # < C / F > 
110 E < 3 > = B # K D / F > 
115 C L S 
120 P R I N T " O B S E R V E D " , " E X P E C T E D " 
130 P R I N T L , E ( 0 ) i 
140 P R I N T M , E < 1 > 
150 P R I N T N , E < 2 > 
160 PRINT P , E < 3 > 
170 IF L > E < 0 > T H E N G = < L - E < 6 > - . 5 > C 2 / E < 0 > E L S E G = < E < 0 > -L- . 5 > C2/E < 0 ) 
130 IF M > E < 1 ) T H E N H = < M - E < 1 > - . 5 > C 2 / E < 1 > E L S E H= < E < 1 ) -M- . 5> C2/E< 1') 
1 9 0 IF N > E ( 2 ) T H E N J = < N - E < 2 > - . 5 > [ 2 / E < 2 ) E L S E J = < E < 2 > -N- . 5 ) f 2 / E < 2 > 
2 0 0 IF P > £ < 3 > T H E N K = < P - E < 3 ) - . 5 > [ 2 / E C 3 J E L S E K=<E<3> - P - . 5 ) [ 2 / E < 3 > 
2 1 0 C H I = 0 + H + J + K 
2 2 0 P R I N T : P R I N T 
2 3 0 P R I N T " C H I S Q U A R E D = " ; C H I ; " W I T H 
240 P R I N T " 1 DF A N D 1 TAIL" 
2 5 0 P R I N T : P R I N T : E N D 

correct answer credits the child with one point 
and an incorrect answer debus the total by 
one. 

I-ine 70 ensures the child can recheck the 
display as long as required before continuing. 
A final score is given out of a maximum 
possible of 10. To save memory space, others 
may find the technique employed here in lines 
170 and 240, of saving numbers as characters 
in a string useful. 

The second program sets 10 questions of the 
form 

12 X ? = 108 
which have to be answered by touching the 

number key. I find lines 110 to 140 
particularly useful as protection against 
inadvertently touching the wrong key. 

Thinking time is penalised by a descending 
score as is an incorrect answer. Up to three 
incorrect answers are allowed. The correct 
answer is automatically displayed and held 
until the operator commands the game to 
continue by touching the Newline key. 

A reward appears for a good score. The 
degree of difficulty can be adjusted by 
amending line 80, for example, to become: 

LET X = INT (RND*100) + 1 

1 P R I N T " W H I C H T A B L E ? " 6 0 I F J = 1 0 T H E N S T O P 
2 I N P U T B 7 0 I N P U T Z T 
5 R A N D 8 0 C L S 

1 0 L E T S - 0 9 0 L E T FL*="" 
2 8 L E T J = 0 1 0 0 L E T A = I N T < R N D # 1 3 > 
3 0 L E T V = 6 1 2 0 P R I N T A ; " x " ; B ; 
3 5 L E T K = 0 1 3 0 F O R N = 1 2 T O 2 8 S T E P 4 
4 0 L E T 2 = 1 0 6 1 4 0 L E T X = B * I N T ( R N D # 1 3 > 
5 6 P R I N T i"SCORE " ; S (continued on page 73) 
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ELECTRONIC GAMES 
XOLOUR CARTRIDGE 

f.V. GAMÊ  BASf T.V. GAMET 

S E M I - P R O G R A M M A B L E T V G A M E 
* 4 C a r t r i d g e s 4 M a i n s 
A d a p t o r ^ Q Q 
N o r m a l P n c u f 7 3 J U O « 7 . S 0 
NOW REDUCED TO; •«« VAT 

F U L L Y P R O G R A M M A B L E 
C A R T R I D G E T V G A M E 
1 4 C a r t r i d g e s a v a i l a b l e 
N o r m a l P r i c c £ 8 7 8 6 
N O W R E D U C E D T O 

ATARI 
T.V. 

GAME 

SPACE INVADERS 
* m a ** * I 

ff* & ffh I 

£59 
T h e m o s t p o p u l a r T V G a m e o n 
t h e m a r k e t w i t h a r a n g e of o v e r 
4 0 c a r t r i d g e s i n c l u d i n g S P A C E £ Q C 

i(IC VAt 

dge: 
I N V A D E R S w i t h o v e r 
a a m e s o n o n e c a r t r i d g e 

f ! f t 

Hand IWId tnvartrrs Ga-r ies ava i lab le £ 1 9 9 5 | 
• Invaders Car t r idges ava i lab le to tit 

I HAOOHH ACtmove Pm: "S 67000 
• Cartridges also av.n inble I of 

MA TTEL lELfXG ROM RON 
DA'ABASE lUIERTOM 

CHESS COMPUTERS TELETEXT 
15 

M A N Y U N I T S 

A R E C O V E R E D I 

I T H E E X C L U S I V E 

T S I L I C A S H O P 2 Y E A R G U A R A N T E E " 

W e c a r r y a r a n g e o l o v e r 
different Chess computers 
E l e c t r o n i c C h e s s 
C h e s s T r a v e l l e r 
C h e s s C h a l l e n g e r 7 
S e n s o r y 8 
S e n s o r y V o i c e 
SPECIAL OFFERS 
VOICE C H E S S C H A L L E N G E R 
N o r m a l price £ 2 4 5 N O W 1 1 3 5 . 0 0 
S A R G 0 N 2 6 B O R I S 2 5 
Norn al Price £ 2 7 3 7 0 N O W £ 1 9 9 9 9 
Alt p/Kti rflf.We i' A t 

£29 95 
£39.95 
£79 00 

£119 00 
£259.00 

ADD-ON 
ADAPTOR £199 

mc VA1 

T H E R A D O P I N T E L E T E X T A D D O N 
A D A P T O R 

Plug rne tdapior into the aerial socket of tour 
Colour 7 V jttd receive ihe CEEFAX and 
ORACLE ItltfSion information services 
T H I S N E W M O D E L I N C O R P O R A T E S 
' Double lî .ghl fiviracter I il'lv 
• Trufl PAL Coloi. * 
' Meets Hint BBC 4 IBA broMcm iftf Jnons 
' Pulh bullun i hrtrtrwl cnange 
* lo remove t"e IC VlJlĈ  nfll m<M 

TV P R O G R A M M E S 

' Goxl (Ul̂ l circuit On .I'd iLf reliabiltlv " r,rwSLiPFRlVP3SE News Fl«t» l»CiliTv 

SPEAK & SPELL' rADDING MACHINE 
N o r m a l Pr ice £ 4 9 9 5 
N O W R E D U C E D T O 

OLYMPIA HHP 1010 
Normal Price £57 21 
N O W R E D U C E D T O 

£39 

" V . 

. 5 0 V A T 
t e a c h your ch i ld to 
spell properly w i t h 
this u i m u e l « | i n i n ^ 
aid Futly automatic 
features and Scoring 
Addition,-* I word 
modules available to 
cxlend ihe range of 

words 

£34 a 
Use* tire isifv pape-' 
Vo 10 buy cxper».-,ip 
irt«*n\al papar' 
fan sad I.st.fvy PRIMER 
C A L C U L A J O H ? lines per 
seconu >0 <j.g.i :v 
Uses it c» Mi', a i aaainfl 
inachinu /o Is Battery or 

main* optvaled 

24 TUNE 
ELECTRONIC DOOR 

BELL 
N o r m a l Pr ice £ 1 9 7 0 
N O W R E D U C E D T O 

I 
£12 • . 7 0 inc VAT 

Plays 24 different tunes 
w i t h separa te speed 
c o n t r o l a n d v o l u m e 
control Select the most 
appropriate tune for your 
visitor, with app/opr>aie 
tunes for different t i m « o f 

the year' 

MATTEL T.V. GAME 

£199.. 
H A N D H E L D G A M E S 

EARTH INVADERS 

These invade** are a trcrO ol Creature hi|He*to 
unMwwn to nvan Thev canno? be k>»«J 
<rKM*Oh*J motfods - lh#y OC lKir»ed Th* 
turn!*- us conducted m a maze MjyAd* cA 
rtl.ens chase homii iroDps Tn«on:> Aa* of 
ciimmHi n j '.hern <sbv 
digging notes and 

iog them 

I [roup* I I-If II. I Ui 

£23.95 WAh 

H A N D HELD G A M E S 

GALAXY 
1000 

I he 2nd genial -on Cwla«> Evader Fh* .uvjder* 
re giouped and have a warnings 

SULXIIV fpKWAh wftiftt ihn pfa»«r <. at serial is 
liimi«d io |nit 2bO missiles to be launched front 3 
flti«ile nations You to preveni Ihe invaders 
landing or Imra 
desHov<«jj vouf Iwnf 

Ldefencev £19.95 

THE OLYMPIA — POST OFFICE APPROVED 
TELEPHONE ANSWERING MACHINE 

W I T H R E M O T E C A L L - I N B L E E P E R 
this telephone answering machine is manufactured by Olympia Business Machines, one of the 
largest Office Equipment inanulacture'S in me UK It is lully POST OFFICE APPROVED and will 
answer and reccid messages for 24 "Ours a day With vour remote call-in b'eepe' vou can receive 
these messages by telephone wnerever you are m the world The remote call-inhlseper aenvates the 
Answer Record Unit wftich will at your command repeal messages knepor erase ihem and is 
activated Ironi anywhere m the world. Of on your return tovour home or office The machine can also 
be used for message referral if vou have an urgent appointment butarcexpectmgan importanicali 
simpty record the phone number and location where vou can be reached With optional e>ira 

bleepers (£13 eachl this facility can be 
emended to colleagues and members ol 
the family Using a C90 standard cassette 
you can record as many as 4 5 m e s s a g e s 
The announcement can be up to 15 
seconds long and the incoming message 
up to 30 seconds long 
Trie machine is easy so install and comes 
v. iti full instructions It is easily wired to 
your junchon bon with the Spade connec-
tors provided or allemat-vety a tack piug 
can be provided to plug mtoa lack socket 
Vest important of course 'S the tact that 
.1 is lullv POST OFFICE APPROVED 
rhe price ol £1 35 line VATt includes pie 
machine an e«tra light remote callm 
Bfeepcr the microphone message i.ipe 
A C mains adaptor The unit is 
9Ji"»$"k2' •' and is fully guaranteed tor 
12 munms Thr telephone can be placed 
directly on the unit no additional desk 
space is required 

£135 
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F t i l u r n 
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SOFTWARE FILE 
(continued from page 71) 70 CLS 
150 IF X=ft#B THEN GOSUB 300 80 LET X=INT <RMD#12> +1 
160 PRINT TAB H.;X; 90 LET N=INT <RND *10> -

170 LET fi$=fi$+CHR$ X 100 PRINT x.;" X ? = " ;X*N, 
180 NEXT N 1 10 LET B=C0DE INKEVf 
185 LET J=J+K 120 IF B>27 flN"i £<38 THEN GOTO 150 
190 FOR T-1 TO 20 130 LET 3=S-1 
200 IF INKEVSO"" THEH 1 !T V=VhL INKEV* 140 GOTO 110 
210 IF V>5 THEN LET V=0 150 LET B=B-28 
220 NEXT T 160 PRINT E 
230 IF V=0 THEN GOTO 270 170 IF B=N THEN GOTO 260 
240 IF CODE ft$<V>=ft#B THEN GOTO f:59 180 LET S=S-10 
250 LET S=S-1 190 PRINT "WRONG'S "SC0RE= 
260 IF V O 0 THEN PRINT , "WRONG" 200 LET E=E+1 
270 IF ZO100 THEN PRINT , "VOU MISSED 11;Z 210 IF E<3 THEN GOTO 100 
280 GOTO 30 220 PRINT "ANSWER IS "JN 
300 LET K=1 230 INPUT fif 
316 LET Z=X 240 NEXT ft 
320 RETURN 250 GOTO 300 
350 LET S=S+1 260 LET S=S+10 
360 PRINT ,"CORRECT" 270 PRINT "CORRECT","SCORE = " ;S 
370 GOTO 30 280 PfiUSE 50 

10 RfiND 290 NEXT hi 
20 PRINT "PRESS NEWLINE WHEN VOU flRE REfiBV" 310 IF S>800 THEN PRINT , , " **G00D*#" , 
30 INPUT fl$ 320 P R I N T / , " G f t M E OVER" 
40 LET S—1000 330 INPUT flf 
50 FOR fi=l TO 10 335 CLS 
60 LET E=0 340 RUN 

The 24-line screen 
Timothy Gilbert, 
Barry, South Glamorgan, 
As AN AVID zx-SI user I have discovered a few 

useful tricks while experimenting. One of 

these is a 24-line screen. The screen is 

normally 22 lines by 32 columns, with another 

two lines at the bottom for input. Many 

probably know how to Poke characters on to 

these lower lines, but would ic not be better to 

Print or Print At on them? Here is how to. 

