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..that's the cnly ward 1o really deseribe the superh Genie
micracomputer system, the home computer which is
compatible with the TR BD, and ideal for all micre -
enthusiasts, especially the committed hobbyist.
Genie has now been upgraded to Genie I, incorporating all of the ariginal,
excellent features, but with the addition cf:
Extended BASIC. including RENUMEBER and SCREEN PRINT,
Full upper and lower cage, flashing cursor and auto-repeat on all keys,
Aninternal SOUND UNIT to add a new dimension to your own programs.
AMACHINE LANGUAGE MONITOR, with Display, madify, enter and execute
{writh break pointz) facilities.
Genie [ has all of this, plus the built-in cagsetie deck, 16K RAM, 12k ROM with
BASIC interpreter, full-size keyboard | an extremely wide range ef new and up-
dated peripherals, and literally 1000's of pre-recorded programmes available.
éeL almost unbelievably the price of Genie Tis even lower than that of the original
ente.

AR R R R
The Genie [1is a major

breakthrough for small
business computars,
Harneszsing all the
advantages of Genie [,
including low price, Genie
I adapts per@cuy 1]
eemmerzial functions
with the following
featuras:

Basle business commands
Fully expandable with the
same peripherals

MNumeric keyboard
Four usabie, definable
function keys
Extension o BASIC

MNew, a cholce of & manitars giving a clear easy 1o
read image. The updated EGLD] has & new green
phospher tube.

An updated Expansion Box (EG 3014) iz a
major feature of the new Genie [ system,
unleashes all its possibilitias, &IIOMJ =}
for up to 4 disk drives with opticnal
double dengity. It connects to a printer, or
R5232 interface or SI00 cards. There is Bk
RAM fitted and it has a new low prica!

it d b e bbb

GENIE I MICAOCTWPUTER SYSTEM

an be connected to the
he expander or directly
5 the B a.ra.l.le] Printer

T matrix pri i-ou QDQIGI]I‘Q
and o‘h.. ently al 30 characters per

As well az the obvious advantage of mass
storage, the addition of the disk system to
the Genie means much faster accessto
other languages and full random access
file nandlmg P 1o 4 of these 40 track
drives can be used on a system.

SPECIAL TECHNICAL GENIE
HOT - LINE ON 0629 4995

for all Four technical advic
aspect of the Genie system

d de

e =gt e

yshire DE4 5LE.
77482 Lowlec G.

Chesterfield Road, M
Telephone: 0629 49
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unbeatable noughts and crosses program for
the Acorn Atom.
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EDITORIAL

TEACHERS must be very disappointed by the BRC'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 BEC Microcomputer in time for the start of the series are
still waiting for their computers to be made — largely because of reliability problems with
some of the chips. Secondly, those schools which were supplied i time for the start of the
series would have found that they do not need 1. The BBC Microcomputer might well be
the best value for money to have hit the market for some time but 1t simply does not seem
very relevant 1o the Computer Programme, which trears computing in general and
abstract terms. The BBC s argument 1s that 1t is unreasonable to expect all the viewers to
follow the series through from start to finish and that there 1s, therefore, no point in trying
to teach the viewers much about programming other than to Load and to Run programs
from cassetie.

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 ler 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 maore 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 ralse 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 exceprion of BEC Radio’s
sclence 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 atctempts to teach
us how to program the BBC Microcompurter is that no way could be found of firting hard
dertail into the received view of how a sleek and glossy science program should lock 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 vou been using it with the series? We would also like to look at programs vou
have written, especially, but nor exclusively, those with a slant towards education.

L]
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THE Video Geni EG3000 Series

WITH *16K usar RAM plus extended 12K Micresoft BASIC in ROM *Fully TRS-80 Level Il soft
w~are compatible "Huge range of software alteady available *Self contained, PSU, UMF
modulatar, and cassette *Simply plugs inte
video menitor ar UMFE TV *Full expansion 1o
disks  and printar * Absolutely complete

just fit into mains plug.

The most compact 80 column impact
graphic-dot printer available -
at a very compact price

GP80

by seikosha

Graphics, Normal and
Double- Width Characters
can be printed on the
same line. Pine Feed

Tractor is equipped as
standard.

Twao Line-Feed
Commands (1/6 and
1/9inch}

Print an Plain Paper with
two Copies

Continuous Self-Inking Ribbon for easy handlirig

Centranics type Parallel Interface standard

Wide Range of Optional Interface Boards
Self-Test Programme standard

Acorn Atom

‘ Unique in concept
the home computer

that grows as you do!
Special features inciude

*FULL SIZEDKEYBOARD
5 *ASSEMBLER

Simple to build, simple to operata. AND BASIC

A powerful, full facility computer *TOP QUALITY

with all the features you would

expect MOULDED CASE

*HIGH RESOLUTION
COLOUR GRAPHICS

Just connect the assembled com-
puter to any domestic TV and
power source and you are ready
to begin.

Full-sized OQWERTY keyboard

6502 Microprocessor  Rugged
injection-moulded case 2K RAM

8K HYPER-ROM 23 integrated
circuits and sockets  Audio

EEEE——E——

cassette interface UHF TV out-
put  Full assembly instructions

£120 ...

The Second Generation
Personal Computer

Highest periormance -lowest price

*48K (BOBOA) *Full ASCIl Upper & Lower

*16 Colours or shades of Grey Character Set

"Multiple High Resolution Graphics  *Unique graphical — Sound
Modes (64 x 71, 129 x 159, 266 x 335) Commands for Smooth Music,
*Character mode {60 x 24} random frequencies &

*Split Screen Modes enveloped sound!

Personal "RS2321/F
at anl
DAl o £595

- The Paper Tiger 480 sets new standards

Paper Tlger 480 i e e

anly available on units costing much more

Features like a specially develaped ning wine 'staggered column’ head which overlaps the dots

of each matrix character with just one pass of the printhead groang a dense, high guality print
wmage withou t redusing he units 160 ¢.p 8. print spaad.

I akso oflers a be-dectonal lDgic Seeking device 1o enhance (15 phnt opUMISALoON Character-

mhcs and wade tange of ‘prnt versallity” Teatures such as mand o proporMmonal Spacing, auto-

matic justification, programmable horizontal and wertical tabbing, and ‘fine’ positioning for

Paper Tiger 560 £706 -

The Paper Tiger 580 is the first printer which bridges the gap between comveniional man
and ‘daisy wheel' types otfering quality printing at a relatively low price

Full “width™ 132 column printing a1 180 c.pos., & umgue nire warg “siaggered’ onnl Seas ©
directicnal plinllng_ an inbuilt raciar feed and a host of salectabla teatures se° ¢ aca from
ordinary matrix printars.

Plus For @ven greater versatikty a full det plet graphics
f.il:-'ll:-,' i supphed whsch inchedes a 28

bufer.

£995

SUPERBRAIN
SuperBrain's CP/M operating system cu a
boasts an gverwhelming amount of
available software in BASIC, FOR. Floppy Tape
T o nd P tae | The tape that behaves
Accounts Receivable, Payroll, 1nven: like a disk.
tory or Word Processing, SuperBrain Connects directly to TRS-80
ia tops in its class. level 2 keyboard. Operating and
320K £1850 700K £2400 file handling software in ROM
1.5Mb £2750 8 commands add 12 powerful
COMMODORE h;nctions to l'euﬁl 2 BASFiC. No
uttans, switches or valume
COMPUTERS£4 controls. Full control of all
PEl 82 55:122 functions from keyboard or
:ET ;2: £650 program. Maintains directory with
PET 8032 £895 up to 32 files on each tape.
DISK DRIVES forall TRS 80
4040 £695 & Video Genie owners
. £165
PH';TEHS - version:
EPSON TX80B (inc. I/ y
cablel e209| Video 2170 |
EPSON MX80T r305 | Genie :
ANADEX DPB000 £495 F
ANADEX DP9500 £895 Please add £10 Securicor
ANADEX DP9501 £995 | delivery charge to all
computers etc.
T:!ELE?KI‘:?VL‘I{!IIORESBS Plus 15% VAT on all prices.

10" GREEN SCREEN

IThcroShyl

£35

Books & bits

Books — Manuals — Diskettes
— chips 12114 x 2 1K) £4 pair.
RS232 to Centronics interfaces £40 e1c etc

A variety of second-hand computer equipment usy
sparas, repairs and sarvice

ribbons Paper

v available,

29 Belvedere, Lansdown H_oad, Bath BA15HR

Telephone: (0225) 334659
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We are only 30 minutes from
CENTRAL LONDON

and only a few minutes from
Your Postbox
Why not try our new Mail Order Service?

BBC MICROCOMPUTER
ACORN ATOM |

assembled Phone for 'details
from £155.25 and availability

SOFTWARE &
BOOKS AVAILABLE

VIC-20 ATARI 400 & 800

EL“‘ I o 1‘ -

£345. 00
£645.00

STOP PRESS: Bug Byte, ZX81 + Atom Software now in stock

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

"N Qomputers for BN =

[ —

72 North Street, Romford, Essex. Tel: 0708 60725

¥OUR COMPUTER, FEBRUARY 1382 B



IMCROALE

ELECTROILS

* Personal Computers * TVGames
*YCR's * Printers* Monitors * Software

A Atom'sandDArs
W ALWAYSINSTOCK
Complete range of Atarigames.

Open Mon - Sat. 9am till late.
Credit cards welcome.

NEWTHIS MONTH
could

e, £10 OFF

£5voucherongoodsover£100
£5voucherwhenyouintroducea
new customer
The Seikosta 96 ASCII character
printeronly £199inc. VAT.
Paperand cable free.

Send for price list and mail order details.

135 HALE LANE EDGWARE MIDDLESEX HAB S0F
TEL: 01-959 7119 TELEX 881 3241

OAKLEAF
COMPUTERS L1D

BUSINESS PACK for12+12aT0M

CONTAINS:
* Toaol kit with 1200 baud rate for high speed data flow.
* Atom Business by J. Phipps. A complate 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 programs.
* Full literature pack.

ALL FOR
£59.95*

Order your GPBO printer
at the sama time for

ony £1299.95

Order by telephone
quoting your card
number; or write
enclosing your
remittance to:

109 DUDLEY ROAD,

GRANTHAM + Full range of Acarn in stock.

LINCS. NG318AD Prices on application

Tel: (0476} 76994 *Please add £3 UK p&p
+ VAT at 15%
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reprints

If you are interested in a particular article/specia
feature or advertisement in this journal

HAVE A GOOD LOOK AT OUR
REPRINT SERVICE!

We ofter an excellent, reasonably priced service
working to your own specifications to produce a
valuable and prestigeous addition to your
promotional material, (Minimum order 250 copies).
Telephone Martin Bloomfield on 01-661 3036 or
complete and return the form below.

To: Martin Bloomfield, Your Computer, Reprint Depart-

ment, Quadrant House, Sutton, Surrey SM2 5AS
| am interested in . .copies of article/advert.

................. featured in this

headed

journalonpages . ............... ,issuedated ........

Please send me full details of your reprint service by
return of post.

O AT s S e L A e S R R T s

A B e T e S T A O

B :**************** 1

A& FSOFTWARE

PETRTTE T R TR R A

For Atom Users
REAL TIME GAMES

GO100 POLECAT: Avoid being eaten by the polecat
rmaze foryou, BK textBK graphics ..........
G0101 EARLY WARNING: Destray the attacking
reglistic radar display and intercept
Sound. Score and screen counters
graphies .o nainanidiiaani
G0102 MINEFIELD: Watch out for chain-reactions 25 ye
the mines with your tank. Each mission become
Sound. Scoreand highscore, 5K text ! apf
GO103 TANGLED: Challenge your friend or th C .
of skill. The more you score the har-: you find
Four skill levels. Sound. Individual and highest
displayed. bK test ¥ K graphics_......
ED200 TIME TUTOR: Teach your childrs
way, the program randomly selects &
a standard clock face, responding
telling the correct time if the swden:
lgarning fun, Sound. Score. 5K text ;-
00100 POLECAT! EARLY WARNING
00105 MINEFIELD! TANGLED . 4
00108 POLECATE/ EARLYWARNING MINEFIELD ...... £10.00
D0107 Allfour games programs only .,
TO1 PackufTDPemonalComputurg Ca
We pay 25% royalties on your progea

nes ol 95(6303
phone ‘or details

ORDER FORM: To A & F Software, 10 Wilpshire Avenues,
Longsight, Manchester M125TL.

Pleasesendme .......ceeviinnis ienclose cheque. postal arder forf Lo oniennn
Please debit my Access/Barclaycard Mo, . e
Signature.....ccviineia s e 2

MNameand Address ..

Ts No
24 hour :elephone oldenng service (061 2487 188),
All orders normally despatched within 72 hrs




THE NEW &
s EXCITING

COMDUtEr SYSIEm consisting of
@ 4 12anch screan o desplay resalts and other informatson
® 4 65-key console keyboard for inputting programs and data
ta the Computer @4 7-B0 Micropiocessas, the brains’ of
the system ® A& Real-Time Clock @ Read Only Memosy
ROMI containing the Model (1l BASIC Language (fully
mpatible with mest bModel | BASIC programs) # Rardom
Access Memony (RAME for 2tovage of progams ard data
while the Computer is on {amount is expandable from “16K"
to TABK, optonal extra) @ A Cassette Interface for long: tarm
slarage of PrOGrams. and datd (redquires 4 separate casseite
recorder. optional /exiral @8 Poster Interface for hard-copy
output af programs and data {requires a separate ling printer,
opticnal‘extral @ Expansion area for upgrading 1o a disk
based system {optional ‘extral @ Expansion area for an RS-
232-C serial communications interface (opticnal "extral
All thiese components are containgd in g single mouldad case,
and all are powered via 0ne power cord
Disc Drives Kt wath Zxdl Track Drives
Disc Drives Kit with 2680 Track Drivas -
Add £25 for Instabiation

588 + AT
ETH - vAT

YOUR ZXE0 IS NOW NO LONGER
REDUNDANT

Upgrade your ZX80 te the full ammated grapbies ol
the ZX81 . (No screan Flickerd
FOR ONLY £12.95 - vAT IN KIT FORM
Wiorks only in conjunciion wath MEW BK ROM from
Sinclair (Mot included!

UP GRADE YOUR SINCLAIR TO
A 16K RAM PLUS EXPANSION
BOARD WITH 3 SLOTS

This Expansion Board & designed for mose than
just mamaory - that's why it costs more than othars!

16K £69 - var 4K £49 - var

L
MICROLINE B0 £299 - var
® 830 cos Uni-directional @ Small size: 342 (W = 254(D) =
108 {Hl mm. ® 18] Characters, 36 ASCI and 84 graphics @3

Character sipes: 20, B0 or 132 chars/line # Friction
and Pin Feed ®Low nolse: 65 dB @ Low weight: 6.5 kg

MICROLINE 82 £449 + vaT

® B0 cps Bi-directional logic seaking ® Small siza: 360 (W)
« 328 |0} » 130 (M) mm, # 160 characters, 36 ASCI and 64
graphics, with 10 Mational character-set Variants. @4
Character sizes: 40, 86, B or 132 chars/line. # Built-in
carallel and seral interfaces. @ Friction and Pin Feed
® Low noise: G508 @ Low wesght: Bkg

£779 - var

ICROLINE 83

® 120 cps bi-directional logic seeking ® 136 column printing
o up 1o 150 forms @ Small size: B12 (W) = 328100 = 130
Hi mm. ® 180 characters, 96 ASCI and B4 graphics with 10
Manonal character-sat varianis ® 3 Character spacings: 5, 10
18.5 Chars/in. ®Built-in parallel and serial Interfaces

on gnd Pin Feed @ Low noise  B5d48 @ Low

Defivery s added at cost

‘Europes Largest Discount
Personal Computer Stores"

EUROPE'S FASTEST SELLING ONE BOARD COMPUTER

# B50F based system besi value for
maney an the marker o Powertul 3K
Basic Fastest around & Full Qwerty
Keyboard « 1K RANM Expandable o 8K
on board & Power supply anad RF
Meodubator on board & Mo Extras
ngeded Flug-in and go + Kansas City
Tape Interface on hoard & Free
Sampler Tape ncleding powerfy
Disgagsembier and Momtor with gach
w Iy want o leam
Miceos, Dut Gidn't kndw wh
iz buv then thes s the machsne for you

COMPUKIT W
THE FEATUREIST:'H‘:L#
MADE IT THg osT
- OM'LRDFESSIDNAL
MIPUTER KIT ON THE
ARKET. Noy, WITH
NEW

KIT oNLY £99.95 - var

Fully Assembled — £148 + waTt

5. r
Buid Understand and ng:&:%;.
own Computer for only 8 5M

NEW MONITOR IN ROM
Improved Basic furcuon

This chip can be sold separaiely 1o existing Compukit and Super board users

available separasly a1 £7.80 VAT
revised GARBAGE routing Allows correct use of STRING ARRAYS E4.90 i‘\ﬁ.

» VAT

FOR THE COMPUKIT

GAME PACHS

Super Space Invaders (8%} £6.50

Case lor Compuki £29.50

CASIO VL TONE £29.95 ..

tervrren B

It's @ new kind of musical instrument. A computer controdled

synthesiser that helps you create, play and arrange compos:
tiens that nosmally 1ake years of musical training.

WE ARE NOW STOCKING THE
APPLE Il AT REDUCED PRICES

AUTOSTART
s

Getting Startad APPLE 11 5 Faster, smaller, and more
powerful 1han its predecessars And it's mare fun 1o use toa
because of buil-in features like
SEBEALRIC - The Language that Makes Pragramemung Fun
® High-Resolution Graphics n & 54,000-Point Ariayl fo
Finely-Detalec Displays # Sound Capability that Brings
Programs 10 Lile. ®Hand Controls for Games and Other
Human:Input Applicatons. ® Internal Memory Capacity of
48K Byies of RAN. 12K Byres of ROM; for Big-System Par
formance in @ Small Package. @ Eght dccessory Expiansson
Stars to let the System Grow With Your Nesds

Yo don’t need to be an expert ta emjoy APPLE Il Itis a
cOmplete, reddy-to-run computer. Just ConnNect i1 10 a vided
display and 818t using programs (or wiiting your own) the
first day You'll fird that its wnonal manuals help you make if
your own personal problam solver

ACORN ATOM

UMIQUE IN CONCEPT —
THE HOME COMPUTER
THAT GROWS AS YOU DO

Fully assembled £149 « vat

S
Special features include ® Full Sized Keyboard @
Assernbler amd Basic ® Top Cuality Moulded Case @ High
Resclution Colour Graphics @ 8502 Microprocessar

Telephone 01071 714 5472526

Frur Garnes £5.00 2

CREDIT FACILITIES ARRANGED

Azgpmbler Editor 1480
Four Games £5.00
Chaguers £3.00

4 pin Expansion Jumper Cable £8.50

3 Three Gamaes BE oniy £5,00
Raaltime Clock £3.00
Al Frces exclusive VAT

THE VIDEO GENIE SYSTEM

|ldeal for small busmesses, achools, colleges, homes, eic
Suitable dor the esperenced, inexperienced, hobbyist,

regcher. e EGm

Saries

@ 16K user Ran

16K plus extended 12K Microsoft

Lu'? -_-_,!-‘l BASIC inROM @ Fully TRS-80 Lavel Il

A e Y aofrware compatible # Huge
range of sofrware already available @ Self comamed, PSU,
UHF modulator, and casserte @ Simply plugs into video
monitor or UHF T @ Full expansion to disks and printer
® Ahsolutely comoleie just fit into mains plug
The Video Genie s a complele compuiar system, raguiring
only connaction tn a domestic 625 line TV se1 to be fully
operational: o of reguired 2 wdeo monitar Can be connecied
10 prowade 1he best qualiy displey. 51 key ivpawriter siyle
keyhoard, which features a 10 key rallover. Supplied with
the following accessores:- ® BASIC demonstration tape;
®Video lead, ®5econd cassetes lead. ®Users manual;
#® BASIC manual; ® Beginners programming manual. Write
useful programs in the BASIC computer language yourself

HITACHI
3 PROFESSIONAL
MONITORS

9" — £129 £89.95
1277 — £189 £149

& Rallability Solid state cirguitry using an IC and silicon
transistors ensures high reliabeditg. @ lines horizontal
resolution Horzontal resolution w excess of 500 lines is
achieved in picture center. @ Stable plicturs Even played
back pictures of VTR can be displayed without jittering.
® Looping video Input Video input can be looped through
with buili-in fermination switch. ® External sync opers-
tlon (available as option for U and C types) @&

© Twa monitors are mountable side by ssde in a

standard 19-nch rack.

SHARP
L PC1211
1)
SERRRRRE 7090
ZEECt aesg FOWER THAT

ONCE FILLED A ROOM
CAN NOW BE CARRIED IN ¥OUR POCKET!

Please make cheques and postal orders payable to COMPSHOP LTD., or phone your arder
quoting BARCLAYCARD, ACCESS, DINERS CLUB or AMERICAN EXPRESS numbar.

MAIL ORDER AND SHOP:

14 Station Road, New Barnet, Hertfordshire, EN5 10W (Ciose to New Barmet BR Station — Moorgate Line).
Telephone: 01-441 2922 (Sales) 01-449 6596 Telex: 298755 TELCOM G
OPEN (BARNET) — 10am - 7pm — Monday to Saturday
311 Edgware Road, London W2, Telephone: 01-262 0387

OPEN (LONDON) — 10am - 6pm — Monday to Saturday

4 IRELAMD: 19 Herbart Strast, Dublin 2. Telephons: Dublin 804165
* COMPSHOP USA, 1348 East Edinger. Sama Ana, Calforma, Zip Code 92705

send 5. A E. for application form.

TELEPHONE SALES
OPEN 24 hrs. 7 days a week
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MV1 - aZ80 computer ﬂg‘%‘gg

The MV4 computer kit uses the ubiquitous Mascom 1 Pcb and the
780 CPU. inferfaces are included for television, printer and cassette
2K meimaory, Gemini power supply (drives up to 3 extra boards).
Cherry full ASCII keyboard and Quantum Graphics gre also
included. Available with eitheran ASCI| version of the
MNas-5ys 3 monitor, ora Tiny BASIC.
NV is expandable to Gemini

80-BUS specification.
\ue MicroValue price
ovo £105
m‘\c’l u cive +VAT
EXC

MicroValue’s

SAVE
‘NascomSpecial’ OVER£65

We've puftogethera microcomputer kit containing the Nascom 2,
Nas-Sys 3, Graphics ROM, Bits & PC.'s programmers gid, Gemini 3
APSU, 18K RAM Board and mini motherboard. The resultis a
powearul micro using market proven boards and components.

RRP OVER £405 + VAT

roNaWu® £34+'9
MEEuae

SHARP MZ80K with SAVE

Super Graphics £200!

The 48K RAM Systemn is offered at arock bottom price with the
Quantum Micros Hi Res Graphics which gives resolution down toa
single dot and high res. plofting. Characters are user definable and
the pixel characters actually join. Five free games packages are
included too!

RRP £645 + VAT
MicroValue price

£445 ...

48K MZ 80K
RRP £460 - VAT
MicraValue price

A VOUR COMPUTER, FEBRUARY 1982

worth of accessories

—
FREE with every
Epson Printer

£30

Epson MX80T.......ccvcnininiienceco £IDG - var
Epson MXBOFTA .....ccccevnnreracnec- £399 - var
Epson MX8OFT2.........cccocvecvcc .. £465 . var
Epson MX100...........cocccnncincacancc:-. OTS L VAT

Buy one ofthe above Epsons from MicroValue aind we'll give
you a Pock of Fanfold paper, Interfacing Documentand

Connecling Cord for Multiboard or Nascoim. The
accessofies dieworth £20
butyou can have theim
absoluley FrEE

nedPEos UK!

> et N
par SAVE
Nascom IMP + Graphics
Only £199. var £156

Micravalue has sliashed the price ofthe B0cps, 80 colurnn IMP dot
matrix printer. And added Imprint's high res. grophics and double

width characteroption. IMP has RRP £355 . VAT
bi-directional printing ana MicroValue price

friction/tractorfeed.
£199 .

Subject to only & manihs’ wananty.

NASBUS Compatible DOUBLE

DENSITY Disk System -
Available Ex Stock

With hundreds in daily use the Gernini Disk systern is now
the standard for Nascom and Gemini Multiboard systems
Single or twin drive configurations are available, giving
350K storage perdrive. The CP/M 2.2 package supplied
suppors on-screen editing with either the normal Nascom
or Gemini IVC screens, parallel or serial prinfers, and auto
single-double density selection. An optional alternative to
CP/M is available for Nascom owners wishing 1o support
existing software. Called POLYDOS 2 itincludes an editar
and assembler and extends the Nascom BASIC toinclude
disk commands.

Single drive system

(G809, G815/1)
A W

Double drive sifslern
(G809, G815/2)

£675 var

CP/M 2.2 package
(G513)

£100 . var

Polydos 2
£90 . var




Nal\e
WENiNe

NEW

/O Board for Nascom &
Gemini Multiboard Systems

Quantuml/O

The new Quantum Micros 1O board takes the unique approach
tothe problems of interfacing your Nascom or Gemini Multi-
board to external devices. This 80 Bus and Nasbus compatible
card issupplied fully built, populated and tested and includes
three Z80 PIOs, a CTC and a Real Time Clock with battery back-
up. Inaddition, a range of "daughter”’ boards that attach
straight to the /O board are under development catering fora
wide variety of interfacing requirements.

&uantum I/Q board Microvalue price - 5140 + VAT
Prototyping daughterboard Microvalue price— £20 + VAT

MicroValue

New CP/M
System based -
on Gemini Multiboard IEEE-488

Gemini Microcomputers is launching at Which Computer?Show a The EV Computers' IEEE-488 card is an 80 Bus ond Nasbus
new system based around its successful MultiBoard range,and compatible card designed to tully implement all IEEE-488
MicroValue dealers will have first deliveries in Februany. It will have: interface functions. This bullt and tested card gives the usera
HARDWARE # Prog. CharacterGenerator bl E?ﬁﬁ fi;e grﬂd V?lsac:ileé?gggigé) f cgg:rﬁ?’o_llitn%uny

- equipment fited with a standar -488 or intertace.
s Twin 280A CP/M System # 160 % 75 Pixel Graphics P
5 64K Dynamic RAM s Centronics Parallel 1/O MicroValueintroductoryprice
% 700K Disk Storage (Formatted) = RS2321/0
4 80x 25 Screen Format % Light pen Inferlace £140 s var
@ Inverse Video A # 59-Key ASCI Keyboard

SOFTWARE

# Full 64K CP/M 2.2 with
screen editfacility

@ CAOSTCGI-aO structurad
B

#GEMzaPassemblerr  New Software for Nascom Systems

Editor

NEW CPYM COMPUTER
FOR ONLY £1450

. . POLYDOS 1A disk cperating syslam fonuse with Nascom 1 of 2and Gemini GBS Disk
# GEM-PEN Text editor Syslams Anincomparable and exiremely well presented DOS hatincludes an editorand
# GEM-DEBUG assembler and adds disk commands to the Noscom BASIC MicroWolue price £60 .- VAT
debugging software MATHSPAK Double precision moths pockage on fape Microvaluepnce  £13 - VAT
MATHSPAK Handler Used in conmpunction wilh MATHERAK MicroVolue pnice - £9.95 . VAT
Command Extender For use with MATHSPAK t extends BASIC s rasansa word s
MicroValue price Microvalue once £9.95 . VAT
Logic Soft Relocater Anintegraied assemblerand disassembler pockage which ollows
disassembly and reassembly rom anywhere on fhe memany mag
' Microvalug pace €13 . VAT

+VAT

80 x 25 Video for Nascom : _
Nascom owners can now have a professional 80 x 25 Video Standard Firmware for Nascom at Reduced prices
display by using the Gemini G842 Intelligent Video Card with wnspsm gg:g;@ : 3,’:‘: m!cmrue pT:CB égg ; Eﬂ
onbodrd Z80A. This card does not occupy system memory Nayaved. - 5 Do IcroValue price :
space and provides over 50 user confroliable functions Nostrs  D.Bug (AFD) RRPE40 V! Micrevilas brice £20 . VAT
ncluding prog character set, fully compatible Imennt RRPEI0 - VAT MicreValue price €20 . VAT
with Gemini G805 and G&15/B09 Disk Systems. £1m Bits & PCsFrog Aid €28 WA MicreValue price £20 . VAT
Juiltand tested. + VAT
BITS & PC'S TARGET ELECTRONICS
4 ate, Wetherby,W.Yorks. 16 ChemyLane,Bristol BS1 3NG.,
.’ - YOURLOCAL  Tel:(0937)63774. Tel:(0272) 421196.
. *MicroValue MICROVALUE INTERFACE COMPONENTS LTD.
! DEALER ELECTROVALUE LTD. Oakfield Comer, Sycamore Road,
Warra n'ly Miosodienon hesewopages 700 BUmage Lane,Burnage,  Amersham, Bucks.
e ; areavmiloble white stocksiostiom Manchester MA9 1NA. Tel:(02403) 22307.TIx:837788.
4 products.exceptkits and Nascom Imp, ine Microvalue dealer Istea 0n g Tel:(061) 431 4866 g
| soia oy MicroValue dealers are supplied {Mail order enquines should : : HENRY'S RADIO
: wm 12 months warnanty and will be rerﬁp:c?nf;urue;e} umesnng po 28 StJudes,En Ie;i;!od Green, #E’ll-l Eﬂgfﬁﬁd,bndon w2,
ecoced orrepaired by any dealer L b s Egham,Surrey HB. el: .
! even ifyou didpr?T buy irfrol'x him)in the Padiaycou] welcame, Tel:{0784) 33603, Tix:264475, Tlx:;ﬂ)z&i (quote ref:1400).
> =.ointhe event offaully manufacture, @ SKYTRONICS, LEEDS COMPUTER CENTRE,
l 2 North Road, The Park, 62 The Balcony,
Nottingham. Merrion Centre, Leads.
Tel: (0 45053/45215 Tel: (0532) 458877
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ZX81 16k sorTwARE

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/ 2 includes all of:

ADVENTURE ATLANTIC: You may become very rich or
you may be marooned forever; BREAKQUT: 3QUASH
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

PACK 16/ 3 includes all of:

INDI 500; video roadracer; DRAUGHTS; Computer
Chequers; BATTLESHIPS — nautical warfare on your
awn computer.

MASTERMIND — Brain Teaser, see if you can beat a
microelectronic mind.

ALL OMNLY £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

All our software comes with full instructions and is SAVEd and ready to RUN, no
need to spend hours laboriously typing in from books.

CONTROL TECHNOLOGY —

PERSONAL
COMPUTER SCIENCE

Cassette 1%

A super value cassette of 16K and 1K software written in
Machine Code and Basic. "

Includes:

React, Invaders, Phantom Aliens, Maze of Death,
Planetlander, | 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, BREAKQUT, 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.

ZX AUTOCODER

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.
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All prices include VAT and postage and packing

CONTROL TECHNOLOGY,
39 Gloucester Road, Gee Cross,

Hyde, Cheshire SK14 5JG
061-368 7558




ATOM CASSETTES

his review of
Cassettes, Your
r 1981, states
1o load all four of
uch we submitted.
Ispanty among tape
he success in loading
pe 15 alwavs much
with those recorded on
¢'s equipment. Despites
percentage  of  tapes
o us is no higher than
cee percent — and we have never

4w provide an adequate

wement, which incidentally we
spatch, first-class post, by return.
Iorhus was meant 10 be a serous
v of software, why did Deeson
ersist ungil he could make fair
miparisons — albeit with some
wnis on his Io.ldmﬁ problems?
"L"IL very odd supgestion was that
the cassette loading system might be
maore troubled by machine code than
Basic. To pur the record straight,
Astrobirds and Invader Force are in
maching code but Music Box and
Histats are predominantly written in
Basic.