The system variable at 16418 is the number 

of lines in the lower half of the screen. 

Although you are told it crashcs the system if 

Through the maze 
Ft Pincott, 
Mansfield, Notts 
Bv CHANGING a few lines in the three-

dimensional maze in the Acorn Atom Magic 
Bock you can ;urn the program ;n:o a quick-
reaction. real-time, high-speed game. Hit the 
wall and you arc dead. Use navigator for next 
left and right turns and do not press too soon 
or too late or you will hit the wall. Try to find 
your way through the maze at high speed. The 
C key is for left ana B key for right. 

On the end of my Maze game is a shortened 
version of Space Battle — level 6 with one 
alien — so when I have eased through the 
maze, I have to shoot down an alien. The more 
memory you use, the smaller your maze size 
will become. You exit via Line 11.5. 
1175 p L = X; M = Y; IF L>N; IF 0 ~ M; G.5000 

5000 SPACE BATTLE 

Equations solved 
A Jones, 
Leeds. 
As THIS program contains io Peeks or Pokes, 
it could run on many other machines in 

mm 

m^m 

1006 LET R'v-PEEK 16418 
1010 POKE 1 6 4 1 3 , 2 
1020 INPUT R$ 
1030 POKE 16413,RV 
1040 LET RV=0 
1 090 RETURN 

Poked, it does not in fact do so. B\ ?oking in 
the value — the numbers on the screen are 
reversed in this variable — we are able to use 
the full 24 screen lines. 

On these lines we can Print At — the bottom 
line is now 23 — and Print. This is especially 
useful when adapting programs from systems 
with 24 screen lines and in producing a very 
large chess-type board. Do not try using Input 

or Scroll — you will crash the system. 

As an extension to this idea, if you print 
what you require and then Poke 16418 with 
the number of lines you wish to protect, when 
you use Scroll only the top half of the screen 
will move leaving your printed text 
untouched. 

If you want to input something, Poke 
16418,2 but ensure there is nothing important 
on the bottom two lines as they will be cleared. 
I usually print my prompts on the normal 
screen only and protect them with a Poke. 
This leaves the bottom two lines clear for my 
Input subroutine, to obtain data without 
disturbing my prompts but still leaving them 
protected on Return. 

1120 0 
1122 F.C= 1 TO 5;?#B888=?#B888 4#F0+C 
1123 C?#7F=?#B081 &8-'N.C 
1124 Z C H T " 
1125 I F?#83=8Z=CH " C" 
1126 IF?#84=0;Z=CH , ,R" 

TRKE OUT LINE 1127 
TAKE OUT LINE 1123 
TRKE OUT LINE 1123 

1152 P .$7*12 ,"VQUR'E DEAD NEXT";RUN 

addition to the IK ZX-81 for which it was 
written. It solves simultaneous equations of a 
standard found in GCE O-level and CSE 
mathematics exam papers. Not only can it be 
used to do homework, but it can be used to 
solve general logic puzzles. For example: 

Fred buys three apples and two bananas which 

cost him 4p. Then George buys seven apples and 
three bananas which cost him l ip. If X equals 
apples and Y equals bananas, find how much one 
apple costs and how much one banana costs. 

3 X + 2 Y = 4 
7 X + 3 Y = 11 

(continued on next page) 
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SOFTWARE FILE 
I continued from previous page} 

First the title is printed. Lines 20 to 130 are 
involved with the inputting of the equations 
and lines 150 to 170 print the two equations. 
Lines 180 to 190 change variables B and C to 
negative numbers and then they are applied to 
the formula in line 200 and 210. 

The lines 220 to 240 print the appropriate 

values of X and Y. The remainder of the 
program then asks you whether you wish for 
another equation to be solved. 

If wc consider the Fred and George example 
the two equations were: 

3 X + 2 Y = 4 
7X + 3 Y = 11 

The program first asks to input the X value. 

Here you would type 3 and Newline. Then it 
instantly asks for the Y value. You type 2 and a 
Newline. Then, when it asks for the answer, 
type 4. It then continues to question you on 
the second equation. After this, the screen 
clears and the two equations are printed 
followed by the two numbers that X and Y 
represent — the first is X. 

10 PRINT "SIMULTANEOUS EQUATIONS" 150 PRINT" THE ANSWER 
20 PRINT AT 11,11;"INPUT X VALUE" 160 PRINT AT 5 ,5 ;A , "X+" ;B ; "V=" ;E 
30 INPUT A 170 PRINT AT 6 ,5 ;C ; "X+" ;D; "Y=" ;F 
40 PRINT AT 11,11;"INPUT V VALUE" 180 LET S=B*-1 
50 INPUT B 190 LET R=C#-1 
60 PRINT AT 11,11;"INPUT THE ANSWER" 2^0 LET X»<<D*E)+<S*F>)/<<B*fi>-<S*R)) 
70 INPUT E 210 LE T Y« (< R *E )+< A*F > > / « !•*A ) - < S*R > ) 
80 PRINT AT 11,11;"INPUT OTHER X VALUE" 220 PRINT "X= " ; x 
30 INPUT C 230 PRINT 

100 PRINT AT 11,11;"INPUT OTHER Y VALUE" 240 PRINT "Y= " ;V 
110 INPUT tl 250 PRINT "ANOTHER? <V,YES N ,N0V 
120 PRINT AT 11,11;"INPUT OTHER ANSWER" 268 INPUT L* 
130 INPUT F 270 IF Lt="N" THEN STOP 
140 CLS 230 GOTO 10 

Telescope modelling 
B Spencer, 
Chatham, Kent, 
TELESCOPE MODELLING should be of general 

interest, and of special interest to those who 

own, or intend to buy or build an astronomical 

telescope. 

When run the program will display: 

DATA OR CALC 

If data is input, the screen will display two 

rows of figures: 

LOWEST MAGNITUDE 

11 15 22 33 38 45 

MAGNIFICATION 

60 80 120 180 200 400 

These figures are related vertically — that is, 
a magnification of 60 will resolve stars down 
to a magnitude of 11. The table of data is 
useful as a means of reference. When selecting 
eyepieces in the calculation section. 

Key Newline for the calculation section of 
the program which allows the telescope optics 
to be configured. 

OBJECT LENS DIA 

means input the desired value — say, 200 for a 
200mm. lens. 

FOCAL RATIO OF OBJECT 

means input the ratio — 10 for an f/10 lens. 

The screen will clear and then display the 
values input plus the focal length of a mirror 
which will have been computed for an 
eyepiece focal length from which the 
magnification of the telescope can be 
calculated. The following display then 
appears: 

08JECT DIA = 200mm. 

FOCAL RATIO = F/10 

FOCAL LENGTH = 2,000mm. 

FOCAL LENGTH EYEPIECE 

Input a value for the eyepiece. For example, 
25mm. input 25. The screen will clear and the 
display is produced. 

OBJECT DIA = 200mm. 

FOCAL RATIO = F/10 

FOCAL LENGTH = 2,000mm. 

FOCAL LENGTH EYEPIECE 25mm. 

MAGNIFICATION IS 80 

FOCAL LENGTH EYEPIECE 

The display now shows all the data input 
plus the focal length and magnifications which 
have been computed by the program. The 
magnification is calculated to the first decimal 
place. Finally, the user is asked for another 
eyepiece value. The program can cope with up 
to four eyepiece values and gives the resulting 
magnification. After this the display will again 
ask: 

DATA OR CALC 

Should a value of eyepiece focal length be 
input which would prove to be beyond the 
effective magnification of the system — say, 
too low a value — then the program will tell 
vou that it is too small. 

10 PRINT "DATA OR CfiLC" 
20 INPUT A* 
38 IF A$="CALC" THEN GOTO 120 
40 CLS 
50 PRINT "LOWEST MAGNITUDE" 
60 PRINT 
70 PRINT "11 15 22 38 45" 
80 PRINT "MAGNIFICATION" 
90 PRINT 
100 PRINT "60 80 120 180 200 400" 
110 INPUT A$ 
120 CLS 
138 PRINT "OBJECTIVE LENS DIA" 
140 INPUT C 
150 PRINT "FOCAL RATIO OF OBJECT" 
160 INPUT H 
170 CLS 
180 LET E=C*B 
190 PRINT "OBJECT DIfl = ";C;" MM" 
200 PRINT "FOCAL RATIO = F/";D;" " 

210 PRINT "FOCAL LENGTH = ";E;" MM" 
220 LET N=1 
230 PRINT "FOCAL LENGTH EYEPIECE" 
240 INPUT V 
250 PRINT V;" MM" 
260 LET Z=E/Y 
270 LET L1=E-Z*V 
280 LET K1=10#L1/Y 
290 IF Z>C*2 THEN GOTO 340 
300 PRINT "MAGNIFICATION IS ".;Z;" "JK1 
316 LET N=N+1 
320 IF N=4 THEN GOTO 360 
330 GOTO 230 
340 PRINT Y; M MM TOO SMALL" 
350 GOTO 230 
360 PRINT M*#***HATA OR CALC*****" 
370 INPUT A$ 
380 IF A$="CRLC" THEN GOTO 120 
390 GOTO 40 

Calculated risk 
Loll Holt, 
Worsley, Manchester. 
WHEN SOMEONE referred to my ZX-81 as a 

"glorified calculator", I began to wonder if it 

would be really possible to make it perform 

like one. The resulting program is really a 
basis for future development. You enter your 
calculation in the usual form, e.g.: 

3"SIN (PI/41 + 3 
followed by Newline. The result is displayed 
at the top of the screen as on a calculator 
display. If you then enter another expression, 
the first result, stored as E, is forgotten while 

the new value is displayed. If, however, you 
now enter: 

+ SOR 32 

the value of this — root 32 — is added, or 
whichever operation you want, to the 
displayed number and the new result is 
printed. If you just press Newline, the value at 
the top of the screen is stored in memory as a 
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SOFTWARE Fill 
variable M. Thus the memory can be recalled 

by: M {Newline) 

and also used in calculations: 

SQR M - 4 

It should not be difficult to expand this 

program, introducing such functions as more 

memories, percentages, a Clear function and 

constant. 

Incidentally, the only ways out of this 

program are Stop or Break, both of which are 

bad programming but easier and quicker than 

checking to see if the user has input some 

special code meaning "stop". 

In Golf, you play a nine-hole course, and the 

length of each hole is random. To make a 

stroke, hold down any key for a certain time: 

the longer you hold it down the further the 

ball goes. Beware — the maximum distance is 

200yd. 