Regarding  documentation  and
instructions,  these are  provided
necessary, Instructions pro-
erams are usually put after the main

ram  since  once  Lhese  are
red, it saves one having
search the tape for the main program
sach time.

Deeson mentioned that Acornsoft
offcred 17 program cassertes. He did
state that the Program Power
catalogue sent o him contained 33,
Also mentioned was the fact that
another supplier offered chips and
sapes, Our catalogue states thar we
also do this.

Funally, [ would like to peint out
that more than 90 percent of our
sgrams  are  written by inde-
ent Atom owners and that, w
dde a varied selection of high-
wliny progeams, we have reviewed

lurncd down many more pro-

15 than we have acceped,

R’ G Simpson,
Program Poger,

Legds,

whnere

1ol

LOADING TIP

’ 1w Movember issue, P R
vorth wrote g letter on how

11¢ loading problems on the
vert using these technigues
12 very limired success —
[ accidentally hit on
hich has meant [ can
programs  first rime,

programs, discon-
ne lead from the
Then instead of
here, hold the jack
forefinger and
rion  should
n the screen  and
zd normally.

It works for my system and [
checked with & colleague who
reported it a success. There s

probably a technical explanarion but

even in the absence of one, it should

help some of those who have loading
problems.

Steve Clarke,

Tpsuich,

Suffodk,

YOUR LETTERS

SINCLAIR MOANS...

How right D B Orpin is regarding

the apparent lack of back-up or
even interest that Sinclair Research
seems 10 show to one after buying a
ZX-81 — Your Letters, December
issue.

Three months ago when | was
aving trouble loading a cassetre; |
telephoned and was 1old that there
was a leaflet regarding this and I was
assured that a copy would be sent o
me.

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

B G Tavlor,
Liscoln.

...AND PRAISE

’ feel | must counterbalance the no

doubt  justified cnln,u.m of
Sinclair  Rescarch —  “'Sinclair
Critic™ November 1981 — with my

own experience. [oreceived  my
£X-81 package on time, the query [
had with loading from tape was
answered very prompily and, as I
had suspected, proved to be due 10
“finger trouble™ on my part,

It seems that earlier crivicism may
have been justified, but that now
Sinclair Research appears to have
eob its act together. 1 can only wish
this remarkable British company
EVED MOCE SUCCEss.

I F Adamson,
Norringham.

EXCHANGE OFFER

,n my article in the December
1981 issue on generating sound
effects on the Sharp MZ-80K, 1
mentioned that I would be pleased 1o
send a copy of my effects demonstra-
tion program to anyone who sent me
a cassette and stamped, addressed
covelope. The response 10 this has
been very good — more than 150
letters so far and more with every
post.

My offer is still open bur 1 can
only reply 1o those letters containing
a stamped, addressed envelope, a

cassette  and, idezlly, a swap
program.

Bob Edwards,

Huvion,

Liverpool.

CHESS STRATEGY

'read John White's interesting

article in the December issue on
chess end-games, and after some
research, felt that I should update
some of the information given on
how chess programs work compared
with the way in which peaple play
chess,

[ have noticed thart ever since
computer chess programs have been
they have all relied on g
certain level of insight into the game

that 15, looking abead as many
moves as possible, It s assumed
ther, the more more insight that the
program has, the better the com-
puter will play chess. The fact that a
relatively  good chess player can
easily beat the most complex chess
programs shows this not to be the
case at all,

The rcason 15 that the human
plaver, whether it be novice or chess
mister, does not assess a chessboard
by looking ahead by any more than
three or four moves. A chess master
rarely looks any more moves ahead
than a novice chess plaver.,

The factor that makes the nuaster
far better than the novice is the level
of thought abour the game. The
master  does  nor o consider  the
strategically bad moves. His thought
level 15 way above that of a novice.

Computer chess programs, all of
which rely on looking shead, have
not been taught o rhink on the
mgher level; the strategy has been o
use brute-force look-ahead, hoping
1o crush all types of opposition. This
has not worked, so surely it would be
better to evolve a program that
warks on this higher level, ignoring
bad moves using data based on the
strategic  position  at  the 1ime,
Writing more and more coniplex
programs to see further and further
o the game overlooks the fact that
little to be gained by
increasing the computer’s strategic
tnsight.

wrilen,

there is

The prompter of these conclusions
was @ Duich psychologist, Adriaan
de Groor, In the 1940s he made
studies on how chess novices and
masters perceive the same type of
chess situation. There 15 obviously &
higher level of description of a
chessboard than just K-K2 or R-Q7,
and de Groot’s indings imply that
masters perceive the distribution of
pieces on a chessboard in strategic
chunks. The master somehow builds
up a comphicated mental picture of
the game.

D¢ Groot proved this by showing
the speed with which a master could
reproduce a situation on a chess-
hoard, compared with the chess
novice’s slow reconstruction, after
both had been shown a chess situa-
tion for five seconds. The most
important thing de Groot nored,
however, was that where the novice
chooses the positions of individual
picces badly, strategically altering

the whele game, the master rends ro
chaose 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 rgndomly-placed picces.
Mot surprisingly the master did no
better than the novice when
attempting  to reconstruct the
positions,

T M Harner,
Porrsmoth,
Hampeiiive,

ZX-81 QUIRK

computcrs do not make
mistakes? My ZX-81 does — [
asked it to evaluate INT (10*X) in
four wayvs:
BMFCR X=0TO1 STEP[) 1
MFOR X=1TO 0 STEF —0.1
BFOR X=0TO 1 STEP 0.05
BFOR X=1TO0STEP —0.05

Of the four sets of results, no two
agree throughout, Furthermore, 1he
first and third sers do not even
complete the For-Next loop: they do
not evaluate the expression for X=1.
Only the second set of results is
completely correct. The program
illustrates the INT (10*X) resuls.
2 REH Y=IHTE 1Esis

FEN Bv IAN COFESTALE 61 00 05
LD FEINT TRE . 95TEF. B i-0.

230 RETLRM
Another ZX-81 quirk, possibly
related, concerns the Plor statement.
Co-ordinares are rounded 1o the
nearest integer, and 1.3 becomes 2,
2.3 becomes 3, erc, Yer 0.3 becomes
0. Does anyone have an explanation?
fan Copesiake,
Wk targ,
Surrey.

THAT UNJUST LEVY

by should [, or other innocent

members of the general public,
be penalised for offences commirred
by persons unknewn and pay the
proposed levy on the sale of hlank
cassette tapes? If the British Phono-
graphic Institute knows of copyright
infringements why does it not 1ake
action dgainst the person of persons
concerned?

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

5 Halsread,
Hurddersficld,
Wesr Yorkshive i}
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ZX packages
now from ICL

As sarLks of the ZX-81 micro-
computer broke the 250,000 mark,
ICL anncunced a new range of
ZX-81 software. 5Six cassettes are
available, each consisting of a
mixture of games, educarional and
business programs. Four of the
cassetles are suitable for the 16K and
rwo for the 1K 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
terminalidigital telephone  work-
station, using Sinclair's flat-tube
technology and Sinclair Basic.
Designed as a futare peripheral to
ICL's DNX-2000 digital PABX, the
workstation is provisionally
scheduled for production in 1983,

With production ol the ZX-81 cur-
rently running at 50,000 3 month,
more than 60 per cent for export,
Sinclair has installed more micro-
computers worldwide than any other
personal computer manulacturer.

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 educarional field,
is to be avoided in the future”.

Atom to gain
new power

A wEw pPrROGRAM for the Acorn
Atom, which gives it some of the
facilities of the BBC Microcomputer,
such as the ability to 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 s that it only displays
16 lines of text with 32 characters
per line. Yet Computer Conceprs’
Softscreen enables the Atem to
display 24 lines of rext with up ro 42
characters per line.

The Softscreen 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
machine code, occupies 275K
and is located from 2900 o 3400. As
it uses graphics mode 4, the program
requires a 6K graphics RAM.

Sofltscreen 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 rext window.

The Softscreen program is available
on cassette for £11.40 from Computer
Concepts, 16 Wayside, Chipperfield,
Hertfordshire, W4 9],

NEWS

More software broadcasts planned

THE ENORMOUS response to the first
compuler program (o go out over the
air — transmitted by BBC Tele-
vision — has encouraged Tommorrow’s
World to consider running a follow-
up  experiment using a longer
routine. The first trial was restricred
to 20 seconds, as the bleeps were of
interest only 1o 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 Tomorroe's
World team from running the first
program on their own computer, the
experiment was wvery successful,
Trevor Tayler, who produced the
program for Tomerrow’s World, tells
Your Compurer that more than 2,000
people from as far north as the 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 casserte
recorders, either direct from the TV
ear socket or by placing the cassette
microphone close o the speaker.

The ZX-81 listing braadcasr

e e

18 FRINT “EHTEF( HAME"™
INFUT H#$

28

3@ CLs

48 FRINT "WELL DOHE®™. H¥
S0 PRIMT "IT WORKED™

Bl PRIHT "MDRET' R

158 IHMFUT

11e IF @$(}'“‘1"‘ THEH GOTQ 2@
128 CLs

148 PRINT "TOMORROMS HORLD®
1g@ PRINT "WITH"

158 FRINT "HICHFIEL JUDTTH'
22 PRINT “KIERA =]

268 FPRINT “AND" (.IN GRAFHICS)
268 PRINT NF

28 STOP

The Tomorrow's World team.

Divided into two versions, one for
the Apple and one for the ZX-81, the
program was preceded by a low tone
1o enable the viewer to find the
correct volume serting.

When the Apple program was
lpaded into the computer it asked the
viewer's name and then printed the
following message on the TV screen:
W eleome ... to Tomorron’s World
test broadeast™.

Next, the viewer was asked if he
wanted to continue. If he answered
“Yes”, the program scrolled the
Tomorros’s World credis, histing the
names of the presenters, and
finished by adding *With special
thanks to .. .".

The ZE-81 program followed a
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 o run the
program. P O’Brien of Caernarton,
Wales, used this method to send a
copy of the ZX-81 hs[mg o Your
Compierer,

Educational program
service on Prestel

PRESTEL'S FIRST educational telesoft-
ware service enables subscribers 1o
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, dircctor of the
Council for Educational Technology
which launched the scheme, said:
“CET is always on the lookout for
educational applications of the new
technologics, This is a beautiful
example of such an application, but
its success will depend on there
being good materials available 1o
serve useful educational purposes.
That's why this CET project is start-
ing in the schools”.
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A group of five schools and instit-
utions are (aking part in g two-vear
trial to evaluate the telesoftware
service, and CET is negotiating with
another 15. As the software is only
available for the Research Machines
3807 microcomputer, possession of
this machine was one of the criteria
used in selecting the first group.
Other equipment, such as the sofi-
ware, Modem and barrier cable, was
financed by CET.

Details of the elesofiware service
and the available programs are
stored on Prestel page 2114, and can
also be obrained from the Council for
Educational Technology, 3 Devon-
shire Street, London WIN 2ZBA.

Telephone: 01-580 7553,

1

Local software
for BBC Micro

Datron Micro Cenire, Shefheld, is
to support the BBC Microcomputer
and co er=literacy programmes
ral centre, despite
al to allow a dealer
discount structure.

Tan Dunkley, Datron’s managing
director and charrman of the Com-
purer Rerailers’ Association, said:
“While I still have misgivings over
the methods of markering, which I
believe may reduce the amount of
support available, I feel that we owe
it to our wide base of educational
ugers o provide local support™,

Sinclair users
in Pet scheme

In a4 BID 10 sales of the Pet
microcomputer, Commodore has
started a trade-in scheme. Owners of
the Sinclair ZX-80 and ZX-81 will
be ahle to trade-in their machines for
a £30 discount on & new Pet. The
scheme, which is running until
March 31, only applies 1o the Pe
and is not available on Commodore’s
other computers.

Commodore is still uncertain what
to do with the collected ZX-80 and
£X-81s. Keith Hall szid they would
like to domate them to chariry, *‘prao-
viding we obtain a ressonable
number of machines in satsfactory
condition”. Hall also said it was too
early io say how the scheme was
doing.

Clive Sinclair, head of Sinclair
Rescarch, said the scheme was
“flattering, but I don’t think it will
do us any harm. We aren't in direc
competition”.

Sinclair ZX-80 and ZX-81 owners
who wish to take advantage of the
Pet scheme should contact Com-
mocore Information Centre, Baker
Street, High Wycombe, Bu uk
hamshire. Telephone: Slough (73)
T9292.

Do0sT




Schools target
of 50 routines

are house special-
has released a
nal programs for
gned for primary-
n. the programs are
Basic and will fit the
K machine.
¢ programs are in the
f <, such as Mastermind
and Simon-spell, Other programs
Graph-plotter, Histogram,
I -tables, Conversation, Clock
and Money, With an average length
25 lines, the programs are easy (o
ad run.
ducare’s 50 1K programs for
1ary educarion 15 available from
care, 139 Sleanc Street,

1

Lay

London SW1 9AY, and costs £4.93.

NEWS

Bio-computers: ‘by 1983’

A PROTOTYPE hiclogical computer
could be in operation by 1983, Dr
James Mcalear, president of the
U8, bio-technology company EMV
Associates, forecast thart 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 microscoplc circuin
designs in gold, silver or lead on to
protein, said Dr McAlear. The bio-
chips would operate in three dimen-
swns 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 selferepairing biological
computer, he claimed.

British scienrists are sceptical,
however, that a biological computer
could become reality so guickly.
Eescarch director of GEC Derek
Eoberts, said it was “‘absolute
nonsense’” to talk of such a computer
being built and tested by 1983, while
rofessor John Barker of Warwick
University said there were still a
number of problems which had vet
to be solved,

The U.5., however, is already
looking beyond the bio-computer,
EMV 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
sponet than we think.

No-solder Protos has fitting role as
hard-wearing ZX-81 keyboard

A HEAVY-DUTY keyboard and encl-
osure has been developed for the
ZX-81 by Protos Computer Svstems.
The 40-key Sinclair-coded board
uses mechanical contact key
switches and a printed-circuit board.
A flexible connector joins the Protos
board to the ZX-81 wia push-fit
soCKets.

To fit the Protos keyboard, the
£X-81 1s first removed from irs ABS
case, It 18 then mounted inside the
Protos enclosure using four Philips-
tvpe serews. Nosoldering is required
all electrical connections are
provided by either plugs or sockets.

A side port on the Protos enclosure

ows access to the edge board con-

while 1ape infout, power and
connections are made through
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Other ZX-81 peripherals planned
for introduction during 1982 include
buffered inputfoutputs, power
supply, RAM expansion and key-
board sound generator.

The ZX-8] kevboard and enclosure

Caernarfon-based Arfon
Microelectronics Ltd has
developed & seven-cartridge,
fully-integrated expansion system
for the Vie-20. All parts are
housed in an aluminium shell
wiile an optional Iid provides a
base for the TV, The original
power supply s replaced with a
more powerful unit built around a
toroidal transformer which
reduces any power surge
problems. A 24V raif and socker
will power the Wie-20 printer
being developed by Arfon. All the
ports are sccessible and the
madulator (s housed at the back
of the expansion board,
Approved by Cormrnodore, the
expansion system is expected to
retail for about £85 plus VAT,
Memary cartridges are now
avafiable in 3K with two EPROM
sockets, 8K or 16K packs which
will fit both the Vie-20 and the
expansion board. Arfon
Microelectronics Ltd can be
contacted on 0286-5005.

costs £64.95 including VAT — post
and packaging is £2.50 extra — and 15
gvailable from Protos Compurter
Systems, Frome Computing, 20
Ashtree Road, Frome, Somerser,
Ball 2A5.

Flawed chips
create delays

FarrTy 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, Insread,
Acorn had only produced 300 micros
in full working order.

The root of Acorn’s troubles lies
in  the uncommitted-logic array
{ULA} chip designed to control the
computer's display screen. The
Ferrant-menufactured ULA chip
has nor 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 an com-
puting has been pur back 1o
February 14, in the hope that more
micros will be available. However,
transmissions 1o schools went ahead
as planned — the first programme
was shown on January 11

Interface that
offers control

FAMPORT, A 16K memory expansion
card, enables Sinclair ZX-8] users to
interface their microcomputers 1o
any electrical equipment. Manufact-
ured by Componedex Lid, RAM-
port's analogue and digital
inputfoutput ports allows the ZX-81
to control anything from the central
heating to the points on a model 1rain
set.

A spokesman for Componedex
said: *The possibilities of EAMport
are enormous’.

RAMport is available through mail
order for £49.95 from Componedex
Ltd, PO Box 33, Leighton Buzzard,
Bedfordshire, LU7 TUK.
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MEMOTECH
481 memory

exftension for
he Zii81 _

The MEMOTECH memeory 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 /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.

e .
s

Please make cheques payable ta:

MEMOTECH

(Sales Dept.) 103, Walton Street, Oxford. OX2 6EB.




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 beccome
involved. Each month we will devote the page to new ideias from
local clubs. We would like to hear of anything which has made a

club a success, or of any projects or programs you are de:veloping.

TUG of loyailties
for Tangerine users;

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 15 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
UK. A year's subscription costs £12.50.

“TUG 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
group to manufacture and market its own
hardware. Products range from the EPROM
programmer to a high-definition pro-
zrammable graphic module designed to run on
Microtan 1 and 2 systems. TUG also
makes 3 mass EPROM storage board, which
#ent on show at Breadboard '81. The board
caters for 24M8K of EPROM, 24K in 2K

‘eatures regularly in the cartoon strip of the
o5 manthly newsletter.

I 'wonder why some of
us were born Erics

—while some of us
were born people?”

Of refations with Tangerine, Usersi " Group
managing directar Bob Green says,

“TUG supports the systern, not

the manufacturers™,

EPROMsand 48K in 4K EP H{OMs. A 32/64K

board is under consideration. The 24/48K
board costs £53.67 fully asse:nbled, but TUG
members qualify for a 25 perzent discount.
The three most popular games programs
marketed by TUG are Asteroids, Dive
Bomber and Shurttle Lander. Dive Bomber
consists of three advance:l jump-jets with
computer-controlled anti-latier missiles. The

aim of the game is to bomb: the enemy’s laser”

defences, manocuvring the jets 1o aveid
incoming fire. To make the game more
interesting, the jets are alliowed only limited
supplies of fuel and missile:s.

However, not everyone has been pleased
with TUG's venture into brusiness. Tangerine
has set up a rival organis:ation around a bi-
monthly magazine, Tanseft Gazerte, edited by
Paul Kausman. The first edition was distri-
buted free to more thari 3,000 Tangerine
computer owners in Nove: rnber. Future copies
can be obtained by payinig £15 for a year's
subscription.

Relations between TUC 3 and Tangerine are
somewhat strained at tlhe moment. “We
support the system, not 1:he manufacturers”,
says Bob Green. He accuses Tangerine of
failing to supply users’ nvieds and says TUG
has just tried to fill the ga. p. ““After two years,
the Microtan still has no floppy 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 furture 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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SOFTWARLE:

/X

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 that 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 the 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:
B Placing the bottom-side corners in

correct positions,

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

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

M FPlacing them in their correct positions.

In the program itself, the formula appears as
a large number of conditional statements in
the form: “If a certain position Then make

their

Yellow
side

Blue
Side

Figure 1, E(1,2)=8.

this mowve”. 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,
5o 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-
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The hours of tortuous twiddling
are now bezhind you —
Cubemaste:r goes to the heart
of Rubik’s riddle to P
produce ari answer every §#
time. Simo n Lane’s
program di:splays on
screen the current
state of play and
instructs you how
to solve the cubic
conundrum

ordinates. The first ¢ o-ordinate represents the
face it is on, and the :second the face it is next
to, For example, if E {'1,2)=6, then that would
mean that the edge sq vare on the red — which
was next to the blue face — was coloured
orange — see figure 1.

The corner squares are identified using the
same system, except that the co-ordinates
represent the position of the edge square to the
left of — one positicn anticlockwise — the

SEMASTER

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

that would mean that the corner square on the

| blue face — which was to 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 times g move



incorporated this in the
utine 2000, and the move 1s
n the string variable X§.

sod @ string variable to save space,

#s the whole move to be defined in

rwo numerical variables had been

tor the side and one to indicate

r anticlockwise, two lines would be
“nother subroutine is also required to
i series of moves at the same time.
appears in the program as subroutine
. and the moves are also transferred 1o it
2 stning vartable, Z3§, for the same reasons as
sre. The subroutine divides this string into
dividual moves, and executes them by
12 them one by one into X% 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
marn each of the sides either clockwise or
anticlockwise through 90°.

Lines 10 to 410 are instructions, and lines

520 to 930 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 1 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 pragram,
line 620 onwards, subroutine 1000 is called ro
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

Blue side

oA

HG Blo|B[**"

Figure 2. Cf2,6)=6.

subroutine because they are used later by
subroutine 2000.

Here, the variables Top, Lef, Bot and Bac
are set up for cach 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 ar the heart of the
program — it is called for the execution of
every move made. Lines 2002 wo 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 X% is set to the null string in the line
2004 to avoid a move being executed twice by
mistake,

Lines 2020 and 2075 transfer the informa-
tion stored in X3$ into two variables, Sid,
which has a value of 1 to 6 and represents the
side to be turned, and X3 is changed to A or C
to represent whether the move should be anti-
clockwise or clockwise.

Lines 2090 to 2114 are required while the
program is Lrjfing to complete the top side. If a
move to the top side is made, the values of the

front, right, back and lefi 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 1w 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, Bor, 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. X§ 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 1o 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

AN N

ad

A Corner. A
Corner
Square
An
An E Edge
Square

Figure 3,

2589 is used several times during the program,
as it works out the lefi, back and right sides
and colours from the front side and the front
colour. Lines 2640 rto 2850 deal with the
actual moves involved, and the rest of this
section controls looping back to the beginning
of the secrion 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 L$. They are
strings of moves which are used extensively in
this section in conjunction with subrourines
3120. MI, 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 page/
their correct places by lines 3140 to 3680,

Lines 3690 to 4260 deal with bottom-side
corners, This section both puts the corners in
their correct positions and turns them round
the 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,
AJ, B3, 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 s
relatively short — it only goes from line 5000
to 5150, bur it takes the majority of the moves
in this section.

By lines 8000 to 8090, the cube should be
finished. If 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 withour dismantling the
cube. First you are asked ro type Newline
50 that the screen will not be cleared before
you have done the last move. It then gives vou
the chance of wrying the program again by
typing Newline. Otherwise the program has
finished.

The shortage of memory on the ZX-81 has
forced me to omit the full range of error-
checking routines which could be provided. If
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 RAM ZX-80
requires a few minor alterations:

240 PAUSE 4E4
241 POKE 16437, 255
242 IF INKEYS<>"C" THEN GOTO 240
410 PAUSE 4E4
411 POKE 16437, 255
412 IF INKEY$<>""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 used in the first half of the

program — up to line 1600,

E 6,81  An array holding the edge

SOUAres.

An array holding the corner

squUares.

I, Jd Loop control vanables.

Cs String containing the initials of
the colours used in cube-drawing
subrouting 1000,

Red, set to 1.

Blue, set to 2.

White, set ta 3.

Green, set to 4.
Yellow, set to 5.
Orange, set to 6.

The side being entered.

LOUR The colour to be printed by
subroutine 1150,

C (6,6)

oNoO<OSmD
O E

D Line number for Print At
Exprassion,
A Column number for Print Az
BXPrEsSIon,
SID The side next to the square being
entered.
| X§ The key being typed, used during
| the position entering s
C The number of the square being
entered.
TOP Top side
LEF Left side
RIG Right sicle
BOT Bottom side
BALC Back side
K% The key being typed n

subrouting 1300, the positian
checking subroutine,

Table 1. The program variables

1452 LET K% =IMKEY$
2125 PAUSE 4E4
2126 POKE 16437, 255
2140 IF K$<="H" AND K$<>CHRS 118
THEN GOTO 2125

8010 PAUSE 4E4
8011 POKE 16437, 265
8012 IF INKEYS$<=CHR$ 118 THEN GOTQ 8010
8075 PAUSE 4E4
8076 POKE 16437, 255
8090 GOTO BOTS

Conversion for any other machine would be

very difficult, because of the extensive use of

Val throughout the program since on the ZX-
81, Val may be used ro evaluate variables as
well as numbers.,

Variables — used in the second half of

the program — line 2000 onwards

X% The move to be made by
subrouting 2000, Used in
subroutineg 2000 1o show whether
the move is clockwise or anti-

clockwise.

51D The side to be turned in
subroytine 2000,

HK Dummy variable used to hold the
temparary value of colours during
the execution of a move.

Fs Front side.

LS Left side.

BS Back side,

RS Right side.

15 Top side.

us Under side.

FC Front colour,

LC Left colour,

BC Back colour.

RC Righz colour.

TC Top colour.

uc Under colour.

MOWVE The number of moves executed
so far,

K% The key being typed in

subroutine 2000.

[.0.K.L Loop control variables.

ED The number of top-side edges
done so far,

Z5 The string of moves to be
executed by subroutine 3120,

co i amber of top-side corners

RS, L$ ves used to position

ges.

k| ddie edges done so

AL B% sed o positon
e rmers,

S5 Representation of rwo sides in
the farm of & string

51, 82  The numencal equivalents of the
sides stored in 58§,

X Flag 10 indicate whether or not to
loop back to ling 3982 at line
3963.

R%, L% Strings of moves used o position
the bottom-side corners.

FL The number of corner squares ar
edge sguares on the bottom-side
which are orange.

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

FEM CUBE MASTER

FEM C SIMON LAKE OCT 1920
REl REGUIFES 1dk RRM ZH31
Sliu

EAnD

REH INSTRUCT LOMS
15 [L%

2 FRINT TAE 10
@ FRINT TAE 18: "
48 FREINT

S8 PRINT " THIS PROGEANM COMSISTE OF Teld "
&8 PRINT “PRRETS. OHWE TO ENTER T-4E FOSTITION"
79 PRINT "AKD OME TO ACTURLLY "' Dy THE®

3@ FRINT “CUBET™. "

3G PEINT "WHILE YOl BRE EHTERIHG THE®

g PRINT “POSITION ¥YOU WILL HAWE & DIRGRAR"
116 FEINT "TO SHOW WOU WHICH COLOUR Ta"

L& PRINT “"EMTER. TYFE It THE FIRST LETTER"
L PEINT "(R, B G.% OF O OF THE l:uLuLlF'"
Lol FRINT "IH THE FOSITION OF TI-E wepn=, AND
158 PRINT “TYPE ="@"" TO BRCKSPACE. "

U CUBEMASTER”

fed  PRINT "IW THE ZECOMD FART OF THE®

L78 FELIHT “FROORAM YOU WILL BE TOLD TO MOVE"
138 FRINT £ OF THE 1% S1DES EITHER"

128 FRINT ACKWISE OF AMTICLOCKHISE. ALL”
28 PRIMT "TURNS ARE THROUSH NIMETY®

£1G PRINT "DEGREES."

= PRIMT

230 PRINT " TYPE “nOTD COHTIME. !

248 3 THEH GOTO 248

245

253 PRINT TAE 18;

"CUEBE MASTER"
el FRINT THE 18 * .

56 Y RETER Y0U HAVE MADE THE mMOWE"
253 FRINT " HAIT UNTIL THE TYFE “HEW LINE"™

¥ 2FrPE! ! HEI« L
‘HOME. O& T

" MES: Z\HC-E AFFERA

Hie
‘CURFENT FDSI""[I:EI

' MB:- ALL REFEREWCES TO SIDES”
‘HEF#H THE SIDE MITH THE STARTED"
'COLOURE TH THE CEHTRE E.G. THE®
"RED SIDE IS THE

YO MAY THEN®
Trl GET THE HEXT"
T0 SEE THE*

SIDE WITH THE"

“REL SQUARE IW ITS CEWTRE.®
T

STYRE tegun
EvECiige

VRS S

636  GOSUR 1E06
a48  FREINT

S58 PRINT " HOLD THE CUBE uIT
&l LET COLOUR=:
erE  GOSUE 1156
&7Y3 FPRINT

10 START. =
THEH GOTD 41@
RENG FOSITION
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FRIMT “SIDE TOWARDS WU, AHD THE °:
LET COLOUR=TOF
GOSLE 1158

":'-EgEeFHLING UPLARDS*
]

I=tAL "33455543"”3)
LET R=VAL “432343337(C3

LET

Cod-3 TO Cd-1+
FaE PRINT AT DLAG @2
735 LET Mé=IHKEYS
77 IF HE{Z"* THEM 0070 815
2E6  PRINT AT DLfse
22 LET #=THEEYS
H ® THEM GOTO 728

F
OF As=*0* THEH GOTO 2EE
G3a IF MBS "9* OR £=1 THENW COTO 8@
835 FPRINT AT D.A. "
a6 LET C=C-1
245 L0TO 7V2
20 FRINT AT D.A-CICVAL 2D
EF@ IF CA2<5 INT (0A2) THEW GOTO 268
S8 LET Cof. SIDo=YAL #f
ERE LOTO 210
0@ LET E(5,SI00=VvAL we

Di@ HERT C
A28 HEXT 3
w20

s
248 FRINT "PLEASE WAIT."
990 O0TO 2460

1880 FEM SUE TO ODRAKW CUBE

1691 GOIUE 1085

148z G070 [@5a

1Ba5 LET TOP=VAL “GRRRRE" (5

1618 LET RIGSVAL “WHOYEW" ©5)

1828 LET LEFsvAL “YYEUGY" (5

1930 LET BOT=VAL “EOOOOG" (=)

1@ag  LET BACsYAL “OvERY (20

fta45  RETLRH

tesE  FEINT Y CELLCTOFLEF » v L ECTIR . BACH 1 CHCoTOR . BAC
1656 PRIMT CLEF XD CECTOP + CFUECTOR. RG

1ava FELNT S0 CECECTOR 200 CHCCCTOP  RIGH)

ladd FED IT o e CECECLEF . TOF 3 s CECCCLEF, TOF 3 3. CHCC4S. LEF 13,
CHCECS: TOPs 2:C CHFOCCRTE S0 CECECRIG, TOPY », CECCORIG, TOR
jfalei] |_, J CE(LEF i CRLECLER S  CH(ECS.LEF ) » LRI
CFCECS, RIGHY ;ZS-ELF-]L} SCECRIGO G CEELRTG. BAC 3

1lag = PhCFCECLEF  BOT b, CECCCLEF. S0 0 i CHCCES. BOT S
CECEAS .F‘[r P CECCIRIG. BOT 2 CSCECREG, BOT

1iie ' ! 5({(I¢DT-LEF-;-l'.#fE"BDT-SIJ:I:Q'-;E-;PCIT-

128 FREINTY " CECE(BOT,LEF » CECROT), CHeECRIT, RIG))

L1230 ERINT CLE CCBOTLBAC) b CHCECEOT. BAC » » i CEOCOROT . RIGY »

1140 RETURM

1150 REH SUE TO FRIHNT COLOLE

1135  FRINT

-'Slv.'ﬁd LET SID=4RL "TOR TOP EIG kIG BOT BOT LEF LEF®

=UEY R WERUB' OF NES"M" OR NE='GY (R HgETYT

il:ﬂ'“: RIG, EFII; T}

"RED" AND COLOUE=1, “ELUE® AHD COLGURS2:"HHITE® AMD

COLUUR = = “GREENY AKD COLOUR=4, "YELLOW" AHD COLOUR=S: “ORAMGE=
AHD COLOUE = g.

i168  RETURN

L2080 REM SUB TO CHECK FOSITION

1365 C€L3%

1318 PRINT * CUBE-CHECK--*

1226 PRINT

L33 FRINT “TO SEE A SIDE, TYFE THE IHITIAL"
134 FRIMT "LETTER OF THE COLOUR OF THE SIDE"
1350 PRINT "90U WISH TO SEE. FOR EXAMFLE. TO
1368 PRINT =3EE THE RED SIDE, TYFE F. THEH"
1370 PRINT "T0 3EE ANOTHER SIDE. JUST TYFE"
Lig@ FREINT " AMOTHER LETTER®

EzF@ PRINT * IF YOU ARE SATISFIED THRT THE"
14680 PRINT " FOSITION 1‘3 CORRECT. AHD YyOuU"
L4108 FRINT © HAHT TO CAERY OH. TYFE "*HEW“
420 PRINT * LIME"", I 0 START"
1430 PRIMT * AGALN. TYFE THE"
1446 PRINT " PELEWRHIT sEr HITB

1450 LET Ks=[HEYS

L THEH G0TO {458

i47a CHE$ 112 THEM RETURN

i480 [F RF="G" THEW FUM

1438 IF K R AND KECS R AND BB W AHD KFCOUGT AND KESHY AND

SECIU0Y THEMGOTO 1456
1586 LET S=VAL kF
16 CLa
1520 GOSUE Lada
L5306 PRIMT
1540 LET COLOUR=S
1558 GOSUE 1150
L3ed FRINT * S1DE FACING ¥OU., <.
1570 LET COLUR=TOF
1530 GOSUE J150
1585 PRIMT
15936 PRINT “SIDE FACIMG UPLRRDS, "
€30 Q0TO 1458
PEM MOME MARING sUE
2 TF RECH"" THEM GOTO 2008

LET sg="t
RETURH

LET SID=VAL H§(y TO 2
LET Hp=)igid)

F

SIDERTE THEM GOTO 2128
="A" THEM GOTO 2118

YE+]
EM GOTO 2168
UHEW LIME® *

§=HEEYSE
g HY RHE RECCCHRE 138 THEN GOTO 2130

F=oe" THEW COSUER L3848

TOLLL B TMOVET P MOVE ",

TURH THE ™.