When you are within 30yd. of the pin the 

computer putts for you: two putts from more 

than 5yd., one from less than 5yd. unless, of 

course, you chip into the hole. After some 

practice you should be able to complete the 

course at level par. 

My final program is a mystery for you to 

solve. Type it in and find out what, if any, its 

purpose is. When you have discovered what it 

does, try working out how it does it. As a clue, 

it would take nearly 20 years to fill a line. 

5 RRNIJ 
10 LET T=0 
15 LET H=1 

120 PRINT AT 1 , 7 ; T 
125 STOP 

20 LET 3=0 
CALCULATOR 25 LET L*INT<RND&25&> +250 CALCULATOR 

30 LET P=VAL<STR* L " 1>+: 5 PRINT TAB 16; "CALCULATOR" 
35 CLS 10 LET E=6 
40 PRINT "GOLF" , , "SCORE" , , , , "HOLE" , , "LENGTH" , , "PAR" , , 15 PRINT AT 2 , 0 ; ' ( 1 4 SPACESV, AT E 

•STROKES" 26 INPUT Ef 
45 IF THEN GOTO 120 25 IF E J = " " THEN GOTO S0 
5 0 PRINT AT 1 , 7 ; T; " - " ; AT 3 , 6 , Hi AT 4 , 8 . L . " - - " , AT 5 , 5 , R AT 6 , 9 , 33 LET C=C0DE E l 

S 35 IF C>20 AND C<25 OR C=216 ThEH LET E#=STF'# E+E# 
55 IF L<30 THEN GOTO 105 4a LET E=VAL EJ 
60 I F INKEYf=" " THEN GOTO 60 45 GOTO 15 
65 FORI=0 Tu 25S 50 LET M=E 
70 IF INKEVI= " " THEN GOTO 90 55 GOTO 15 
75 NEXT I 

55 GOTO 15 

S0 LET 1=100 
85 GOTO re 

LET S=S+I 
9 5 LET L=MBS(L- I> 

180 GOTO 50 

MVSTERV PROGRAM S0 LET 1=100 
85 GOTO re 

LET S=S+I 
9 5 LET L=MBS(L- I> 

180 GOTO 50 

1 PRINT " \ '32 INVERSE SPACES)" 

S0 LET 1=100 
85 GOTO re 

LET S=S+I 
9 5 LET L=MBS(L- I> 

180 GOTO 50 

2 LET A=PEEk l6396+256*PEEk 16397+31 
3 LET £=PEEk A=157 
4 POKE A . 157-E 

105 LET T«T-P+S+ <• L>5 ) + < L O 0 ) 5 LET A=A- I 
110 LET H=H+1 
115 GOTO 20 

6 GOTO 2+B 

Formula for success 
Michael Dunn, 
Hebburn, Tyne and Wear. 
THIS SHORT routine runs on the IK basic 

machine and calculates empirical chemical 

formulae from experimental data. 

First, you are asked to input the number of 

elements in the compound. Then, in response 

to the prompt "Type data", you must type the 

symbol, relative atomic mass and percentage 

of the element present in the compound, from 

each element in turn. 

The computer will then calculate the 

simplest formula from these inputs and print it 

out, with the ratios of atoms in brackets 

correct to two decimal places. The program 

can handle up to 10 elements. Press Newline 

to process another set of data. 

The data is stored in three arrays AS(), A{), 

and B() and is input and processed via two 

loops. Line 105 prints out the empirical 

formula rounding down to two decimal places. 

0 REM M.DUNN 1931 60 INPUT ft(N) 
5 CLS 65 INPUT B(N) 
10 PRINT "HOW MFINV ELEMENTS?" 70 PRINT R$(N);TAB 10;R <N);TRB 
15 INPUT R 13;B<N> 
20 PRINT "TVPE BATFI" 75 LET B<N)=B<N>/RCN> 
25 DIM R$<R.. 2> 80 IF B C N X C THEH LET O =BCN> 
30 DIM R(R) 85 NEXT N 

i . J DIM B<R> 90 FOR N=1 TO R 
40 PRINT ,, "ELEMENT"; TRB 1@.:"R 95 PRINT R$<N>;"C";INT (BC:N>/C 
.R. M.";TRB 18;"P.C." * 100)/100.; ">"; 
45 LET C=100 100 NEXT N 
50 FOR N-I TO R 105 INPUT B$ 
e - c -
w t w i INPUT H$(N> 110 IF B$=" H THEN GOTO 5 

Clanger dropper 
G Stephen. 
Aberdeen. 
I WOULD I.IKE to oiler some corrections to the 

explanatory text of Zero Dropper in Software 

File, December 1981 and a correction to The 

program itself. In the text, the variable used 

was %N and not ZN, and in the explanation of 

the string format, it is not an equals sign but a 

decimal point. Line 10040 should read: 

10040 I = 550 

and the last statement in line 10030 may be 

dropped. 

Doodlebug 
Luc Fountain, 
New Ash Green, Kent. 
DOODLEBUG IS A brief and easy program for 

the Atom and occupies less than 6.5K. A line 

tracks across the screen, starting in the middle 

and rising. It can be steered diagonally up or 

down, using the CTRL, Shift and repeat keys. 

For example, to go diagonally down and left, 

press CTRL and repeat simultaneously. 

The designs that appear can be frozen by 

pressing ESC, or alternatively by allowing the 

cursor to reach the top of the screen. To 

restart, press any letter or number key. 

6 REM DOODLEBUG 
1 REM BV LUC FOUNTAIN 
2 REM 
3 CLEAR 0 
6 B=32 
8 F . f l=25TO50; IF?#B001< 

i e " r F ? # B 0 0 1 & # 4 0 = 0 ; E - B - l 
14 IF?#B002&#40=0; h l - f i -2 
16 MOVED., flj DRANB.-A 
15 WAIT;WRIT;WRIT;WAIT 
19 H .h 
26 LINK#FFE3;G.3 • 
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J R S S O F T W A R E 
19 W A Y S I D E A V E N U E . W O R T H I N G , S U S S E X . B N 1 3 3 J U 

T E L E P H O N E W O R T H I N G 65691 ( E v e n i n g s a n d W a « k « n d * o n l y ) 

2 X 8 1 - S L A L O M I 1 6 K R A M P A C K R E Q D . I 
S l a l o m events a l w a y s d r a w grea t c r o w d s to t h e ski resof ls 
a n d i h e T V . c o m u r a s are never far beh ind . N o w (he skier 
o n y o u r T V . sc reen d i rect ly u n d e r your c o n t r o l a n d his 
success in n e g o t i a t i n g the s la lom pests a n d ach iev ing a 
l»s l t ime relies entirety o n your skill w t h t h e Z X 8 I keys . 

m^m 
@ d 

m m 

Z X 8 1 B L A C K H O L E S I 1 6 K R A M P A C K R E Q D I 
Y o u r starship is in a n u n k n o w n ga laxy cons is t ing ent ire ly 
.if b lack ho les w h i c h cont inua l ly th rea ten t o s w a l l o w y o u . 
Y o u r skill a t t h e c o n t r o l a n d y o u r abil i ty t o took a n d th ink 
m a n y m o v e s a h e a d is t h e on ly th ing tnat s t a n d s b e t w e e n 
y o u a n d dest ruc t ion . H o w long c a n you s u r v i v e 7 

B O T H p r o g r a m s o n o n e c a s s e t t e £ 4 . 9 5 

N E W - A n E S S E N T I A L a d d i t i o n t o y o u r I K R A M Z X 8 1 (Or Z X 8 0 6 K R O M > 
C S S D O a -vnt ten b y P A U L H O L M E S ) 

Prov ides the fo l low ing add i t iona l facilit ies: 
Line r e n u m b o t - you state s tar t ing n u m b e r a n d i n c r e m e n t va lue . 
S e a r c h a n d rep lace c h a n g e s every o c c u r e n c e of a charac te r as yoo reaui re . 
Free space tens y o u h o w m a n y f ree by tes y o u h a v e left . 
S P E C I A L G R A P H I C S R O U T I N E S 

H y p e r yraphic& m o d e - graphics never seen o n a Z X 8 I be fore . 
O p e n — instant ly sets u p as m a n y e m p t y print l ines as y o u requi te . 
Fill - u s e d in c o n j u n c t i o n w i t h O P E N fills your screen instant ly w i t h y o u r speci f ied 
character . 
Reverse — c h a n g e s e a c h charac te r o n your screen to its inverse v ideo 
T A P E R O U T I N E - providus a system W A I T condition u n M a sgnal s received in 
the casset te ear jack — m a n y uses ' 
Al l these rout ines are w r i t t e n in m a c h i n e c o d e a n d togo lher take u p onty 164 B Y T E S 
of y o u r prec ious R A M - e n incred ib le a c h i e v e m e n t ! ! 
T h e pr ice i i incredib le too! O N L Y £ 3 . 9 6 for casset te , inc lud ing F U L L inst ruct ions a n d 
e x a m p l e p r o g r a m s . 
A L S O avai lable 16K vers ion O N L Y £ 4 . 9 6 w h i c h includes all t h e a b o v e P L U S : 
G O T O ' s a n d G O S U S ' s i n c l u d e d in lino r e n u m b e r . 
S e a r c h for a n d list e v e r y l ine c o n t a i n i n g spec i f ied charac te r . 

Z X 8 0 - P R O G R A M M A B L E M O V I N G D I S P L A Y ( 4 K - R O M only ) N O W O N L Y € 3 96 
Casset te w i t h I K , 2 K versions a n d 3 e x a m p l e p r o g r a m s plus F U L L d o c u m e n t a t i o n 

16K R A M p a c k 
black case, ful ly t e s t e d a n d g u a t a n t e e d 
ip iease a l low days for d d i v e r y l 
Full refund if not delighted. 

£35 
OVERSEAS CUSTOMERS 
PLEASE NOTE 

rrusi be m x l t n Sw-ling by IflterntKvijI M o n o Ordu 'SvoieOW 
m r o u ' b i i k l P i u w M s SO p r c e lotovt 'OveraaHfiHefrgo iC lRAMpaek l 

COMPUTER Nascom Wicrocomct/e's 

A C O R N 
The Acorn Atom must rank as the best introduction to computing; 
on the systems side because it allows you painless access to 
assembler and machine code; on the applications side because of 
its superb graphics and powerful version of Basic. Based on a 6502 
the hardware is easily understood and control ot external 
equipment is facilitated by a readily accessible bus. 

N A S C O M 
The ultimate for hardware and software buffs alike. A totally 
flexible design based on the widely accepted Nasbus. Unlimited 
expansion possibilities supported by numerous independent 
manufacturers. Your number one choice if you want to develop a 
disc based CPM system suitable for business applications. 

P R I N T E R S 
E ison from £345. 

C H I P S 
2114 
4116 

£1.25 
£1.25 

4118 £6.00 
All prices exclusive of VAT 

OFF 
24a A b b e v i l l e R o a d 
L o n d o n S W 4 9 N H 

2532 £8.00 
2516 £4.50 
6522 £6.00 

[ 
Tel: 01 675 4557 

01 674 1205 

C O M P U T E R 100 
LIMITED 

MZ-80K S P E C I A L OFFER! 
I N C L U D I N G B A S I C T A P E A N D P R O G R A M M I N G M A N U A L 

A proper full size microcomputer for less than the real 

cost of a toy microcomputer . The Sharp comes with 

4 8 K of R A M and the screen and cassette are built in, 

instead of being expensive extras. 