2155 GOEUE 1156

21%@ PRINT * 511€"

2185 SCROLL

=.;ﬁu IF =#="A" THEW GOTO 221%

PRINT TRE 31:AT 20.0:"CLOCKMISE.
LOTO 2218

S FRINT TAE 31.AT 21.8:"RNTICLOCKWISE,
L =51D

GOSUE 1965

[F nll"ﬁ

THEH GOTO 2258

{5, LEF =Ec &, BOT »
ELS.BOTi=Ecs, RIGS
ELS - KIGimuE
HESECTOR, 20
EL{TOP.S)=E{LEF. 5}
ECLEF.S0=ECROT
EiBOT.Sa=EcRIG. &
ECRIG. Srmmy
AHECUS TOR

Leh, TOP =L o g, LEF
T 3. B0

COTOP-Sa=CiLEF .5
COLEF . -»‘-I'EP-I'lhb‘
COBOT, Sb =(.\R'It~

EqS. BOT)=E< 3, LEF)

T ARG
L L\SE’U-C -..Pl'T
T Ci5, 'l'l,'ll1_l'(5,|_EF

SC{TOE RIG
COTORLFIR
CiRIG.EAT

LET
FETURN
FEM START OF FORMULA
LET -II.I‘JE u

LET Tsel
LET TCsi
T UE=¢
ET UL=g
¥ FE=2
i LET FL=Z
EEM TJP EDCES

FOR §=& TO 5

IF EvT2.1=7C THEW QOTO 2550
O RERT [

G070 *5 @

FETURH
IF EcF3 T51=FC AND
i T C A

E="FS

WIEUE 260

i IF ELFS.US2=TC AHD
S.UST=FC AME ECUS.BSS
IF E{ES.RE)wFC AND
IF E(ES,L5)=FC AND
2520 JF ECRES,TS2=TC AND
LET ®E="RS A*

2E85 IF E4FS.T530eTL AMD E TS, F2o=FC
2706 [F EXLS. T5.=TC AMD EcT3.LE8xaFC
LET HE="L5 C"

2719 COSUE 2008

IF EdliS, B5a=TC AHD ELRS. U5 a=FL
2736 IF E4US,L30=TC Al ECLE. USh=FT

2748 [F E<US. RSH=FC AMD E{RZ,U50=T(
2758 [F EdUS, LS»=FC AMD E(LS.USH=TC
376R IF E(FS,RS)=TC AND E(R3.F3)=FC O
EiRS.E5» = FL THEN LET X&="T5 A"
2770 IF ECFS,L50aTC RHD E{LS: F3i=F(
{LS.BS)= FC THEW LET #%="T5 LT
2780 GDSUR 2600

2790 [F E(F5.USx=FC AND E{US, FSY=TC T
Zzbe 0OSUE zaad

2816 IF ECFS:RS)=FC AND ECRS.FEI=TC T
2828 [F E{FS.LExaFL AMD ECLE.FErsTO
2830 GOSUE 2000

2846 [F E{ES,L53=TC AHD E{LS.BS=LL
234z COSUE 2000

2845 IF E(BS.RE)=TC AND ECRS.B2I=RC 7
2358 GOEUR 2000

260 LET ER=ED+

ZETO IF EDl=4 THEN GOTO 2314

=—\T.:n R5)=FC

feontinued an page 21)
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Adda Computers Ltd., a major supplier of computer systems
to industry and business, have opened the Vic Centre in
West London. Here you can see, discuss and buy everything to do with

the new VIC 20 personal compuler—in perscn or by mail. Hardware,
software, technical advice and information is available from an experienced
staff, Even if you already own a VIC 20, get on our mailing list to

know about new developments. Remember—everything ha

Adda’s reputation, and there’s a full 12-month warranty on al
The Vic Centre is easy to reach—Just off the A40, ¢close (o North Acton tube
station,

Not just a computer but a whole
expandable system EECH |

AT ONLY £189-95 inc.VAT. Special cassette deck
£44-95 inc.VAT.

The VIC-20 is a fully fledged, easy-to-use computer. It's the core

of a great expandable system.

* EXPANDABLE MEMORY—UP TO 32K, USING PLUG-IN
MODULES

* DISK DRIVE/(CASSETTE—FOR EXTERMAL STORAGE.

* PRINTER—80 COLUMM, 30 CHARACTERS-PER-SECOND

First time users can operate it immediately with plug-in program

cartridges, and using your own colour T.V. to get up to 24

colours on screen, four different sound tones and even write

your own programs in BASIC. The VIC-20 lets you build a system

as needs and budgel dictate, so that your VIC-20 can be more

than just a personal computer.

VIC-MEMORY 3K £44.85 £229.95

Small size—low cost memory expansion.

F:IU(J-;-‘. into Vic and reproduces memory-part. characiars second.

&?;llﬁ Léﬁel-ffs:;\'r'1:%123;:5:'&?“5 gives a g&cﬁﬂmGéEﬁFTLEE%YEmSK DRIVE EP.O.A.

FEATURE This board allows Vic to mave aKk RAM CARTHIDGE EEE_‘EE’

Basic to begin at 1024 (50400) as in Pel, . 16K RAM CARTRIDGE £74.05

';{'E;’JLg”uﬁé"g;g"f'_'ll‘g%”f HIGH RESOLUTION ' PROGRAMMERS AID CARTRIDGE £34.95

s T —an extension of BASIC to aid programming

VIC-LIGHT PEMN £28.75 and de-bugging '

This high 3‘13-"?{ |ight§-en w-:-rlr:s i\? bath MACHINE CODE MOMITOR CARTRIDGE £34.95

normal ane I-Res modas on the Vic —includes assembier and dis-assembler

allowing simple interaction with tha Vic % capabilities

Ew!hn::t kayboard endtry. : E SUPER EXPANDER HIGH RESOLUT. CARTRIDGE E3445
asy o program and easy 1o use. i permits use of high resolution graghics

e.g. Menu selection. Non-keyboard entry, G = :

Teaching Games ) i -

R e SRR ST rael! o VIC software Each of these tapes  £14.95

VIC-RS232 INTERFACE £56.35 bl bl ot

Fully implemented {true lavels)
RS5232C-V24

BI-DIRECTIOMNAL INTERFACE

Allows Vic 1o work as Mainframe Terminal
Drive a Qume Daisywheel or 2 Paper Tape
Punch etc. atc.

FEATURE This unit contains mastier power

VIC or the VIC plays you in this computerised
version of Mastermind

VIC Seawolf. VIC Trdp and Bounce-out

3 fur submarine shoot oul, a beat the VIC and an
old f e puln game, Good games with ditferent skill leveis.
Meanster Maze and Maths Hurdler

A fun game with good colour and sound and a mental arithmetic

supply which supports Vic's own supply learning game. Higniy rated by everyone we have shown it to.
when cariying Memory Expansions, Harder than you think,
Casselte Drives, Light Pens, Prmlters atc. Canyon Fighter, Tunesmith, Star Wolf at £5.95
VIC JOYSTICK Single £14.95 A gach
Hand-Held joystick units for games use f VIC GAMES CARTRIDGES at £19.95
available in Pair or Single configuration, il E& ) each
N.B. (2 Singles will not work as a pair | N, Fruit Machine, Lander, Road Rally, Alien, Avengers, Poker
unless modified) TERMS AND CONDITIONS: All goods sold subject to Adda
VIC:-Games Port Adaptor Cable £19.85 .. terms and conditions of sale. Full details available on
A lwo into one adaptor for use wilh both 1,“{ requaest, but include: 7 day money back guarantee. Adda
joysticks and light pens. A must for those 12 month hardware warranty. Please allow 21 days
who require full control of games with . for delivery. Allow 7 days for personal chegues to ve
graphics. ' 74 cleared. Quoted prices are inclusive of VAT.
FEATURE low-cost High guality, Robust. i
.
N
- . e S S S e S e S S S T S S e S B DN B S e S S DN S . S S e e -
Goods Reguired Price vrca MAIL ORDER to: Adda Compulers Limited. FREEPOST. London,

W13 0BR or telephone your arder (24 hour
01992 9904 quoting your BARCLAYCARD OR
number.

" lenclose & cheque, made
payable to Adda Computers

Add £2.00 & i Lirmited lor

i £2.00 p. & p. for T e —
. ofal € ¢
arders under £50,00 B o " .
" i * Plaase charge my BarclaylAccess
Narme account M':' gzcoual it
Address:

* Please add my name b your
miailing lisi
SHOP ADDRESS: Adda Home Computers Lid. * Delete as applicable
154, Vicloria Road, Acton, London, W3 Tel 01-992 9904, Dale: =

CPEM: 10 am—& pm (Tuesday—Friday), 10 am—5 pm (Saturday).
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contnued fr w,oage i9)

* AFCa
" (RS

4523 " (FE) THEM LET M#="TS L

03452 " (FS) THEW LET #E="TS A"
" H2E4 M (FS3 THEH LET M#="TS C"

T3y =TC AHD CORS,FE3sEC THEM LET Z#="RS A US C

S.TE0=FC AND C(TS.RE)=TC THEM GOTO 3320
|. ‘F3r=FC AHD THEH LET Z8="F5 C U5 A F5 A"
s T52=TC- AND THEH LET Z4="RS C US A US A RS A
TSJBE:)=TC AND S3=FC THEM LET Z$="%2 A US R B5 C"
CiTS.BS)=FC AMD E\Bb;F‘ 2=TC THEM LET Z2¥="FS C BES AUS AFS A
CiLS.ES2aFC AMD CUBS, T50=TC THEW LET Z4="BS CRS A US C L C
TS:L5)=TC AMD CO(BS, TS)=FC THEM LET Z#="LE A RS A US C US [
-]
CAOTE LEy=FL AMD COLs BS)eTC THEM LET Z#F="LEAFS CUS C US C
A LS C"
' IF CCLE TE)=TC AND CCFE.LS)=FC THEM LET Z§="RS A LS C US CLEA
¢ IF C{TS.FS)=TC AND CILS.TS)=FS THEH LET Z#="L3 C U5 C LS A"
IF C{FZ,L85=TC AND COTS.FS»=FC THEM LET Z¥#="F5 A US C S C F5 C"
B3 OO5UE Z120
GOTO 3170
FOR k=1 TO LEM Z% STEF S
6 LET #e=Zf(k TO K+3s
GOSUE 2ees
HERT
LET Zg=""
RETURH
IF CEUS.RE2=TC AHMD C{ES.US»=FC THEM LET wWs="US C*
IF CiLS,L5>=TC ARND C{FS.US3=FC THEW LET x$="US A"
GOSLIE Za
IF COUS, ESk=TC AND CILS. U5 >=FL THEH ClsCFs A"
IF COUS,F32=TC AHD CORS.USI=FC THEM A C RS C"
GOSUE 3126
IF C{FS.R3y=TC AND C{US,F3I=FC THEH CUsCFsA"
IF CORS.USH=TC AMD COF3.RS)=FC THEM ALE ARS C"
IF CARS,B2)eTC AHD CIUS.RSHX=FC THEH RFSCUSCFsR
IF C{BS-US»=TC AND CLRS. B:»-—FC THEH CUsAFsS A"
IF CO{BS.LE)=TC SAUSAUSAESCY
IF COLS.U32=TC AMD CiBS.L5:=FC THEM S C W LU CFsAY
IF COLS.F5r=T0 AND C(LI5,L531=FC THEW A UsC RS C
IF CiF3.LUSeTC AND COLS-F32=FC THEHN CRSAUSARS L
GOSUE 3128
LET LO=C0+l
. IF CO=4 THEH GOTO 3370
3 LET FC=¥AL " 3452 “(FC3
3350 LET FasVAL " 2452 "(F)
3355 GOSUR 2569
336 OO0TOD Z388
ZETO REM MIDDLE EDGEZ
3350 LETREs"FE CUS AFS AUS A RS A LB C RS CY
339 LET L$="FS A US CFS C BB C LS C IS A LS A"
400 LET MISE4W. Qe AN EXG. WisGr#7ECG. Y =0 AND EY.Gisv e (Ecy. Bisy

AND E{E.'Y>sE)+(ECE,Wi=E AND E<H, Bi=W)

X405 IF nl=4 THEW GOTO 363'3

3419 FOR K=2 TO 5

3420 IF ECUS, KrIAUC AND EGK, USROG THEM GOTO 3458
HEXT |

GOTO 3520

LET FC=ECUS. kD
B LET F&=FL
GOSUR 588

0 IF K=FS THEM LET X#="US C
% IF ksFg TI-'EII LET Ke=Rs

el OUELE S

¥San IF K=R3E THEH LET W="LI5 C*
IF k=LS THEW LET He&="US A"
GUSUE 2868

IF ECBS. 5=k THEM LET
IF E(ES.US»=LC THEW LET
CGOSUR 2126

§ LET HI=M1+1

IF_MI=4 THEH GOTD 590

SE=RE
ZE=LE

HEI COTO 230

SECL TO 23
SFCE TO 40

51 AMD COFS.USI=52 OR COFS,USI=51 AND C4US.LS¥=52
iD CELS.FS¥=52 THEW LET X=1

11 TQ 2>
(2 TO 4)

FHD COR3,US =32 OR CoRS.USH=S51 AMD COUS, F3h=52
CiF3.F5r=52 THEM LET ¥=1

§=*FSRGECRSESLOLSFS" (L¥d=—2 TO0 L¥dD

ES
ks

4840
THEH
4850
THEH
406
THEH
4EFE
THEM
4BE0
dEE
4190
dl1a
4126
4138
al4
4154
41el
4174
a1z
4150
420@
4210
4228
4220
42440

290
q258
427d
4260
4290
430@
UE C
4319
s A

4zaa
4330
4340
4350

2 LET Ff=

=48 [F CoFS, U =l
LlC THEH LET Z$=:R¥

GOSUB 38 31

IF %=1 TIHEM GOTO 35829
HEXT K

LET Z3= B'F

GOTO 2373

LET FS=WFiL * 3452 "
LET FC=F%3

GISUE 25{ 2

(F5)

= GOSUB 3851
2 IF m=1 TkIEM GOTO 3582

LET FS=WA L * 2234 " (F5
LET FC=F3

GOSUE 2523

LET Z#=fig
GOEUER 3[% @

LET L#="L
LET FL=(C
IF FL=4 T HEM GOTD 4220

7 IF FL=1 T 4EH GOTO <108

LET F3=\Al .
LET FC=F3
GOSUR 25881

" 3432 " EFS)

RHT:
RHD

AMD COFS,REr=LIC AMD COUS, ESy=UC Cls, REY=

AMDE CEUS, FEr=LC

ColRS, RE=1
CERE BRI=UC

IF CiFS.UE:
LET Z8=RS
IF CiL%,F2
LET Z§=R¥
IF Ci{LS,F%
LET Z$=R¥
IF COFS.UE
LET Z#=f1f
COSUE 3120
GOTO 3539
FOR Ku2 TO §
LET FC=K

LET F5=K

GOsUE Z5as

IF CLUS.LS »=UC
IF COUS.FS »=UC
HEXT K

STOF

LET Z#=Fs#

GOTO 4210

LET Z§=L¥
GOSUE 3iz@

IF C(FS,FS) =RC
COSUE 2006

IF COFS.RS) =RC
IF COFS.RS» =LE
COSUE zooa
FEM EOTTOM
LET A#="LS
LET BF="LE |
LET R#¥="RS |
LE C US A LY

LET L#="LS (: L5 C LS A US A RS
RS A US C RS C*

LET FL=(ECQ. B)=02+{ECQ. Wi=00+{ECD,Gr=0)+CECD, Y =02

IF FL=4 THE:I GOTO S@Ea8

I[F FL=& THEK| GOTO 4888

IF {ECQ,B)=Q1 DR ECQLGoe0) AND (EXQ.Y)=0 OR ECO.H»=0) THEH GOTQ 4448
FOR k=2 TO 5
IF ECk.US»=K THEM GOTO 4398
MEXT K

AND CORS, LS 2=U0

UL AHD CORE US»all AMD COLS. LS =UC AND

sl AND COFS.REsUC AHD

AkD

AND CALS.UsH=UC CLES. LS xelC

2=UC AHD COUS, FSa=UC ARD COUS. BSy=UC C(RS-BSH=UC

AHD COFS, RE»auUl
BHD C(FS, USx=UC

THEH GOTO 4iga
THEH GOTO 4280

THEW LET sgmUs 2%

THEM LET x$="L5
THEH LET kg="US

i

FUSRUSALSARSC
AW CUSCLEARSC
i
c

ot

uu.u
e

L= = Ty
orr

Wi oo
I OO0
ﬂ!ﬁm
W

) 022].

CUSCL&HL’SHL“S'
ALUEARRECUSCUS

EDGE!
A FEE
]
i Us
5 A"

~ mm|

w
c
—
Lol

S LET k=2

LET FC=kK
LET F5=K
COSUR 2532
LET Z#=R$

LET Co=C0-1
FOR K=z TO 5
1IF ECK, 000
HEKT K

GOTO 4445

IF ECK.0r<0K
LET FC=K

LET Fi=K
COELR 2589

THEM COTOD 448

AHD CO THEW GOTO 4470

9 LET Z¥=h§

IF ECLS,RS)=U C THEW LET Z3=E$
GISUE 31=6
COTO Sean
FOR K=2 TO 5
IF ECOLKR=K T H4EM GOTO 4£30
MEXT K

k=2

2 LET
LET Z#=A%

LET F&=K
LET FCsK
GOSUE 2589
IF ECUS,LS)=BL  THEM LET Z#=E%
GOSUE 3120
GOTO dd4m

LET FL=(ECE.0)
IF FL=4 THEM G

—B."-v-(E(I-\.'J 0=kl (B G O0=hh + (EXY.O0ml' )
0T &0

2 FOR K=2 TO 5

IF EdEL0r=K TH EM GOTO 5180
HEET K

LET Z¥sEF

GOSUR 3128

GOTO Seag

LET F5=K

LET FC=f

GOSUE 25E

LET Z#=L¥

IF EqLS.US»=RC THEW LET Zs=Rs¢
GOSLUE Z1z8

REM CUEBE DOMNE

FRIMT "TYWPE "HE M LIHE""

IF [HeEY#{> CHER:# 118 THEHW GOTD £618
e CLE

ERINT " YOU HY € DONE THE PUEIC CUBE
PRIHT " IF IT I § HOT DOME. THEM YOU HAVE"
PRINT = FALE @ MISTAKE. TO TRY AGAIN"
FRIMT " TYFE " HEM LINE"". OTHERWISE TYPE*
PRINT “/“SFACE"

IF THEEY#=(HR§ ]JLl& THEH EUH

GOTO 5AGE
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Learning Microprocessors
BASIC for Hobbyists
with your Ray Coles
Sjncfa,'r ZX80 | Acao ;.; ‘rom & pogular senies of

cal Electronics, this
Robin Norman

reader step by step
ries of the
This book will e of great value to all e io and ifs instruchion
ZXB0 owners. It tells you how to gat moarents such as
the ZX80 working, how to program it
and how lo get the best out of it
Containg all the information necessary
to wse the Sinclalr ZX80 to the full
plus 14 specially wrillen programs
unavaitable elzewhens,

0408 01107 7 160 pages

0408 00414 2 92 pages

£3.25

Robin Normain £3.95 Cormning shortly...
I you have a ZX81, or :1re thinking of 26 BASIC Programs
bU}l‘!‘ﬂg’ one, this book vl tell you all mA on fOr your Micm

u need to know to ge i the best : :

P ltls 9 &ersoan Derrick Daines
Here is a collacti f 25 new and varled ga
The ZX81 Basic book covrs the mpu“ng programs, from s'::.lﬁng tests fto submarﬁni-mas
Basic 1K version, the addiri onal Peter Lafferty Aunting. They are graded from the most

elgmentary, usable on the simplest home
compuler to fonger and more complex programs
Suitabie for more advanced machines.
Derrick Daines has wrilten the games in an easy
subset of BASIC so that the reader will have na
ditficulty in translating them far any microcomputer
Each pragram is described in a lively and infarmative
siyle, with a list of variablas and memory size required,
pus a program listing and samele run
The book is ideal for hobbyists since it helps improve
techniques for writing successiul programs whilst
also providing plenty of enfertainment,

facilities offered by the 165{
expansion RAM and how tc) use the
Sinclair ZX printer. There are: 14
original programs for you fo - un on
the machine(for 1K and 16K v ersions),
and for those confused by coinputer
jargon fand who isn't?) there i«
a glossary of technical terms.

Tius book will help anyone who
wishes fo learn aboul parsonal
computers and Me uses o which
they can be pul. Il describes the
devaiopment of the persanal
computer expians its operalion and

outlines the principles of
programyring. A chaprer on

applicalions SUrveys e Many uses
of thesa remarkable machines

0408 005556 96 pages

£1.95
ORDER NOW- from your local bookseller

0408 001178 5
In case of difficulty send cash "*"an,-,hs

17€ pages
el nt i Newnes Technical Books

£ 4- 9 5 (vc 282) | address shown Borough Green Sevencaks, Kent TNIS 8PH
“"OUTSTANDINGLY USEFUL"

Price £7.95 incl. UK postage
THE ISBN 0 907211 01 1
THE ZX81 COMPANION was reviewed

z xa1 in the September 1981 issue of the
Educational ZX80/81 Users’ Group

co M PAN IO Newsletter as follows:
N Bob Maunder's ZX80 Companion was rightly recognised to be

ong 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
prilliantly successful,

The book has four sections, with the author exploring in turn
interactive graphics {gaming), information retrieval,
educational computing, and the ZX81 monitor, In each case
the exploration is thoughtfully written, detsiled, and illustrated
with meaningful programs. The educational section is the
same — Bob Maunder is a teacher — and here we find sansible
ideas, tips, warnings and programs too. The monitor listing
(0000 to OCBS8), while unigue, is less fully backed up, and will
be of no use to the ZX81 beginner without some knowledge of
Z-80 assembly,

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

Send cheques for £7.95.to.

LINSAC LINSAC ¢

68 BARKER ROAD, LINTHORPE,
MIDDLESBROUGH TS5 BES

Robin Norman assumes no injti i3/
knowledge of computing and ki3
undemanding writing style is a
perfect beginner’s introduction,
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Pl iiaiiiss

Please send me:

ZX81 owners

have you seen
Tte Cambridge (ollection
A book of
30 PROGRAMS
For Only £4.95

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 technigues of ZX81 programming.

HOURS OF AMUSEMENT
With titles such as FORTRESS, BALLOON, and QDD 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.

CASSETTE AVAILABLE TOO!

If you order the book you can also buy the
programs on a quality cassette for only
£4.95 extra.

Flease send your orders
copies of the book at with cheques/PO’s to:

£4.95 each

capies of the book and
cassette at £9.90 pair

22 Foxhollow, Barhill,
Cambridge, CB3 BEP.

FREE! tape
directory with
gach tape

Microgame
Simulations

ZX81 « Video Genie » TRS80/LII

Battle of Britain As strategic commander of nine British fighter

squadrons you must track and intercept the devious enemy
bomber squadrons before they reach London, Micro acts as a
flight control and communications centre for patrols, missions,
intelligence reports etc. Sketch map provided. May also be
played on any map of S.E. England with standard grid.

Assat Stripper Compete against your computer controlled
arch-rival “KOQ Investments”, capitalizing companies on the
stock market and bidding for takeovers to gain contral of
lucrative assets. Can your micro really outwit you?

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

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

Party Bran Tub Lots of programs — including one of the best
message scrollers around. Play your computer at noughts and
crosses and analyse each game afterwards if you wishl Guessing
games — words/numbers/rhymes etc. {many <1K)

&lso Invaders (VG/TRS) and Wordgram

All programs in BASIC (for 16K} on quality cassettes.
Send £4.50 for 1/£8 any 2/£11.50:3/£15:4/£18,50:6/£22:6

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

Richard Francis, Dept.YC A/ S

O systems Itd.

A/D BOARD FOR NASCOM

* 8 input channels

s 30 miscrosec conversion

= Over voltage protection # Full flat/interrupt control

* Prototyping area * NASBUS compatible
Price £136 + 15% VAT (post free)

GRAPHICS BOARD FOR NASCOM

® 384{H) > 256{V) high resolution graphics display

* Fully bit mapped + Mixed text and graphics
* Full software control « NASCOM 2 or dMHz

MASCOM 1
* Graphics software supplied
Price £65 + 15% VAT (post free)

EPROM PROGRAMMER

* § bit resolution
¢ Sample and hold

* Programs 3 rail: 2708/2716
Single rail: 2508/ 2758
2516/2716
2632/2732

* Software supplied for Read/Program/Verify
* Can be used with other machines with 2 parallel ports
Price £63 + 15% [post free)

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

Price £12 + 15% VAT (post free)

MEMORIES
® 4116-150ns 95p each + 15% VAT (min order 8)
* B4K-200ns £10 sach + 15% VAT

MONITORS
s BMC 12" green phosphor — 18MHz
Price £176 = 15% VAT (carriage paid)

6 Laleham Avenue, Mill Hill,
London NW7 3HL
Tel: 01-959 0106

Metal cased 9

CROFTON
MONITOR

10 MHZ Bandwidth
o4 Standard
£59,50+vat (£68.42)
plus carriage £3.00
For P31 (green) high

resolution tube add £12.50 +vaT (£14.38)

NEW.PRiNCE MONITOR

High resolution

24 MHZ Bandwidth
P31(green)Standard
for only

£78.00 +var
(£89.70) plus
carriage £3.00

Rl ALL MAJOR CREDIT CARDS

ACCEPTED — Small surcharge !-mmu.n-l

CROFTON ELECTRONICS LTD
35 Grosvenor Road, Twickenham, Middx TW1 4AD
01-891 1923/1513

| e
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SURVEY

/X CASS

THE ruovaNcy of the ZX-81 market has
meant that the program manufacturers have
found little 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
choice of keys to use for movement and firing,
and no automatic restart when you have lost or
waon,

In his marvellous book, Mastering machine
code on the ZX-81, Tony Baker tells us how to
program so that whole sectors of the kevboard
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 than the
finger-contorting demanded by some products.

Non-restarting games — like any non-auto-
run program — require the playver 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 1K 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 thar they are for 1K and provide plenty
of variety. They are good value and include
several arcade-style programs, including a
version of Space Invaders, a maze, [ Ching, a
lander, Mastermind and an impressive
hangman.

Tasteless offerings

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 50 good as the Orwin games, Bumper,
Lander, Simon, Mastermind, Asreroids,
Hangman — guillotine to be precise. There 15
also a brilliant erch-g-sketch  with  eight
directions and Copy, and an attractive pattern-
generator.

I hesitate to mention the only other
collection of 1K 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 rtaste until something more
revolting appears. They feature acne, vasec-
tomy, Hitler, Reagan and Royal Flush.

However, [ find Micro-Gen’s New York,
£4.90, really offensive. I object to conflict
games — why should we exterminate all those
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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.
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pleasant extra-terrestrials, submarines and
cars? This program beats them all — vou have
engine failure over the Big Apple and 1o avoid
hitting the skyscrapers, you must bomb them

-out of your path. Fortunately, the review copy

was a pre-production draft and would not
load.

Micro-Gen redeems itself, however, with 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 just 18 moves.
If you are an aficionado, vou may dislike its
use of grid co-ordinates rather than convent-
ional symbaols for moves — burt it has a saris-
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
addicrive. 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
suesis are keen on building space stations.
Football and Test Match are both serious
simulations of lengthy sporting occasions. In
each, vou set up teams, conditions, attributes,
run the programs and interrupt as much as
you want to investigate situations of your
invention.

Stock Marker involves interaction with up to
four players — so make sure vour 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.

Macromics 15 well known 1n the ZX software
market with a good range of generally excellent
programs. It offers four 16K games. First is its
long-standing — but stll number one —
version of Intruders at £6, or £5 for the 1K
version. By Atari standards, it is slow and
lacks praphics quality — wet if vou are an
addict, this version will keep yvou happy for a
long time.

Mightmare Park, £3.73, 15 a good maze game
— novel to the point of impenetrability. It is a
sort of adventure where vou cannot avoid vour
fare. StarTrek is a Basic version of the standard
game. The documentation and screen messages
are 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 [
have spent more precious time than any other
— £5.30 with full screen 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 ar random from a pool of 50
on the theme in question. A graphic or verbal
clue appears in a box and the game com-
mences. This approach is currently embodied
in programs for primary school geography and
English, and secondary school physics and
biclogy.

Also ar £3, AVC has an impressive graphics
program called Angle for helping 1o teach the
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-Contd.

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
beaurifully designed and definitely addictive
for those with that kind of mind. Technically,

[ was much impressed by the ultra-slow rate of

printing, giving an entirely appropriate Tele-
1vpe appearance.

Educational drills

Pick A Word may be a make-weight but it,
too, 15 novel and clever, This neat word-game
rransforms  the ZX-81 into a very sharp
opponent, The only failing is that the diabolic-
il Al-designed word lists are too few in
r for a long game.
it, we have Space Battle from Green.

w of an arcade game. It is written in
and includes simple instructions.

ender from Quicksilva is the fastest and
phisticated 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 15 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 withour the teacher's inter-
vention. The idea is verv good though not
entirely novel. These six variations are con-
cerned with flash-cards, piciure-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. Clear menus and sub-
menus then allow suitable entries and data-
handling. The fields have the fixed titles of
Wame, Address, Interest code and
Commentary,

One of the rwo 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 wversion, but is still o 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 office tool.

Hilderbay has developed several serious
commercial programs for the ZX-81. Finance
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 pavments, 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 poOT error-trapping.

VAT calculates from input dara tables of
price, total, tax and rare 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.

Crirical-path analysis, £15, on the other
hand, is cheap, lively and very effective. Just
the job for, say, a selfemployed 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 donkey-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 to 30 employees. If you have
more, vou are not small, and can afford more
than 16K memory.

PAYE, from Stroud, Litt 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 1o your
ZX-81"s memory and vour tax liabilities.

To close this section we should mention
Hewson’s Stats which is a reasonable cassette
for 1K and £2.95. There are three straight-
forward, but nonetheless useful, programs
here — Chi-square; Graph plot; Staristics.

{eontinued on next pagel
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fecontinued 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 repuration. Multi-
graphics is a massive product — considerably
more than 10K — which means that its useful-
ness is rather restricted unless vou have extra-
large memory. The initial menu, however,
offers nine main options — pnnt current
display on screen: LPrine 1tz Save ity 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-
svimbol oprions. It is most impressive, and
has clear instructions.