Full range of 
all Sharp peripherals 
stocked at highly 
competitive prices 
Ring for further details 

C o m p u t e r 100 L i m i t e d 
7 S o u t h c o t e P a r a d e 
S o u t h c o t e F a r m L a n e 

S o u t h c o t e 
R e a d i n g , R G 3 3 D 7 

R e a d i n g (0734) 584545 

C O M P U T E R 1 0 0 L I M I T E D 
N a m e : _ 

I 
I 
| A d d r e s s : 

I 

M A I L O R D E R F O R M 

Price is inclusive of V A T 
at current rate of 15% 

I 
I 
I 
I Card No: 

M a i l T o : C o m p u t e r 1 0 0 L i m i t e d 

Post Code: 
T e l : 

I 
Add £7.50 carriage/insurance to Mail Orders I; S o u t h c o t e P a r a d e , S o u t h c o t e 

R e a d i n g , B e r k s , R G 3 3 D 7 

YC 2 .'82 
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COMPETITION CORNER 
Troll p lague 
BY ANTHONY ROBERTS 
T H E R E A R E five exits from Ben-Heri's troll-

infested cave system. Each is barred by a great 

iron door, opened by one of five keys. Only 

the fifth door leads to freedom and you need to 

have the correct key in order to escape. Ben-

Heri gives you the first key and otiers you 

some copper coins. All the trolls in the caves 

have their instructions and all passages are 

one-way. 

How many copper coins should you take? 

Here is the cave map with the trolls' 

instructions. 

A f 15 book token will be awarded to the first 
correct solution drawn from the competition 
bag. All entries must be at the Your 
Computer offices by the last working day in 
February. The name of the winner, the 
solution, and a competition report will be 
published in the April issue of Your 
Computer. 

If you want to set a competition for Com-
petition Corner, remember that the simplest 
solution should be calculable by a short 
program rather than by any othei form of 
reckoning. 

AN OVERWHELMING NUMBER of entries were 

received for the December ZX Printer 

crossword competition. More than 600 

solutions were sent in and nearly all of them 

were correct. Picking a winner was a difficult 

task, but eventually we plumped for Roger 

Colyer of 37 West View Road, St Albans, 

Hertfordshire, AL3 5JX, for his " I will use 

the hard copy from my ZX Printer to make 

Prints Charming from an ugly prog". A ZX 

Printer is on its way. 

Similar entries on this theme included W 

McQuarrie's "ensure that some day my Prints 

will come" and W Baker's " alumina te my roll 

and make my mark as the character Prints 

Charring". Other entries which caught the eye 

included T Collins — he must be a Tiswas fan 

— with "Hist mmv pprograms. 0 0 . K K " , D 

Owen with "print Diana Dors in 2-D" and M 

Yates with "record and analyse the total 

vocabulary of my parrot". 

('live Sinclair proved to be a popular choice 

readers wishing to let o(T steam. D 

horpe's entry "get something in writing 

Sinclair at long last" summed up a 

people's feelings, as did Julian 
s • "tie up the head of Sinclair 

c u s t o m e r .a- department". Pride of place, 

ho'A. . . • ;> to Nick Willder's "generate 

those j a :.. • .. • that win Your Computer 
crossword . petitions". Awful puns? Shame 

on you. 

No-one sen: :r . . <:r.plcte corrc.ct entry for 

the Christmas worr.ptw :. Perhaps you 

found it too hard For those who attempted 

the competition, the answer* arc as follows: 

Round 1. 
1. Be" Telephone announced it in 194S. 
2. It was patented in 1893, six years after its 
invention, by Leon Bokee. 

3. 1948; it was called the Selective Sequence 
Electronic Calculator. 
4. 1950; it cost £250,000 in those days. 

5. Blaise Pascal, 

C o m p e t i t i o n reports: solut ions 
t o Z X Printer c rossword 
and t h e Chr is tmas quiz 
6. Electronic Numerical Integrator and "CAT" "ANT" "DOG" "BAT" 
Calculator, built 1945/6. PUCE | MAUVE | NAVY OCHRE 

I 

Round 2. EBONY HAZEL GOLD 
I 

FAWN 

Doc, Dopey, Grumpy, Happy, Sleepy, Sneezy, WIRE WIRE WIRE WIRE 
Bashful. I I / I | 

KINGFISHER INDIGO JADE LILAC 
Round 3. SCREEN SCREEN SCREEN SCREEN 

1. 60, n '-4. 
2. 3; numbers 1 to 10 in alphabetical order. 

3. SE5EN; numbers five, six, seven with roman 
numerals substituted. 
4. 2016; the next years commencing on a 
Friday. 

5. 91, 2<x7). 
i 

Round 4. 

The relationship between all the machines, 

wires and screens is: 

The December crossword solution. 

Hence, the kingfisher screen goes with the 

puce machine. 

Round 5. 
1. "Invisible maniac" - Calder-Marshall, 1964. 

2. Einstein. 
3. Arnold Wesker. 

4. The word is half Greek and half Latin. 

Round 6. 1. "To be or not to be". 
2. Singing in the rain. 

Round 7. 
It is a decimal "chop". It divides Y into X 
giving an integer answer Z and remainder A; 
X/Y ZY + A. 

Round 8. 
The fifteen moves are: 
S G F Y C G S-F-Y-C-S F-Y-G-C 5 or 
5-4 3 2-1-3-4 2-1-3 2 1 3-4-2-5 

Round 9, 

8208 and 9474 only. 

Round 10. 
1. Store Guide. 

2. Your Computer. 
3. The Acorn Atom, 
4. Response Frame. 

5. Commodore Pet. 
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SIL ICON CENTRE 
• • • B • • • • • • 

* • • • • 
• • • • 

• • • • • • • a 

( • ( ( • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • l l l l 
• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • a 

• • • • • • • • • • • • 
EDINBURGH • • • • • • • • • • 

SILICON CENTRE 
MAIL ORDER 

Price list, order form on request 

Atari 400 £335.00 

Atari 800 £635.00 
Acorn Atom 8 + 2K (kit) £140.00 
Acorn Atom 8 + 2K (ready built! £174.00 

Video Genie <16K) £329.00 
Video Genie II £385.00 

VIC 20 €189.50 

Epsom and Seikosha Printer 

Mattel Intelivision, electronic games, chess, software, 

books, accessories, etc. 

SILICON CENTRE 
21 Comely Bank Road 

041 332 5277 
ELECTRONICS FOR THE 80'S 

Bridge SoPtware 
Quality SoPtware 

r a t r w 

zzizzzz i ^ h "flaese® °ooo3 

AKD 
zzzzzz ..aaas- ,n 

zz T h T aseafiB t 
zlzzzz r \ 8386as nhi 

"I have bought numerous other items of software. . . Yours are 
excellent. . . They LOAD well, have perfect instructions . . 
the most user-friendly / have ever met." (P. H. Notts) 
". . . very pleased to find the program load first time and play a 
creditable version of invaders . . . Please supply 
MUL TIGRAPHICS. " <M.Z. Cumbria) 
"Enjoying 'GAMES' very much 'Letter Square'is Quite 
additive. (F. W. Manchester) 
"Many thanks for the Statistics programme. I am well pleased 
with it." 1A.M. Herts) 

ZX80 software now half price — send s.a.e. for details. 
SAMPLE PRICES forZX81 software: 
1K G R A P H I C S (Kaleidoscope. Large Print, Medium Print, Draw a 
Picture!. Manual only (contains accurate listings, notes, 
information 
and ideasl £3.00 
Package of cassette and manual .£4.50 
IK GAMES I Duck Shoot, Moonlander, Hangman, Crossword, 
Letter Squarel. Cassette and instructions £3.00 
16K GALAXY INVADERS in machine code. Cassette and 
instructions < 16K RAM pack needed) £3.00 
16K MULTIGRAPHICS create animated drawings, advertising 
displays, etc. on screen. Displays can be saved on tape, printed on 
your ZX printer. Cassette and manual 116K RAM pack 
needed) £4.50 
1K STATISTICS - cassette and instructions £3.00 

Prices include inland p&p 
" Mail order only Send s.a.e for details 

B R I D G E S O F T W A R E (Y) 
36 F E R N W O O D , M A R P L E B R I D G E 
S T O C K P O R T , C H E S H I R E S K 6 5 B E 

for all 
ACORN ATOM ^ o w n e r s 

P R O G R A M M E R ' S T O O L - B O X 
A packed 4K EPROM (fits Utility Socket) containing: 

1200 BAUD CASSETTE OPERATING SYSTEM 

Visible Load Routine 
PIUS "TPACEIXI — C•>"'"n 1 Ira no 

•STEP StlQto IMP «<«wlO-' 
FIMD - J", jltî fl trl cturi tn P'03Tr~ 
VAR IUI 
IVAH ECU ..-uljU* 
AUTO X. V *>ii>j".lc 'no v t c ^ 

i irr, kun J -, fitp 
R[HlA<RE« X. y v.*>t art* t'ip 
OtlCTfXMV tr* i,i"j. or in* 'ft 

H E X Hex a n d A S C I I 
t H E X Hex d u m p in instruction 

Real Value at £24.50 

+ VAT & 25p P&P 

(sae for details & cat.) 

(state Atom! 
UIKLATtAUD 

KVS AMIKMUI BASIC fMWiwrin 
PtAO OATA b SESlOAf 
KlY X >:.'a r£u< lu r.i ĴM 
INKIV SX - ir*™. «,tcvt <wt l« ii-rtg 
i f t h e n , , ELSE 
'/.VII.E EKOWHH.C 

CURSOR X f - rO*'IC C J-ic, rwiurtd 
OM t R R C f l 

x V it |MMD it ' ' , 

J". I,tch 
ZE*0 rwti ar b*s,c .n-.iti", 

- cut 
S T O P - Useful de bugg ing instructions 
AS)«KS WITH A*V MSMWV GREATLY DV-AWS 
I MS MHO ATOV FAC>L!-:[S UtTAHfS OPEFATlVG 
iusri)(.CTiQhs sumitu 

NASCOM MAGAZINE 
'M ICRO-POWER" 

Series articles, club news, letters & answers. Packed full of useful 
information. Issue 3 NOV. Issue 4 DEC. Back copies available. 
ORDER NOW TO SECURE YOUR COPIES Only95peach lincl.) 

5, Wensley Road. 
Leeds LS7 2LX. 
Tel. (0532} 683186 

Send Sae for details and 
extensive software cat. 
(State NASCOM) 

ONLY £289 
£332.35 with V A T 

O N L Y £595 
("684 w i t h V A T 

S P E C I A L OFFERS 
O N P E R S O N A L C O M P U T E R S 

T l 99/ 4 A 
iMEW 198? PRICESI 

Plus: Suitable recorder, cassette cable and 
library of mixed programs. (Value £50 + ) 

fHE S U P E R B 72K 

D A I - P C I 1 
Plus: F R E E wi th this advert. 
Suitable recorder and libiary of mixed 
programs inlcudings: Machine Diagnostic 
and Machine and Basic Language Tutor 

CP /M Operating System P . O A . 