Equally impressive, but in a very different
direction, is the £3 High-Resolution Graphics
from Macronics, This has been widely advert-
ised with a picture of the Prince and Princess

stration and it is brilliant, HRG allows you to
print pixel by pixel ona 192-by-192 grid. The
routing is tedious, but for special applications
very worthwhile. For general applications it is
limited in the time needed for vou 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 reasenably detailed, however,
and with a little effort you could enter it intoa
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 wvariable.
Straightforward in use, this program, too, has
much potential.

ZXAS 15 a powerful ZX-81 assembler [rom
Bug-Byte which occupies 3K, This superb
product accepts the standard Zilog mnemonics
with decimal or hexadecimal values.

Life, a well-designed and v

ald version, and

of Wales. That design is supplied for demon- | Music, with 1K one-octave and 1ok
Supplier Program name Description Assessment |
Administration A B C D EF G H |
10 Stats Three simple programs 3 4 3 3 3 2 2 1 |
1 Critical Path* Finds path 4 5 4 4 5 3 4 |
Stock Contraol” Standard twa 4 B 4 3 4 3 3
Data-Handling |
1 Videoplan® VisiCalc version 4 4 4 4 4 4 3 4 I
4 Multifile* Definable filing 3 2 3 3 4 411 2
5 Database* File-handling E 4 & 3 3 4 3
17 Computacale” VisiCale version 2 6 4 3 4 4 4 4
Education
2 Electricity Hangperson®  CSE test game 4 5 5 5 4 4 5 b
Angle” Dirill 4 K 4 4 4 4 &4 §
Graph” Yersatile plotting 5 5 4 4 4 4 3 4
Tables Count-Down® Test game 5 65 4 5 4 4 4 8§
18 Hodtharpe Collection” Various — six 4 b 3 2 2 21 4
Finance
1 Finance~ Three simple programs 2 5 3 3 4 3 3
% Payrall* Up to 30 staff h 3 3 4 4 4 — 4
19 PAYE (*) Tax calculations 1t 3 3 3 2 3 -2
Games
1 Farce Field® Defend city 6 4 B 4 4 4 4 4
Space Race” Spectators only 5 6 4 — 2 4 a4 4
Football® Simulate league 5 4 65 4 -4 2 3
Test Match”® Simulation 5 ' B 3 4 2 4
Stock Market” Board game 5 5 5 5 4 4 4 4
& Adult Games Various 4 5 2 2 -3 3 5
a8 Space Battle® Arcade style 3 B 3 3 Z 3 2.2
9 Games 1 Various — 10 3 B 3 4 3 3 2 2
ik Gold* Adventure -4 4 4 4 4 — 4
Pick & Waord® Word-game -4 4 3 3 3 4
12 Intruders (™) Arcade 4 5 4 5 4 4 4 2
MNightrnare Park® Maze adventure 3 5 5 5 4 4 3 4
Star Trek* Standard 1 5 7 1 3 .4 2 .2
Dragon Maze” Good maze 1 55 3 3 4 4 3
13 Chess* Six levels 4 5 4 2 4 4 4 3
14 Cassette One WVarious — 11 2 6 2 2 3 4 4 3
16 Defender® Arcade 3 3 58 4 4 4 5 4
Miscellangous
7 Sinclair ZX-81" Various — 10 1 4 2 2 4 4 — 4
12 {Music (¥} One or five octaves 3 5 3.3 3 4 —.3
Life™ Standard 3 5 3 4 4 4 -2
15 Pocket-Book” Variaus — 34 2 4 3 3 4 43 4
Data-Handling
3 Multigraphics® Large menus 4 3 4 4 & 4 4 5
4 ZXAS Aszsembler 3 3 —3 5 4 — 5
12 %High-Hesolulion‘ 192 by 192 3 5 -2 B E — 5
Scroll® For display 2 b 3 5 4 3 — 4
MNotes: Supplier; numbers refer to suppliers’ list. Program name; an asterisk shows 168K is
needed: an asterisk in brackets means that, in addition to the 1K program, a 16K version is
available. Assessment on a 0-5 scale: A, documentation or instructions; B, ease of
lpading; C, format, or screen layout; O, ease of use by target; E, functional value; F,
programming guality; G, guality of graphics if any; H, novelty.

octave versions, are both from Macronics and
are written in machine code. Music outpuis
vour svmphonies o cassette and, less accept-
ably, to TV sound. -

Finally, there are two cassertes developed
from books. These cassettes save wou the
trouble of keying programs, but the problem is
that the book rends to be written without the
cassette in mind, As a result, though vou 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 cassetre
that  camp-follows Randle Hurley's  The
Sinclarr ZX-81, Macmillan. That cassetre,
£11.44 from Globe Book Services, is very hard
to work with because the book, although good,
does not help the user art all,

Another such cassette 15 Phipps’ ZX-81
pocket-book tape. This contains 22 1K
programs and 12 for users with more memory;
almost all the programs are from the book, but
none 15 adequately explained there.

I remain concerned abour documentation
standards. We now have an impressive range
Ccood ZX-81 software on the market. Too
1ol 1t s spoiled by the lack of a few lines
srefullv-written guidance notes. With so

| customers, sofltware suppliers
blv think of cutting corners — but
in the long term il they do. Il

Suppliers and addresses

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

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

3. Bridge Software 38, Fermwood, Marple
Bridge, Stockport, Cheshire: graphics,
games, statistics.

4. Bug-Byte 38-100, The Albany, Old Hall

Street, Liverpool, 3: games, utilities,

data-handling.

. 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 Strest, Bath, Avon:
games.

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

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

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
MNWI0: games

15. Phipps 3. Downs Avenue, Epsom,
Surrey: cassette of the book.

16. Quicksilva 95, Upper Brownhill Road,
Maybush, Southampton: games,
utilities.

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

18. Spencer The Sycamores, Queens Road,
Hadtharpe, Nottinghamshire: education.

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

v
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ZX81 SOFTWARE FROM VIDEO SOFTWARE LTD 1K & 16K

16K SOFTWARE

VIDEQ-PLAN {ZX81 only). Performs the functions of an
analysis book. Arithmetic functions include addition,
subtraction, multiplication. Printer optional.

VIDEQ-AD. Rotating display of 16 pages of advertising
material. Set-up your own pages and change them as and when
required.

VIDEQ-GRAPH. Planning and design aid. Create
pictures/charts/graphs and store within the program. Save an
cassette. Combine pictures like an ‘identikit’.

VIDEQ-VIEW. Do it yourself telatext. Create pages of data.
Store them within the program. Save on cassette. View on
demand.

VIDEQ-MAP. {ZX81 only). Educational game based on maps.
Navigate your plane to its destination. Bomb the target and
return to base.

FORCE-FIELD. {ZX81 only). Animated bombardment game.
You control the force-field which protects your city against
hostile UFQOs.

SPACE-RACE. (ZX81 onlyl. 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, technigue, etc.

STOCK-MARKET. [2X81 only}. An exciting game of skill and
judgement. Buy and sell stocks and shares as prices change in
response to world events,

VIDEO-SKETCH. (ZX81 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.

1K 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 Take the penalty and watch the
goalie try to save.
SKETCH 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.

ONGER-WONGER Watch the ZX81 draw its own
pictures and yours.

NAME THE DAY

TRAIN

WEATHER An endless variety of completely
inaccurate weather forecasts.

UFO Shoot down the UFQO before he
gets you.

WHO SHOT JR An intriguing test of your powers of
detection.

FIELD-GUN Can you hit the target.

FOLLOW THAT Follow the path traced by the Z2X81.

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
guality 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.

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 8. FORCE-FIELD

2. VIDEO-PLAN 7. STOCK-MARKET

3. VIDEQ-VIEW 8. PARTY TRICKS No. 1
4. VIDEO-AD 9. FOOTBALL-LEAGUE
5. VIDEO-GRAPH 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 sooan. They
are worth buying even if you have 16K.

VISIT US AT THE ZX MICROFAIR

PRICE LIST

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

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

5td = cassette & manual. Lux = de luxe boxed sets.

ENE VIDED
u SOFTWARE LIMITED

Reginared Mumbel |08 555 Englend

Tei: Kmwvem Zd61
NS48,

Dwmcioen P, S, BAL T2 ). Sreith (ENRRcIer 884 Seremary) VAT, Keg. Ho. 7700800 51

Personal callers welcome during office hours.
Send s.a.e. for further details.

Code [M/S/L| aty. | Price | Totat | ORDER FORM
See above
for codes
Your cheque no,
P.Eg&P.
MAME... .............. .
BDDBRESS vt mvin oo S S e A e
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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: 840 by 256; two colours
Mode 1: 320 by 256; four colours
Meode 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

SCREENING BBC
FINE DISPLAY OF

Black, red, green, yellow, blue, magenta
(blue-red), cyan (blue-green), white,
flashing black-white, flashing red-cyan,
flashing green-magenta, flashing vyellow-
blue, flashing blue-yellow, flashing magenta-
green, flashing cyan-red, flashing white-
black.

Table T,

colour number), 0,0,0. So, for example, VDU
19,2,6,0,0,0 will set colour two to be cvan,
which is the sixth colour in the table 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
selection of programs is Point which returns
the colour of any point on the screen —
program 1. This program draws those well-

our

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

.349 IF R§==C"

R0 MODE ©:COSUB 470
RETURN

250 REN Get user inputs

3{?? lI:I‘I"I-IT "Enter size of wach line g
L g

380 INPUT "Enter gour X.Y and 2 visupo
m!;_(Lzﬂa-:: should be betwsen 100 and

Fe "

THEN STOREC(A-2)=RBCC"E")>

400 PRINT " Ent G € t», P {put
Rtr AL er o= put) or
RI"IIT

0O 410
::g REM Automatic plot.
490 m E: 2
510 RE=CHREC
o o g;%wm”
530 PROCPLot U, v, Wy _

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. RND(1280) generates a
random number in the range 1 10 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 berween the words Repeat and Unril
so that the condition after the Until statement
is sarisifed. As the condition in this case is

satisfied, it repeats for ever — see

15 executed in mode 2, the
de. It changes the colour of the
v th pattern bounces off

r the use of the GCol
stat ;m;n is followed by
he second of which specifies
g colour; the first stimulates

I ir 15 1o be used as it stands or

1er the commands And, Or, ExOr should

WhRELr
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 1o allow
plotting in the colour you want, but the earlier

number can be wsed to
spectacular effects.

Notice how few modifications need to be
made to convert the program to colour because

generate  some

Program 1. Program 3.

18 REM "STREIWG HAET ELACE AHD WHITE" 1@ RIEH "TRIANGLES" ) o

28 REM <C» RUSTON 1921 Eg EEEEESF’?EIGHT (Cy RUSTOH 1281

3A F..EF’EFIT i 3t B=RMND( 1824

4@ MOLDE gg E=Eﬁ§§i§§gi:n=wmmzm

= Y= 3 68 E=RND¢1228) :F=RND¢1824)

28 fﬂéﬁﬁ.?%%e‘?%; MEHDE 164 701 L=z-RND(42)  V=26-RND(48)

e U=26-RHIC48) - Y=28-RNI {483 o R e B B

8@ P=2@-RND{4E)  G=28-RHI{46) 186 MOVE A, E: DRAW C.D:DRAW E.F

2@ FOR K=1 T0 1958 116 DRAW A.B

iga MOWwE X, Y 126 IF A+U>1272 OR A+U<A THEH U=-U

8 I i o B T L

126 IF H+UX1279 OR =+U<E L=-U 140 IF (+Wlzr3 o e

130 IF ¥+V>1623 OR Yeica =- 180 IF Evr>i27a OR Eenco THEN ey

148 IF L+F>1272 OR L+P<{8 P=-F 178 IF F+2>182% OR F+Z<@ THEN 2=-2

156 IF M+0>1822 0OR M+G<8 G=-01 igg PL0$HD(|!:B§|}ELE¥E¥ \é'mé 19,1.RHD¢GY+1,0.6.8
166 K=+l =+ Py

178 L=L+P : M=+l A Etﬁlu?gﬂsfu :C=CHb: D=D4%  E=E+Y :F=F+Z
igg EEEEE% 220 GOTO 108
288 UNTIL FALSE
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Program 2.

v 16

2a

46

b 5]

(=4

e

2@

, 24

i [ 5@

f the way the axes are marked — see program | 116
3. This program in effect draws three

bouncing balls, all joined up by lines. Each 126

rriangle is erased as the nextr one is drawn. 138

Whengun ir looks as if the triangle is urning 148

in three dimensions. 158

The program is run in mode 0, but as only 166

one triangle is ever on the screen at a time, you 176
can create the illusion of having 16 colours at

640-by-256 resolution by using the VDU 12@

19, %,X,X 1o reset the current plotting 19‘_3

colour to be any of the 16 possible colours. In {515
fact T have only used the first eight colours,

REM "COLOUR STRING ART"

REM <C> EUSTON 15981

REPEART

MODE =2

A=RMNDC 128680 Y=RHD{ 1286 )
L=RNIC 122880 M=RHD{ 1824 >
U=28-REHNDC 480 Y=20-RND{46)
F=2@8-EHDC48 ) : @=26-RHIC48)

FOR E=1 TO 15@

MOMVE .Y

DEAKW L.M

IF R+U>1279 OR X+UC8 U=-U:GCOL 8.RNDCEI+1
IF Y+¥>1823 OR Y+V<{@ VY=-':GCOL &.,RHD{&)+1
IF L+F>1272 OR L+P<@ P=—F:GCOL @,RHD(E>+1
IF M+Q-16825 0Or M+Q<@ Q=-0:GCOL @,RHD(Ex+1
AR+l Y=Yy

L=L+F : M=pM+ia

NEXT K

A¥=GET#

UNTIL FALSE

and have ensured thar 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
calour.

2 Draw line relative in the current iogical inverse

7 Draw

calour,

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.

& Draw line absolute in current graphics logical

inverse colour.
line inverse
background colour,

in current graphics

For values B-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

XY 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,

MEMORY 6502 BASED
UPGRADE tall are internal modulest

ZX80 BASED
{External Ram Packs amd
internal modules available)

e.g. ATOM, PET,
UK 101, 0.5., AIM

e.q. VIDEC GEMIE,
ZX 81, TRS 80

16K £45 tKit!}pricas — tKit:I} o
32K E52 “'{lt:' PSU compaonents E4U [Kiﬂ P5U components
Ready built :

charge: £10 £7

LARGER

EXPANSIONS

B4K £80 (Kit) £70 (Kith psu hes
128K £120 (Kit) Efc'ig';;’v £110 (Kit)f necessary
256K £200 (Kit} Mot yet available
Ready built

charge: £10 £7

All prices are inclusive of postage and packing, but
please add 165% 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 memaory is divided into 'Random Access Sectors’ of
256 bytes each. For example, there will be 1024 sectors
in a 256K bytes expansion.

RAM EXPANSION 16K, 32K, 64K, 128K, 256K!

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. READ/WRITE 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 an which you can draw or write whatever you like.
When you have finished, SYS 940 will store the result in
one of the 266 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 iwe can send you free literaturel,
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 MARK

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 3,
1944, Kerr Borland was educated at
Berkhamsted school. After leaving
school he did a number of odd jobs
before joining Pan Books a5 a
salesman.

“It was an exciting rime. We were
launching the James Bond series and
books such as Geldfinger were selling
as many as 60,000 copies a day.
Unfortunately, it did not pay very
well and, as [ wanted to get married,
I decided 1o 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 conjuncrion 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 project. 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, Wascom 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’’.

Mascom 1's success was also due to
the price advantage it enjoyed over
its competitors. The Nascom | cost
less than £200 while its closest
rivals, the Per, 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-flow problems.
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“Nascom’s greatest problem was
that it was always too far ahead of
itself”’, says Borland. ““We
experienced this incredible lag
where we could never make enough
money 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 of on-board
addressable memory consisting of
2K monitor, 1K video RAM, 1K
user RAM, 8K Microsoft Basic and
BK static RAM. The new machine
cost £295 plus VAT.