DAI Super Fast Graphics Utility £15 
SOFTWARE Assembler.'Disassembler € 3 0 

Word Processor £ 1 5 Basic Chess £5 
DAI Twin f loppy disk diives £ 5 9 5 (£684 wi th VATI 
This QUALITY computer meets both HOME and BUSINESS needs n 
STANDARD FORM at LOWEST COST for this specification 

V I C 2 0 Plus: Cassette recorder and cabe O N L Y £ 1 8 9 
VIC 20 only £165 £217.35 w i th VAT 
|£1B9 wi th VAT) _ 

M l M I 801 
64K RAM. 280A. 4 ports, twin DSDD 
disk drives (700KI, C P ' M 

All included at an U N B E LI EV A B LE £1 ,350 
(£1.552.50 w i th VAT< 

Norminal, sales and purchase ledgers, invoicing, stock control, etc. _ 
" S p e c i a l prices~Tor pfirvtersTmonitors. etc any system PLEASE ASK 

Computers; Carriage/Packing £9 50 extra please 

" " " ' C O M P U T E R C O N T A C T 
( S A L E S ) 

2 2 B I R C H A L L R O A D , R U S H D E N , N O R T H A N T S N N I O 9 R Q 
Conven ience Phone 109 3341 56894 or 5 5 6 7 3 

6 . 0 0 p .m. t o 9 . 0 0 p .m. and w e e k e n d s 
. Prices miy ctengc without notice. OKets Are subitct to availability 

for BUSINESS 
and EDUCATION, etc. 
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&S3S 

The Exhibition 
Which Works 
For You 

WEST CENTRE HOTEL, 
LONDON 
FEBRUARY 24-26,1982, 
Over 6300 quality visitors 
attended the 1981 show — 
providing the correct balance 
of users and specifiers of your 
products and sen/ices. 
The formula is right — you 
can make MICROSYSTEMS 
'82 work for you by 
reserving your stand 
space NOW. 

Find o u t h o w e x h i b i t i n g a t MICROSYSTEMS '82 c a n w o r k for y o u b y 
c o m p l e t i n g a n d r e t u r n i n g t h e c o u p o n n o w , to: 
Exhibition Manager, MICROSYSTEMS '82, IPC Exhibitions Ltd., 
Surrey House, 1 Throwley Way, Sutton, Surrey SM1 4QQ. 

MICROSYSTEMS 8 2 is 
s p o n s o r e d b y C o m p u t e r W e e k l y , 
Systems I n t e r n a t i o n a l , 
P r a c t i c a l C o m p u t i n g , Your 
C o m p u t e r . C o m p u t e r Talk, 
O f f i c e Systems D a t a 
P r o c e s s i n g a n a M i c r o p r o c e s s o r s 
a n d M i c r o s y s t e m s 
a n d o r g a n i s e d b y IPC 
Exhib i t ions Ltd. 

Please send details of exhibiting at MICROSYSTEMS '82, to: 

Name 

Position in company 

Company 
Address. 

.Tel. No.-
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This memory is made for your AtOVTK 
O R O T H E R 1MH7 6 5 0 2 / 6 8 0 0 / 6 8 0 9 S Y S T E M 

3 2 K b y t e 
M Z 1 6 3 B + c o l o u r 
e n c o d e r m o u n t e d i n A T O M 

1 6 o r 3 2 K B Y T E V E R S I O N S 

E x p a n d y o u r A T O M t o 2 8 o r 3 8 K R A M 

I d e a l f o r W o r d P r o c e s s i n g , C h e n p r o g r a m s a n d B u s i n e s s S o f t w a r e . 

F u l l y C o m p a t i b l e w i t h o t h e r A c o r n A T O M s o f t w a r e a n d h a r d w a r e 

V e r s i o n s a v a i l a b l e t o f i t i n s i d e t h e A T O M w h i l e s t i l l l e a v i n g r o o m 
f o r o t h e r e x t e n s i o n s s u c h a t t h e A c o r n A T O M c o l o u r e n c o d e r b o a r d . 
E u r o c a r d r a c k m o u n t i n g t y p e s a lso a v a i l a b l e 

P R I C E S : I N C L U D I N G U . K . P 8 . P & 1 5 % V A T 

M Z 1 6 3 A 1 6 K B u i l t & t e s t e d t o f i t i n s i d e A T O M ' S case £ 5 9 . 5 0 
M Z 1 6 3 B 3 2 K „ £ 7 4 . 0 0 
M Z 1 6 3 C 1 6 K B u i l t & t e s t e d . E u r o c a r d r a c k m o u n t i n g £ 6 2 . 0 0 
M Z 1 6 3 D 3 2 K . . £ 7 6 . 5 0 
M Z 1 6 3 E B a r e P C B t o b u i l d a n y o f a b o v e w i t h d a t a £ 2 3 . 0 0 
M P 1 0 0 D C / D C c o n v e r t e r : p o w e r s a n y M Z 1 6 3 b o a r d f r o m 
u n r e g u l a t e d 8 V s u p p l y s u c h as t h e A T O M m a i n s a d a p t o r £ 8 . 5 0 

S . A . E . f o r f u r t h e r d e t a i l s . 

A L L P R I C E S I N C L U D E U . K . P & P 
+ 1 5 % V A T W H E R E A P P L I C A B L E , 
P A Y M E N T W I T H O R D E R P L E A S E . 

T I M E D A T A L T D 5 7 S w a f l o w d a l e . B a s t l d o n , 
E s s e x . S S 1 6 5 J G T e l ; ( 0 2 6 8 ) 4 1 1 1 2 5 -.-cs K> 

Books and bits for ZX,Atom 
T h e E x p l o r e r ' s G u i d e t o t h e Z X 8 1 
I F Y O U ' V E G O T A Z X 8 1 T H E N Y O U N E E D T H I S B O O K ' 
P r o g r a m s for I K R A M . a n d p r o g r a m s f o r 1 6 K R A M . - " i i l J * 
G a m e s , Business a n d E n g i n e e r i n g A p p l i c a t i o n s . \ ' 
R A M & 1 / 0 C i r c u i t s . U s e f u l R O M R o u t i n e s . H i n t s V ^ 
a n d T i p s . A n d M u c h M u c h M o r e , f o r o n l y £ 4 9 5 

T h e Z X 8 0 M a g i c B o o k 
" W i t h 8 K R O M / Z X 8 1 S u p p l e m e n t " 

G a m e s p r o g r a m s , c o m p u t e r m u s i c , c o n v e r t i n g p r o g r a m s 
w r i t t e n in o t h e r B A S I C S , i m p r o v i n g t h e p i c t u r e 
R A M & 1 / 0 c i r c u i t s , a n d m u c h m o r e £ 4 . 7 5 

G e t t i n g A c q u a i n t e d w i t h y o u r Z X 8 1 
7 5 • p r o g r a m s i n c l u d i n g D r a u g h t s ; b y T i m H a r t n e l l £ 4 9 5 

M a s t e r i n g M a c h i n e C o d e o n y o u r 
Z X 8 0 / 8 0 
1 8 0 pages of i m m e n s e va lue t o b e g i n n e r a n d e x p e r t a l i ke . £ 5 9 5 

T h e A t o m M a g i c B o o k 
A w e a l t h o f g a m e i a n d o t h e r p r o g r a m * s t o r i n g speech in y o u r A T O M 
c o n v e r t i n g p r o g r a m s w i i t t e n i n o t h e r B A S I C i t a p e r e c e d i n g h i n t s , 
a n d m a n y m o r e u s e f u l h a r d w a r e bps . £ 5 . 5 0 

G e t t i n g A c q u a i n t e d w i t h y o u r 
A c o r n A t o m 
B y T i m H a r t n e l l a n d T r e v o r Sh : i rp les .80 p r o g r a m s i n c l u d i n g 
D r a u g h t s ! £7.95 

Z X & A t o m I C ' s & C o n n e c t o r s 
S.a.e. for l ist. 

l i l i l E D A i A 

M I C R O GEIM Q U A L I T Y P R O G R A M M E S 
Z X 8 1 C H E S S Z X N E W Y O R K 

LOOK AT THESE FEATURES 

~k Graphic display of positions on chess board 

"A" Displays separate record of your move and the 

computers 

•k Written in superfast machine code 

•AT Plays all legal moves including castling and 

enpassant but if an illegal move is entered will 

answer illegal move 

* Six levels of play 

* Random weighting computer doesn't always play 

the same move in an identical situation 

* Board can be set up to any configuration and you 

can even alter or exchange sides in midgame 

~k Amazing power in 10K of memory 

PLUS CHESS CLOCK! 

* Records and display time taken per player 

* Resetable function 

* Single key entry 

ONLY £9.50 + 40p P & P 

Can you bomb and b low up your 
targets before your plane loses 
al t i tude and crashes 

• Superb Graphics 

• Superfast Machine Code 

• Score continuously incremented 

• Displays highest score of previous 
games 

• Simulated bombs and rockets 

ONLY £4.50 + 40p P & P 

Cheques made payable to: MICRO GEN DEPT YC 
24 AGAR CRESCENT, BRACKNELL, BERKS 
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ZX-80 & ZX-81 
THE FINEST M A C H I N E CODE FAST 
MOVING GHAPHICS ARCADE 
GAMES AVAILABLE 

os-oeu'. jf> OCtoH: 
T̂ ftyST f'"t 
COMROLS 
ful. si.mtN 
OlSPLA','. * * <»»; 
moving sftn 1ft 

Mer.irg 
i^-tt 'ocr-ĉ aly 
t o r t J t ' M to e>» 
the fctiir ' .aC< 
type J, * *r<ttpn 
1c- 2X 
CCMPii lJRS 
HtCUIrlfci H 
HAM. 9K HOW 

os-Asrcftoios 
L£FT;fltGMl 
thrust rmt 
CONTROLS 3 
sii« Ot 
ASTEROIDS. 
w.pp s'ojna 
tciMn Full 
-nctHiry or amp 
Sorts 
OUlCKSlLVA S 
latest arcade 
g i ^ e A* aDod 
at OS 
DEFFNOER 
REQUIRES 4K 
SAM: 8K HOM 

slow voot 
Bocn program* tejlu't on screen acor.rpg and no.-e tohwar* » dflva OS SOUND BO. 
Thflv J'e racoided MIC* on Hiah 0-jdIty ;j',-,en5j a no have FULL COLOUR caiMtM 
itiKM, ol v̂L-igi P»mins> W STEINAB LUND' 

H A R D W A R E 
OS MOTHER HOAhU ji 4 OS CONNECTOR 
The n u n ot any AifrinkiOf, fcyitoni F « t u r M flr Dca-fl 5V -ag^lnix - TWO 4jp«rttiQn 
tncielt 10 lain Ji3 on ficaicli Can Da uted in tin mays 
n ZX COMPUTE CONNECTOR ANV SINGLE AOD ON lt>u! na laxtro RAV PACKI 
21 ZX COMPuli'- CONNiCTOR MOTHER 60 II* wo e«p« oflU 

AN*" SAM PACK 
OS 3K RAV eOAnQ luti-g 1' > C H 

A 3k, tunc im on to (it ZX aO.SI CwtBiom rviih original IK to gr.+ « 
OS SOUND SOAttl; lufcng A> J WtOI 
A 3 chimtii sound etfecti one muiic Board fairy programmed tiom BASIC 
OS CMRS BOARO 
A P' jj j nrj - G'upTi -y. cj!o' gvmg unit CC"1T0 ol 128 C"tterent crvi CorrAS 

Demo ;ia or M C -cru;oci toi uiv vM WOffc, *iih Z* PRINTER lOereo 
cautilte .î dî blr '>1 "y :o mafce use ol Printer grape** pow*ilit«l N E W HAmuivmhE 
OS HI REi RFJARL) j.u.Uid UMtol Jar- • 192 P'HELS. SOf-TV/AHE 
SELECT e*. ̂ S BOAHl> "am v.xed text e> GRAPHICS RESIDENT in RES 
SOFTVr'ART "i how 
COVVANDs WJVr ».y. PLOT «.y, DRAW «.y; PRINT XF: COPY. VVHITE 
0LACK CLtAH 
A MASTtAF-'ECt ol I' deyga Kctdc-.t totr*ar» .N R O M p<uvkle eitremey LAAL 

H. fat IM I'll** -Nv -dVMJllp Nc OU Ol Rjrn KMte. JuSI 
eiia-.r H; »ES GRAPH.CS Sdepn fmy COPKO TO IP* f.-iw 
AH £imdui,tl It'v gjurc et:d fully ir<lulJ*e ar« at Tot̂ rl 
US CEi-c-iOER l'i.50 CS ASTEROIOS « 50-OS CURS DEMO IMMMMlyl f3 50 
OS MSIt-lH BL>. HJOi.^S CONMECTORfiOO.'OSSOUNO BU. 1 C O 
OS CMOS BD UO 0-. 3k RAM 118 DO OS >6X RAV C35 00 OS HI RES fas CO 
Crwiuitt tnugid I* itiad' . ?Wo to "OuKkul̂ a' and »m to rul̂ rwnp bddrns 

OUIC^SILVA. Sb UPPER 8R0WNHILL ROAD. 
M A t a u S H . SOUTHAMPTON. HANTS 

Serd S A E lor L auL.i, „ ..r d dala yhfert to aboye addretl 
CC-Mt ANO SEE OUR FULL RANGE AT THE IX MlCROFAlR ON 33TM JAN 1981 

S. E L E C T R O N I C S 
2 X 8 1 

B U S I N E S S S T A R T 
U P P R O G R A M 

• Calculate how to maximise cash flow without 
overtrading. 

• Program on cassette. Comprehensive manual 
describes how to adapt the program to a wide 
variety of applications. 

• isiness game based on the program included 
the cassette. 

• \ - emory expansion needed. Runs in the 
s*- • ; i-d ZX81. 

• Bia • ciisette on which to develop your own 
progra- included in the pack. 

Senc cheque/PO for £7 payable to: 
S. ELECTRONICS 

Box 321, YOUR COMPUTER, 
Quadrant House, The Quadrant, 

but ton, Surrey SM2 5AS. 

POCKET BOOK 
Also suitable for Z X 8 0 with 8 K R O M 

•ADVENTURE 
- City of Alzan 'i 
- Create your own 

• TUNNELS & TROLLS 
BUCKET CATCHING 

•JAWS 
BECOME AN ARTIST 
PRO-AM GOLF 
PUTTER 
ETCH-A-SKETCH 
FRUIT MACHINE 
With hold 
DIGITAL CLOCK 
DICE ROLLING 

plus 20 others .... 

" Hints & tips on programming 

* Reference Sections 

The ZX80 Pocket Book still 
available, pricee u above. 

ATOM BUSINESS 
Suitable for the expanded Atom with floating point ROM 

lEach section contains: 
— Management Summary 
— Operating Instructions 
— Program notee 
— Source listing 

ApDljsF 
p ^ P T 

110 Page 
Book 

l £ A ( 

Cassette 
&Book 

PHIP 
: i D O W N S A V K M ' K K P S O M S u n v y K T 1 S 5 H C 

IVI Kpsom {iY.M'll) 21 215 q u o t i ntf y o u v < r c ( i i l 
c a r d r c fV r t ' n c * ' . 2 1 Hour phono so rv i<-r . A i r M a i l 

d t ' l i v o r y i n K u r o p c a d d a i r m a i l c l s c w h o n 

a d d I I I . I > 0 p o r h ( M > k . P r i c e s s h o w n a b o v e i n c l u d e 

I K p o s t a g e a n d V A T o n c a s s e t t e s 
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ZX81 
ATOM 

VIC 
Make the most of your microcomputer with our popular 
range of proven books: -

[ ] GETTING ACQUAINTED WITH YOUR VIC 20, by 

Tim Hartnell, with over 60 programs to get your VIC 

up and running from day one. £5.95 

I ] GETTING ACQUAINTED WITH YOUR ACORN 

ATOM, by Trevor Sharpies and Tim Hartnell. 184 

pages, 80 programs, including draughts. £7.95 

[ ] GETTING ACQUAINTED WITH YOUR ZX81, by 

Tim Hartnell. Eighty plus programs in this 120-page 

book, including draughts. £4.95 

I ] MASTERING MACHINE CODE ON YOUR ZX81 

OR ZX80, by Tony Baker. 180 pages, teaches machine 

code from first principles. £5.95 

[ ] THE GATEWAY GUIDE TO THE ZX81 AND ZX80, 

by Mark Charlton. Over 60 programs and routines, 

ZX BASIC explained in detail. £5.95 

| ] 49 EXPLOSIVE GAMES FOR THE ZX81, edited by 

Tim Hartnell. £5.25 

[ ] INTERFACE, the monthly magazine published by 

the National ZX80 and ZX81 Users' Club, in con-

junction with the Independent Atom Users' Group, is 

just £9.50 (UK), £12.50 (Europe) for 12 issues. 

Sample copy, with many programs for each machine, 

book, software and hardware reviews, education, 

contact addresses, just £1. 

Please send me the items marked. I enclose £ 

Name: . 

Address: 

Postcode 

Please make cheques payable to INTERFACE and send 

the above form, or a copy, to: INTERFACE, Dept. YC, 

44-46 Earls Court Road, London W8 6EJ 

. . . is a stylish and 
ergonomic plinth for the ZX81. It raises and 
tilts the TV to avoid eyestrain, holds the 16KRAM 
in place and hides the wiring and power supply. 
This very professional unit costs £15, a built-in 
power switch is £3, plus postage at £1.50, inc.VAT 
P e t e r Fur long Produc ts . 1 2 5 C a t f o r d Hill, L o n d o n S E 6 4 P R . 
Ca l lers by a p p o i n t m e n t , p l e a s e Tel 0 1 6 9 0 7 7 9 9 . V i s a , Access . 

IS Y O U R 
ZX81 

T O O N E A R 
T H E TV? 

Now sit where you want to when 
operating your ZX81 

For only £2.95 E-X-T-E-N-D your 
connecting leads 

Set comprises one 2m lead for power 
supply and one 2m lead for ZX81-TV 
connection 

Send £2.95 (inc. p&p) to: 

M A L C O L M E V A N S , C H A N D L E R S F A R M , 
N E W R O A D , C A S T L E M O R T O N , 
M A L V E R N , W O R C S W R 1 3 6BY 
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Z X 8 1 
S T U D Y I N G OR T E A C H I N G ? 

Students and Teachers, make your own video 
recordings, learn at the same time. 

BINARY FLOATING POINT 
INDUCTIVE CIRCUIT TRANSIENT RESPONSES 
CAPACITIVE CIRCUIT TRANSIENT RESPONSES 

£4.95 for your ZX81 16K Study Package, 
containing program on cassette, explanatory 
script and worksheet. 

Also available on 70 minute video cassette at 
£29.95 (copy twice, return within 7 days and 
£20 refunded). 

Specify package and send cheque/PO to: 

C O M P U T E R T R A I N I N G C O N S U L T A N T S 
4 T E M P L A R W A Y , R O T H L E Y , 

L E I C E S T E R LE7 7 L N 
Further information, please send s.a.e. 

C O M P U T A C A L C Z X 
F i n a n c i a l P l a n n i n g f o r t h e Z X 8 1 1 6 K 
Ideal for solving " what if" problems at work or home. 

The screen acts as a window on an "electronic 

worksheet" consisting of a grid of rows and columns 

of headings, numbers or formulae. Move the cursor 

up. down or sideways t.o the desired row and column 

then enter a new figure or formula and everything on 

the worksheet dependant on It changes automatically. 

Features Include selectable format, "slow" mode for 

smooth scrolling across grid, single key cursor and 

grid control, capacity for over 2000 numbers (should 

you ever need that many!), very fast computation of 

>sults, ability to work with ZX printer, and 

; ^rational procedure designed for convenience and 

.-?ed in use. 

owerful piece of software brings the capabilities 

ZX81 Into line with much more expensive 

. -rs Computacalc will quickly become the most 

.: - : . cTam In your library as it takes over from 

; - . .-.:-: s.nd calculator In aiding everyday financial 

? . : . -: • - and full documentation send cheque or 

F 0 ' '•= to: S i l i c on Tr i cks , Dept . C8, 

2-4 Ch icheater Ran t s , Chance ry Lan« , L o n d o n WC2. 

.MP 

r hoe i i bs 
Z X 8 1 26 Spiers Close 

Knowle, Solihull 
West Midlands 
B93 9ES England 

Z X 8 0 
1 K S p a c e I n t r u d e r s £ 5 . 0 0 
3 K S u p e r V e r s i o n £ 6 . 0 0 
W r i t t e n in m a c h i n e c o d e 
to g ive fast m o v i n g 
'Fl icker Free ' g r a p h i c s 
A s u p e r b a c h i e v e m e n t 

S„ppi'es ooca$$ei<c jviin i«;i .no 

1 6 K H i g h R e s o l u t i o n £ 4 . 0 0 
{192 x 1 8 4 ) g raph ic p i c t u r e s 
Never before achieved on the ZX 
Create your own artwork 

Suppler/ on cusset.'e *<.'-s r.-ntj 
w ; oemonsi'at<on o.- r..->; 

9 K N i g h t m a r e P a r k £ 3 . 7 5 
T h e park of D E A T H c a n 
y o u g e t t h r o u g h this 
n i g h t m a r e . N o h u m a n h a s 
ye t s u c c e e d e d C o n f r o n t e d b y all 
sorts of H a p p e n i n g s ' y o u ' l l b e 
t a k e n to y o o r v.-its e n d . 
Supp -CG en MSStf'fP Only 

Specify 4K, 8K ROMor ZX Si when ordering. 

NEW INTERACTIVE GRAPHICS for the 16k 2 X 8 1 
D R A G O N M A Z E . . . a r e y o u c u n n i n g e n o u g h t o e v a d e 
t h e d r a g o n ? y o u a r e i m p e d e d by d a r k n e s s ; t h e wa l ls 
a r e o n l y d i s p l a y e d w h e n y o u m a k e a b a d m o v e , th is 
g i v e s t h e d r a g o n a n a d v a n t a g e . You have t o p l a y by 
t h e r u l e s - t h e d r a g o n b r e a k s t h e m w h e n h e g e t s 
a n g r y . Fun for al l a g e s ! 
C a s s e t t e a n d l i s t ing C 5 . 0 0 ' f& ZX810"ly> 

ZX81 STELLAR SUPER 
NEW 

SOFTWARE 

S P A C E 16K S O F T W A R E 
B A T T L E 

Using superb dynamic 
flicker-free graphics, 
this 'Arcade' type game 
with continuous score 
display is instantly 
addictive. Destroying 
the Xylon fleet calls for 
swift reactions. Xylon 
battleships can deflect 
your photon torpedoes; 
you must escape into 
hyperspace to avoid 
destruction. If you 
succeed, the action 
resumes. Can you beat 
the highest score? 

S . A . S . 
M I S S I O N 

I M P O S S I B L E 
As a member of the 
crack S.A.S. hit team 
you have 3 minutes to 
rescue 10 hostages and 
kill their terrorist 
captors. Bombs explode 
about you as you blast 
your way through to the 
diplomats. Can you 
complete the mission 
successfully and beat 
the fastest time? 
This exciting game calls 
for swift action and 
quick thinking to 
succeed. No two 
missions are alike. 

N E W I K S O F T W A R E 
GRAPHIC — move to any part of screen and draw in text or graphics 
from a 'painting palate of your choice. 
U.F.O. INVADER Guide your missile to its target via the keyboard. 
MASTERMIND full screen display of this popular game. 
RADAR SCAN - can you recall how many battleships or submarines 
have been spotted as ihe speed increases. 
16K games cassette £4.95 inc. p&p 
1K games cassette €3.95 inc. p&p 

Make cheques payable to: 

S T E L L A R S O F T W A R E 
1 4 4 P a m p i s f o r d R d . r S o u t h C r o y d o n , S u r r e y C R 2 6 D A 
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F u l l e r F D S y s t e m f o r Z X 8 0 / 8 1 — 
i g 

T h e F u l l e r F D S y s t e m i s n o t a Z X 8 0 8 1 a d d o n b u t u s e s t h e m i c r o b o a r d a t t h e 
h e a r t o f a m o r e p o w e r f u l l s y s t e m , a l l o w i n g t h e u s e r t o e x p a n d w i t h t h e s y s t e m 
o r s t o p w i t h a s t a n d a r d k e y b o a r d ft c a s e a n d u s i n g e x i s t i n g S i n c l a i r 1 6 K R A M 
p a c k e t c , e i t h e r w a y y o u o n l y n e e d a s c r e w d r i v e r t o a s s e m b l e t h e b u i l t i t e m s , 
t h e F D K e y b o a r d s i m p l y p l u g s i n t o t h e Z X 8 1 w h i c h i s s c r e w e d i n p o s i t i o n i n t h e 
F D c a s e , Z X 8 0 i n s t a l l a t i o n r e q u i r e s s o l d e r i n g t o t h e k e y b o a r d , w e w i l l c a r r y o u t 
t h i s w o r k a t a f i x e d c h a r g e o f £ 1 0 . S A E w i l l b r i n g y o u d e t a i l s o f o u r p r o d u c t s . 
H a v e y o u r Z X 8 1 K i t b u i l t b y u s F R E E w h e n y o u b u y T h e F D K e y b o a r d . C a s e a n d 
P o w e r S u p p l y a t £ 4 2 9 5 + £ 2 2 5 p & p 

• F D K e y b o a r d K i t £ 1 8 9 5 

• F D K e y b o a r d B u i l t £ 2 4 9 5 

• F D 1 6 K R A M B o a r d £ 3 9 9 5 

• A b o v e i t e m s + 8 0 p p & p 

• F D K e y b o a r d / M o t h e r b o a r d a d d £ 1 5 
t o K e y b o a r d p r i c e 

• F D C a s e £ 1 1 . 7 5 + £ 1 . 2 5 p & p 

To F u l l e r M i c r o S y s t e m s 
S a n d f i e l d P a r k E a s t 
L i v e r p o o l L 1 2 9 H P 
For orders and enquiries tel. 051-236 6109 Name 
t ick Z X 8 0 • 81 • 

P l e a s e s e n d m e 

I e n c l o s e a c h e q u e / p o f o r 

A d d r e s s 

HILDERBAY LTD PROFESSIONAL SOFTWARE 
If you don't believe that the Sinclair ZX81 can do real work, come 
and see us at the ZX Microfair (30 January 1982, Central Hall 
Westminster, London SWI J. 

New product: a RELIABLE 16K RAM pack for the ZX81 £42 

ZX81 + 16K Software: 
* Payroll for up to 30 employees. Meets all regulations. £25 
* Stock Control. Fast, Dig, and versatile. £25 
* Budget. £ 15 
* Critical Path Analysis. Up to 500 activities. £ 15 
* VAT + MORTGAGE + LOAN. £8 
* GOLD; an adventure game. Try it if you have a week to spare 

With another game on same tape. £8 
* Memotech 48K memory module for ZX81. 
More details in our January advert or from us. 
Prices include VAT, postage, and packing. COD orders £2 extra. 

T a p e hint: a lways r e w i n d 
cassette, k e e p i n g their delicate 
recording surface protected 
inside the cassette hous ing. 

C O M P E T I T I O N 
WIN A 

48K M E M O T E C H I 
Open to all purchasers of 'GOLD' or 

Games Pack I. 
A 48K Memotech will be sent to the player 
who sends us the highest score recerved by 

31 July 19821 Monthly prizes of Wank 
cassettes for your pfogramsl 

If you have already bought GOlD". send 
sae for a copy of the rules 

i mnw»tto i«i 

H I L D E R B A Y LTD(YCF) 8/10 Parkway , Regents Park, L o n d o n NW1 7AA .Te l :01-48S 1059.Telex 22870 
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LOAD A N D SAVE PROGRAMS FASTER 
A N D MORE RELIABLY WITH THE 

A B A C U S C O N T R O L L E R 
A MUST FOR CASSETTE BASED 
MICROCOMPUTER SYSTEMS -

ZX80/81, ACORN A T O M and APPLE 

• B U I L T I N 
M I C R O P H O N E , ' 
SP€A*ER 
- VI , o u !0 n a i w 
: • before 

j n d Cue up 
; j u s accurately 

• j-r t <o~ loading 

• S I N G L E S W I T C H 
O P E R A T I O N : 
Load and save 
programs simply by 
selecting position o n 
switch. Eliminates 
Mum caused b y 
leaving both jack 
p'ufls in cassette 
recorder. 

• P L U G I N 
C O N N E C T I O N S : 
Supplied ready 10 use, 
lust plug into 
computer and cassette 
recorder - no need 
to remove plugs 
again. Connections 
suppbtt) to suit you' 
computer 

• S M A R T 
C O M P A C T C A S E : 
W h i t e A . B . S . h o u s i n g 
measu r i ng 
100 > 66 * 5 0 m m 

• S I M P L E E A S Y T O 
F O L L O W 
I N S T R U C T I O N S : 
Connect up the 
controller in seconds 
— learn to use in 
minutes 

• 7 0 C E N T I M E T R E S 
O F C A B L E : 
Al lows you to s=te 
cassette recorder 
conveniently. 

Send Cheque or P. 0. for £12.00 including P&P to: 

A B A C U S E L E C T R O N I C S 
186, S t H e l e n s A v e n u e 
S w a n s e a , W e s t G f a m . 

Te l : (0792) 50282 

personal computer software 

'# r 

i t 

1 6 K / Z X 8 1 S O F T W A R E 
" S T A R T R E K 

A N D N O W 
S U P E R - W U M P U S F # 

"16K STAR TREK": Full Graphics, 4-levels of 
play, 8 x 8 Galaxy, Starbases, Phasors, Photon 
Torpedos, Klingons, Romulans, Thomans, etc. 

"16K SUPER-WUMPUS": Changing Caves, 
Super Bats, Earthquakes, Pits, Magic Arrows, 
Traps, etc. 

"GAMES PACK 1": Starwars. Hammurabi, 
Graphic Lander, Mastermind, Minefield. 

"GAMES PACK 2": 3D-Oxo, Pontoon, Android-
Nim, Flight Simulator. 

Prices: C4.95 inc. each cassette 
£8.95 any two. 

Programs wanted - excellent royalties paid. 

Send large s.a.e. for details of our expanding 
range of software. Mail Order only. 

Please quote Ref: YCJ1 

S ILVERSOFT 

40 Empress Avenue 

llford, Essex 

01-518 0877 

ZX81 
M A C H I N E C O D E 

D E - B U G / M O N I T O R 
• ELIMINATE M A C H I N E CODE P R O B L E M S w i t h 

" Z X - M C " — a new so f tware d e b u g / m o n i t o r for 16K 
ZX81. 

• ENTER, RUN & DEBUG your mach ine code 
programmes independent ly of Basic commands . "ZX -
M C " resides in R A M and leaves you 12 Vi K of R A M to 
w o r k w i t h . 

• SAVE 6t LOAD AT DOUBLE SPEED any specif ied 
area of R A M . A t last you are f reed f r o m stor ing your 
machine code in Arrays or REM lines. 

• REGISTERS D ISPLAY & BREAKPOINTS to make 
?bugging easier — PLUS many more useful 
rnmands. 

• A MUST FOR BEG INNERS & A D V A N C E D USERS 
oncentrate on your machine code programs, not 

" o w and where to store them. 

• ZX M C is suppl ied on a high qual i ty cassette w i t h a 32 
perating manual, for only 

• further details. 

rx~jREsque £6.50 fully 
inclusive 

IC.W.OJ 

6 Cc < -ew Hill, Wes t W i c k h a m , Kent BR4 9BB 

P R O G R A M S FOR Z X 8 1 

C A S S E T T E O N E 
I had your Invaders/React cassette . . . I was delighted with this 

first cassette." 

P. Rubython, London 
"I have been intending to write to you for some days to say 

how much I enjoy the games on "Cassette One" which you 

supplied me with earlier this month. Please let , . . into the 

secret of your first time load every time!" 

E.H., London 
CASSETTE ONE SIDE ONE 1K MACHINE CODE 

PROGRAMS React, Invaders, Phantom aliens. Maze of death. 

Planet lander, Bug splat, Bouncing letters 

CASSETTE ONE SIDE ONE IK BASIC PROGRAMS I Ching. 

Mastermind, Basic hangman. Robots 

CASSETTE ONE SIDE ONE has large screen versions of 

Invaders and Maze of Death, ready for when you get 16K. 

All on CASSETTE ONE for £3.80. 

C A S S E T T E T W O 
Just out, ten 16K Basic games on one cassette. 

OTHELLO 

AWARI 

LASER BASES 

WORD MASTERMIND 

RECTANGLES 

All on CASSETTE TWO for £5. 

CRASH 
ROULETTE 
PONTOON 
PENNYSHOOT 
GUN COMMAND 

Recorded on quality cassettes, sent by first class post from: 
M i c h a e l O r w i n , 26 B r o w n l o w R d . , W i l l e s d e n , 
L o n d o n N W 1 0 9 Q L . 
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Z X 8 1 
users 

I need more memory! 
please rush me within 

10 days, the fully assembled, 
tested and guaranteed 

'BYG BYTE4 

16KRAM 
Name 
Address 

Make ail cheques & PO's payable tor-
Phoenix Marketing, Oaklands House 
Solartron Road, Farnborough, Hants. 

FULLY INCLUSIVE PRICE 

£ 3 4 . 9 5 
I f I / T ' W n 11 WksComputet^ 

P % [> With colour and sound. 

¥ « ' > : ! il — 
£ 1 8 9 * 9 5 i n d u d j j i g 

T W I C K E N H A M 
C O M P U T E R 
C E N T R E LTD 

01-892 7896 
01-891 1612 

AIJnIOMt 
Y N J L * L L * « CRT**CC - O M * 

1 I • I [ 1 LllLLH 
VCNATUItt 

72 Heath Road Twickenham Middlesex 

A T O M USERS! 

ADPROM 
4000 UNIT 

for adding on EPROMS as 
required Can be u&etl on other 

computors w i t h 24 pin EPROM sockets 
ie.g. Z X 8 0 I . • • • • f 3 2 (axel, vat & p.p.) 

WANTED! ! Elegant programs for our EPROM 
and TAPE library service. 
Details on request with brochure. 

ATOM CONSOLE 
CASE — — 

m. Case only < • • • f 25 
lexcl.vat & p.p.) 

Polished teak veneered sides, textured black stelvetite and aluminium 
chassis. Plenty of room inside for R A M Expansion (units available 
f rom us) , power supplies e t c . a n d T . V . on top. Available as case onlv, 
or w i t h integral R A M expansion unit , and/or integral AOPROM 4 0 0 0 . 

•Jr -X* -X-

CASES FOR YOUR OWN PROJECTS 
Low priced DUALITY c a s e s - S T R O N G enough for the workshop-

ATTRACTIVE enough for the homB. 

M a t t black plastic end cheeks , tex tu red Stelvet i te body. , ( r o m £ 6 2 5 
Teak veneered end cheeks, Aluminium & Stelvet i te b o d y , . f rom £7-88 

* (excl. vat & p.p.) 
FOR BROCHURE & PRICE LIST SEND A 5 SAE TO 

EL/NCA LTD., LYON WORKS, 
CAPEL ST., SHEFFIELD SS 2HL 

A D V E R T I S E M E N T I N D E X 
A 
A b a c u s Electronics 85 

L 
Laskys 5 0 f r 59 

A O D A C o m p u t e r s L t d 20 Linsac a 
A d d i c t i v e G a m e s 58 Lc<ve E lect ronics 2 
A F S o f t w a r e 6 M 
A J H a r d i n g 6 0 M a c r o m c s 8 3 
A u d i o C o m p u t e r s 2 9 M D f t I n t e r f a c e S9 
A u t o m a t a C a r t o g r a p h y 3 S M e m o T e c h 14 
8 M i c h a e l O r w i n 85 
Br idge S o f t w a r e 7 8 M i c r o A g e 6 
Buf fe r M i c r o S h o p 3 9 M i c r o G a m e s S i m u l a t i o n s 23 
B u g B y t e 3 4 M i c r o G e n e r a l 8 0 
B y t e S h o p 88 M i c r o s t y l o 4 
C M i c r o s y s t e m s 79 
C a m b r i d g e Co l lec t ion 2 3 M i c r o V a l u e 8 6 9 
C a m b r i d g e L e a r n i n g 39 M i c r o 8 0 6 6 
C h r o m a s o n i C 6 4 N C o m p S h o p 7 N a t i o n a l 2 X - 8 0 a n d 81 ( I n l e r f a c e l 82 C o m p u t a b i i s 5 4 N e w r w s 2 2 
C o m p u t e r 100 76 

N e w r w s 2 2 

C o m p u t e r C o n t a c t 78 0 
C o m p u t e r Fair 4 8 & 4 S Oak lea f 6 
C o m p u t e r s For Al l S O f f R e c o r d s 7 6 
C o m p u t e r T ' a m i o g C o n s u l t a n t s 8 3 P 
C'OMcir> E lect ronics 2 3 Pheon>* M a r k e t i n g 8 6 
Cont ro l T e c h n o l o g y 10 Ph ipps Assoc ia tes 81 
D P i c t u r e s q u e 8 5 
D e a n s Electronics 39 P f o g r a m P o w e r 7 8 
D K T r o n i c s 66 Q 
E QmckSitva 8 1 
East L o n d o n Robot ics 4 0 R 
E d u c a t e 3 5 R D Labora tor ies 4 0 
Ehnca 8 6 s 
Essent ia l S o f t w a r e 70 S E lec t ron ics 81 
Evans M 8 2 Si l ica S h o p 7 2 
F S i l icon C e n t r e 7 8 
F r c m e C o m p u t e r s 3 8 S i l icon T n c k S 8 3 
Fuller D e s i g n s 8 4 S i l v e r $ o l l 8 6 
Fur tong P r o d u c t s 8 2 Sinclair 4 3 . 4 , 4 5 . 4 6 . 8 7 
F u t u r e s o f i 4 0 S t e i a r S o f t w a r e 8 3 
H 
H e w s o n C o n s u l t a n t s 5 5 

T 
T e r r pus 4 7 

Hi ldCrbray 8 4 T h u ' n e l l Engineer ing 4 0 
Hol lv P r o d u c t s 6 T i m e D a t a 8 0 
1 Traf f ic T e c h n o l o g y 8 2 
10 S y s t e m s 2 3 T w i c k e n h a m C o m o u t e r C e n t r e 8 6 
Industr ia l P r o c e s 4 7 V 
J V u l e o S o l t w a r e 2 7 
J K G r o v e S o f t w a r e 3 8 W 
J R S S o f t w a r e 76 W i r e l e s s W o r t d 47 
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Make the most of your 
Sinclair Z X Computer... 
Sinclair Z X 
s o f t w a r e 
on casset te . 
£3«— per cassette. 
The unprecedented popularity of 
the ZX Scries of Sinclair Personal 
Computers has generated a large 
volume of programs written by users. 

Sinclair has undertaken to 
publish the most elegant of these 
on pre-recorded cassettes, Each 
program is carefully vetted for 
interest and quality, and then 
grouped with other programs to 
form a single-subject cassettc. 

Hach cassette costs £3.95 
(including VAT and p&p) and comes 
complete with full instructions. 

Although primarily designed 
for the Sinclair ZX81, many of the 
cassettes are suitable for running 
on a Sinclair ZX80 - if fitted with a 
replacement 8K BASIC ROM. 

Some of the more elaborate 
programs can be run only on a 
Sinclair ZX Personal Computer 
augmented bv a 16K-bvte add-on 
RAM pack. 

This RAM pack and the 
replacement ROM arc described 
below. And the description of each 
cassettc makes it clear what 
hardware is required. 

8K BASIC ROM 
The 8K BASIC ROM used in the 
ZX81 is available to ZX80 owners 
as a drop-in replacement chip. 
With the exception of animated 
graphics, all the advanced features 
• f the ZX81 arc now available on a 
ZX80- including the ability to run 
ir.uch of the Sinclair ZX Software. 

The ROM chip comes with a 
new keyboard template, which can 

overlaid on the existing 
- ; • board in minutes, and a new 

. rating manual. 

I6K-BYTE RAM pack 
K.-bvte RAM pack provides 
- more memory in one 
" module. Compatible with 

•.! the ZX80, it can be used 
storage oras a database. 
M pack simply plugs 
• ng expansion port on 

. s clair ZX. Personal 
C c h - ^ J * T # 

Cassettc 1 -Games 
For ZX81 (and ZX80 zvith 8K 
BASIC ROM) 

ORBIT-your space craft's 
mission is to pick up a very valuable 
cargo that's in orbit around a star. 

SNIPER-you're surrounded 
by 40 of the enemy. How quickly 
can you spot and shoot them when 
they appear? 

METEORS- your starship is 
cruising through space when you 
meet a meteor storm. How long can 
you dodge the deadly danger? 

LIFE-J.H.Conway's'Game of 
Life' has achieved tremendous 
popularity in the computing world. 
Study the life, death and evolution 
patterns ofcells. 

WOLFPACK-your naval 
destroyer is on a submarine hunt. 
The depth charges are armed, but 
must be fired with precision. 

GOLF-what's your handicap? 
It's a tricky course but you control 
the strength of your shots. 

Cassette 2-Junior 
Education: 7-11-ycar-olds 
For ZX8I with 16K RAM pack 

CRASH-simple addition-with 
the added attraction of a car crash 
if you get it wrong. 

MULTIPLY-long multi-
plication with five Tcvels of 
difficulty. If the answer's wrong -
the solution is explained. 

TRAIN - multiplication tests 
against thecomputer. The winner's 
train reaches the station first. 

FRACTIONS-fractions 
explained at three levels of 
difficulty. A ten-question test 
completes the program. 

ADDSUB-addition and 
subtraction with three levels of 
difficulty. Again, wrong answers 
arc followed bv an explanation. 

DIVISION-with five levels of 
difficult)'. Mistakes are explained 
graphically, and a running scorc is 
displayed. 

SPELLING-up to 500 words 
over five levels of difficulty. You 
can even change the wordsvourself. 

Cassette 3-Business and 
Household 
For ZX81 (and ZX80 with 8K 
BASIC ROM) with 16K RAM pack 

TELEPHONE - set up yourown 
computerised telephone directory 
and address book. Changes, 
additions and deletions of up to 
50 entries are easy. 

NOTE PAD-a powerful, easy-
to-run system for storing and 

retrieving everyday information. 
Use it as a diary, a catalogue, a 
reminder svstem, or a directory. 

BANK ACCOUNT - a 
sophisticated financial recording 
system with comprehensive 
documentation. Use it at home to 
keep track of'where the money 
goes,' and at work for expenses, 
departmental budgets, etc. 

Cassette 4-Games 
For ZX81 (and ZX80 with 8K 
BASIC ROM) and 16K RAM pack 

LUNAR LANDING - bring the 
lunar module down from orbit to a 
soft landing. You control attitude 
and orbital direction-but watch the 
fuel gaugelThc screen displays your 
flight status-digi tally and graphically. 

rWENTYONE - a dice version 
ofBlackjack. 

COMBAT-you're on a suicide 
spacc mission. You have only 12 
missiles but the aliens have 
unlimited strength. Can you take 
12 of them with vou? 

SUBSTRIKE-on patrol, your 
frigate detects a pack of 10 enemy 
subs. Can you depth-charge them 
before thev torpedo vou? 

CODEBREAKER - the 
computer thinks of a 4-digit number 
which you have to guess in up to 10 
tries. The logical approach is best! 

MAYDAY - in answer to a distress 
call, you've narrowed down the 
search area to 343 cubic kilometers 
of deep space. Can you find the 
astronaut before his life-support 
svstcm fails in 10 hours time? 

Cassette 5-Junior 
Education: 9-11-vcar-olds 
For 2X81 (and ZX80 with 8K 
BASICROM) 

MATHS - tests arithmetic with 
three levels of difficulty, and gives 
your score out of 10. 

BALANCE-tests understanding 
of levers/fulcrum theory with a 
series of graphic examples. 

VOLUMES-'yes' or'no' 
answers from the computer to a 
series of cube volume calculations. 

AVERAGES - what's the average 
height of your class? The average 
shoe size of your family ? The average 
pocket money of your friends? The 
computer plots a bar chart, and 
distinguishes MEAN from MEDIAN. 

BASES - convert from decimal 
(base 10) to other bases of your 
choice in the range 2 to 9. 

TEMP-Volumes, temperatures 
-and their combinations. 

How to order 
Simply use the order form below, 
and either enclose a cheque or give 
us the number of your Access, 
Barclaycard or Trustcard account. 
Please allow 28 days for delivery-
14-day money-back option. 

S i n c l a i r -
Z X S O F T W A R E 
Sinclair Research Ltd, 
6 Kings Parade, Cambridge, 
Cambs., CB21SN. Tel: 0276 66104. 

I 
1 To: Sincla ir Research, F R E E P O S T , Camber ley, Surrey, GUIS 3HR. Please print 1 

Please send 111c the items 1 have indicated below, j 

Q<> Code Item he in price Total 

21 Cassette 1 -Games 

22 Cassette 2 - junior Kd ucat ion £395 

23 Cassette 3-Busmessand Household £ J 9 5 

24 Cassette 4- Games £395 

1 25 Cassette 5-Junior Education £195 

17 'SK BASIC ROM for 7X80 £19.95 

IS • 16K RAM pack lor ZX81 and ZX80 £49,95 

i 'Post and packing if applicable) £2.95 

Total £ 

•Please add £2.95 (o total itrder value o n l y it'ordering ROM and/or RAM. 

I enclose a cheque/PO to Sinclair Re search Lid for £ — 

Please charge n iyAocess ' /Barc l iy t t rd 'Trustcard no 

I I L J I i I I I 1 I I I I I L 
'Pterne delete mu pphc able. 

Name: Mr/Mrs/Miss I i 1 i 1 I I L 

Address: i 1 I 1 I 1 1 i I 1 . 

I ! I I I I I I I I I I I I I L 

J I I I I I 

J ' ' I 
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See it here, buy it now 
AT YOUR LOCAL 
BRANCH TODAY! 

House 61 Waterloo Si. 32 73P Tel : 041 221 7409 

A member oUhe Conva'l • Group Of Companios W 