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

=T INSID

MNascom 1. By rthus rime MNascom’s
compertirors had been forced to lower
their prices, making the Nascom 2
just one of a number of micro-
computers on the market in that
price range.

The Mascom 2 was a rechnical
success, but the company was
suffering from incressing cash-flow
difficulties. Finally, an official

receiver was appointed and
eventually Mascom 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’

does net think they will find the
compuring market easy to deal with:
“1 think that Nascom’s new manage-
ment has a great problem. Lucasisa
superbly set-up company, but it is
use to operating in an entirely
different field. I feel tht Lucas has
found itself in a rerail market which
it didn’t really foresee.

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

Eerr Borland left Nascom in 1979
ta ser up Product Launch, a promo-
rional marketing company. Product
: Launch was designed
to help form




companies for those people who
needed specialist marketing  skills
but who did not want 1o be tied 10
long=term contracts.

“I left Wascom in 1979 to do
something I had always wanted to do
— run a marketing company. When
[ was with Nascom, I had noticed
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’.

Yer, 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 personal
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 10
manufacture peripherals for all the
main microcomputers — the Apple,
Pet, Tandy and Nascom. The result
was Arfon Microcomputers Led.

“Arfon served two purposes’, he
says, “It put me where I wanted 10
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, bur it seemed to me there was
a danger of falling into a Silicon
Valley-type trap where people go
from one job o another looking for
an extra £500™.

Mid-Wales also failed ro measure
up to Arfon’s requirements, but
North Wales provided a number of
ready-built factories which were
eminently suitable: “We met with 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 inte two, had the

ge of leaving us with space

adva
l ansion’.

3

-RR BORLAN

Arfon’s range of products includes
self-contained speech boards and
light pens. The speech boards use 3
National Digitalker chip together
with two 64K ROMs to generate
speech. The first ROM ser 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 dara 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 speech boards, of
one kind or another, and about 200
or 300 light pens”, says Borland,
“although we only really started
going in August or September. The
speech hoards 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 seven-cartridge expansion

‘Nascom won
because it was
very advanced’

system for the Vie-20. The expan-
sion systern has its own  power
supply built around a rtoroidal
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 — mainly in
the UK.,

Future plans include the produc-

tion of a whole range of cartridges
such as the RS-232 and a printer
designed specially for the Vie-20. In
addirion, Arfon plans to
manufacture a disc controller, user
port and software cariridges.

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 UK.
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 they 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
BEC computer-literacy series, but
he has two reservations abour the
sutrability 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
wartching the BBC programme could
have afforded to buy a £71 micro, If
you have a £200 or £300 micro, far
fewer people will pain 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 thar.

“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™.
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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 of strategy employ
book-opening libraries in the early moves of
the game. These are moves the manufacturer
has pre-selected as particularly suitable for
responding to moves by the 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 1o it, nearly always spells
disaster against accurate play by white. Yet it
takes a deep search to see this, and all chess
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computers fall into the trap if they are not pre-

avoids it.

Have you ever wondered how book open-
ings are added to a program of strategy? If you
have, you probably assumed, as [ did, that the
book-opening library is constructed on the
general principles of “If he does thar, that I do
this or this or this”.

Let us consider whart 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 HRandom selection by computer
Sicilian — Rauzer

Sicilian — Dragon

Ruy Lopez — Open

Giuoco Piano

King's Gambit

French — Winawer

Oueen's Gambit Declined — Orthodox
Mimzo-Indian — Rubinstein
King's Indian — Classical
English — Symmetrical

L T - TR I 5 N S % Y R
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CHESS

BOOK

Dragon variations of the Sicilian defence
which diverge only at move 5 in the main
lines,

Thirdly, it is desirable that the player should
be able to select his own opening; tailing 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 rremendously wasteful of memory, and

Iy retards the running of the program.
ater the tree, particularly for a deep
[, say, eight moves, the slower the
This becomes noticeable even
speeds. Yet commercial
give Instant rIespONSes.
15 was not the answer,
¢ program presented here, all the
ne 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 MO is the move
number, The opponent responses are stored in
the array CHMO+ 1,BO) — MO+ 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 marched against all similar
responses and then the previous machine
move, BQ, and the previous opponent maove,
BR$, are also checked to ensure that the
matched moves have been derived from
similar positions.

-Code

1es

Duping the program

In theory, one could fool the program by
arriving at the same consecurive 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 ar all, the
counter BO is set to 0 and the program will
henceforward ignore the library.

The advantages of this method is that, once



OPENINGS

the number of different openings has been
fixed, the program always takes the same
length of time to find each new mowve. 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 {6.

Data conversion

Castling is stored only as a king move. Extra
routines recognise this and make the
appropriate rook move. Various string-
handling statements convert the raw numeric
data into the usual algebraic notation.

Most of the rest of the program shows the |
The pieces of the board are |

results.
represented most simply by ASCII codes
corresponding to upper-case lerters for black
or lower-case 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 [ have used the standard codes:

[CLS|=CLEAR SCREEN
[HOME] = CURSOR HOME
[nCUI=CURSOR UF n times
[nCD|=CURSOR DOWN n times
[nSPCl=n SPACES

Equally, vou 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
string 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 are stored, You will then be asked if
vou wish t 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", yvou 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

lgebraic notation with commas, e.g., from
{continued on page 35)

1o
110
120
130
140
150
1&0
i70

190
200

220
230
240
290
260
270
280
290
F00
310
320
330
340
280
3460
70
380
90
400
410
420
430

450
440
47a
480
470
200
Sio
S20
SE0
540
S50
S
570

S50
[=Tale)
E10
&20
E30
&a0r
&50
(=114}
&0
&80
&30
Tl
T10
720
720
740
F30
T&O
s
7B0
70
a00
81io
a2a

REM¥* BOOK OFEMING %%
FRINT"CCLE1"

PRINT" BOOK OPEMING by J.F.White."

PRINT" Storing positions.™

DIMA (BB CH 10, 1001 08 (10, 10 , £04) ¥ (4) , Kb i{d) ,¥Y5i4)
FORI=1TO8

READA (I,8):A (I.1)= A (I,8)+ 32

A I,7r=B0:A (I.2)=112

MEXT

REM¥% SETTING UFP EBDARD *%

REM¥® DATA IM 210 ARE ASCII VALUES FOR R.MN,B.Q,K,B.MN,R

DATABRZ, 7B, &6, B1, 75, 46,78, 82

REM %% THE FOLLOWING DATA CAN BE INPUT FROM A DATA TAPE ¥¥
Z = 10: REM%% [ = MO, OF OPENINES STORED.

FORJ=1TDZ : FOR [= 1 TO B

READ D®(I ., J):READ CH(I +1,J }

MEXT:MEXT

DATASZ2S54, 3735, 71635, 4744, 4244, 3544, 4344, TBA6, 2133, 2854, 3175, 5847, 41472
DATALB3B, 5131, 24644

DATASZ54, 3735, 7167, 4746, 4244, 3544, 6344, 78546, 2135, 7776, 3153, 6877, 4152
DATAZE3E,S5171.5878

DATASZ254, 5755, 71465, 26836, 6125,1716, 2514, 7844, 5171, 6857, 4151, 2725, 1423
DATA47 44, 3235, 5878

DATASZS54, 5755, 7143, 2036, 4134, 4835, 3235, 7966, 4244, 5544, 3344, 3524, 3142
DATAZ442, 2142, 4745

DATASZS4, 5755, 4244, 5564, 7163, 7775, 4134, 47446,5171, 8786, 4244, 5B77, 3233
DATAZATS, 7273, 7574

DATASES4, 5756, 4244, 4745, 2133, 6824, 5455, 3735, 1213, 2433, 2233, 7857, 4174
DATAZS44,7477,8878

DATA4244, 4745, 3234, 5756, 2133, 7884, 3175, 4857, 7163, 5878, 5253, 2847, 1131
DATAZ736, 6143, 4554

DATA4Z244, 7HAL, 2234, 5754, 2133, 6824, 5253, 2726, 6147, 3827, 7163, 2433, 2233
DATA4745,3113, 2847

DATA4Z44, 7866, 3234, 7774, 2135, 6877,5254, 4746. 6152, 5878, 71463, 5795, 5171
DATAZB47, 4445, 4735

DATA3Z234, 3735, 2133, 2834, 72735, 7776, 6172, 4877. 7163, 7864, 5171, 5878, 4244
DATASSA4, £344, 2444

REM #% END OF DATA %%

INFUT"DD YOU WANT TO GO FIRBT(YAWNI? “;As
IFAs="Y"THENFRINT"[CLS1" : BOTOADO

IMPUT"CHOOSE YOUR OPENING "3 E$

EO=1; PRINT"LCLS1"

MO=MO+1

IFBO< »0THENGOSUE F10: IFBO< »OTHEN&SDG

REM %% MAIN PROGRAM HERE %k

REM% %

REME¥ MUMERDUS LIMES %%

PRINT® [CUIMRIN FROGRAM" 1 USR{(62) 1 USR (62)

KE(L) =00 K (Z)= 0"z X (3) ="0": XE(4)="0"
REM# &

PRINTYCHOMEI FROM  "3X$(1) 3" ,";¥$<2):;" TO  ";X${3} ;" ,";K&(4)
USR{&2)

IF A(XN(Z),%X(4))= 107 THEN R=1:R1 = X(3): GOSUB 880
REM %% CASTLING

FRINT:FRIMT

FORJ=BTD1STEP-1:FORI= 1 TO B

PRINTTABIS%I-5):

IFA (I;J)=0 THEMNPRINT"."::G0TO&P0

PRINT CHR&(A (I.J});

MEXT:PRIMT J:PRIMT: MEXT

PRIMNT: PRINT A B C ] E F G H"
PRINT"[HOMEIL22 CDI";

INFUT"YOUR MOVE. FROM 7 " :A1%,Bi$ :USR(&Z)
IFA1$="0"THEN FRIMT"[HOMEILZ24 CDI1"j;:G0TO7S0
BOTO790

FPRINT"BOOK OFENING REDUIRES FROM ";¥&il);

FRINTY "s¥$(21s" TO ";¥$(31;" ,"3¥sid);
FORI=1TOZ0O00: NEXTI: PRINT" [HOMEIL 24 CDI";

FRINT'[I8 SPCI1";:GOTO710

INFUT" TO 7 “;A2E.E26 1 USK(62)

REM#% ERROR CHECKING HERE ¥%
Al=Yal (CHR$ (ASC (AL1E) —14))
Bl= VAL{B1®}: B2= VAL (B2%)

flisting continued on page 35)
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DICTATOR

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 revalution,
escape from assassination attempts, and maintain
wour popularity, while managing the secret palice and
army, and maintaining a secure economy. This is a
very complex simulation, utilising the whole 16K, and
the cassetle 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.

Price £9.00

VIC-20 software
now available

VICMEN

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
inclusive.

Acorn Atom

L
W\ Dalanian
We've done it again! 1
* Yet another fantastic arcade game #

from the leading suppliers of Atom
software, this time based on the

# popular ' Galaxians” game. Fast-
maving, high-resolution (graphics
mode 4} aliens combine with realistic
sound effectgs to make this cne 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 mare difficult?

The game is supplied on cassette for
the 12K Atom,

A A R
£8.00 A

ALL PRICES INCLUSIVE
TELEPHONE 051 227 2842

BUG-BYTE
Microcomputer Softwane

- e EN
LD HALL
[ LIVERPDOL L3 BEF

BARCLAYCARD

CONSTELLATION

Turn your ZX81 into a telescope! The program will
praduce a simulation of the night sky as seen from
any chosen position on Earth at any chosen time this
century. You can paint 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

Price £8.00

RENUM

Complete renumbering program for the Zx81
Renumbers line numbers, GOTOs GOSUBs. Very
fast. A& must for the serious progra

Price £4.00

ALL QUR PRICES INCLUDE VAT & POSTAGE

Access and Barclaycard arders ac
051 227 2642 124 hour service)

ated on

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

Acorn Atom

ATOM INVADERS 128, Gr. 4 800
PINBALL 6K, Gr. 2 £4.50
ATOM BREAKOUT 4K, Gr. 1 £4.00
FRUIT MACHINE BK, Gr. 2 £4.00
STAR TREK 12K, FF. E5.00
MSASSEMBLER 7K Ed.H
RO BOMBER 7 £4.00
LABYRINTH 125, Gr. 2A, FF E£5.85
LUNAR LANDER 176, Gr. 4 £5.60
EACKGAMMON 7K £7.00
GOLF 7K, F.F. £5.00
TYPIST 7K £4.00
LAST AUN T £3.00
WIGGLE = RHING 19K E5.00

SOUARES « SIMON « PARACHUTE 8K EB.00
MINI-BREAKDUT = MINIINVADERS 2K £4.50
STATISTICS (& aregrams) 12K E20.00
4L MEMDRY CHIP E2.00
c E [ackel]

THE PROGRAM ‘r'DL.I'\"E 'EEEN WAITING FOR!

1T b Faatuces Soiude ap
Mty WS Of Dy SMAESG BN 8

i 80 0N CRERREE Alh 5 1""‘5!0“.""50' WTEORGET
3 A PRICES INCLUTE wa™

FLIGHT SIMULATION

ROGRAM FOR THE 12K ATOM
Written for Bug-byta by 8 747 pilot. Accurate sim
8 747's cockpit display {airspansd, altitude, rate of climb
attitude, flaps, etc. and graphic dispiay of horizanta
situation and attitude); allows you 1o guide your crafi to
the landing strip. On making your final approach the
display changes toa high-rasalution 30 represantation of BUG-BYTE
the runway coming up 1o meet you, A rasl test of sl
Finding the funway |8 guite a challsnge — landing safaly
i aven mora difficult. If you succeed, you are awarded a
#kiH rati and tha chaneca o teke off and try again
REQUIR“% FLOATING PCINT ROM PRICE ONLY £8.00

QLD HALL STREET
LIVERPOQL L3 BEF
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{continued from page 33)

d.7 to d,5, or enter g,1 when the computer

will tell you what you ought to do.

YWhen the library is exhausted, or if
enter @ move not recognised by [h‘, prograr
“Main Program” r

enters 2
accepting only your responses
terminated

the warning
machine now

ind  should be

con

CTRL/c etc., as ’lp“-ﬂap*i A

The Data

easy {o bu

E. FROM 7

FENING REGUIRES

sraremen
"LL‘ by Data ta l"'; 50

R B

= F o7

w widd

e 4

3

P = p 2

! s} n il
E F | H

2.1
FROM E .7 TO E 8

This could be far more fun than learning by
rote

book openi

method used by commercial manufacturers —
I suspect a yet simpler way may exist — burt [
hope that it will save some readers from
reinventing the wheel.

book.
I wrote this program to find a way of storing
gs. [ still do not know if this is the

from a

sting continued from page 33)
B30 AZ=VAL (CHRE (ASC(ADKY-14)1: IF A{AL,B1)<%0¢ OR A(AL,B1)>11STHENT10
240 A1%=5TR$ (AL ):A2$=STRE(AD )
BSO ACAZ,B2)=A{A1,El)1A{al,B1)=0
860 IF A(A2,B2) = 75 THEN R=8: Ri= AZ:GOSUE B880: REM X% CASTLING
870 BOTOSZO
BEY IF R1 = T THEN Ai(4,R) = A(1,R): A(1,R) = o
B90 IF Rl = ¥ THEMN A(&,R) = A(B,R): A(E,R) = 0
00 RETURN
10 BOS="":BP$=A13+B1s+AZS+B2%
20 IFVAL (B$) >0 THEMBO=VAL (E%): IFBF$ = C¢ (MO, B0} THENIO1O
930 FORI=1TO Z;REM %% I = NO. OF BODK OPEMINMGS
940 IF(BPe= C$ (MO, 1) )AND (BO%S= D®(MO-1,1)} THEN 940
FE0 GOTOF7O
F&0 IF BR% = C®(MD-1, 1) THENBDS=R0O% + STRE(I)
970 NEXTI
FBO IF BO$= "" THEM EO=0;RETURM
990 BS = INT(LEN(BO$)*RND(1} + 1}
1000 B0 = VAL (MID$(BD$.BG. 1))
1010 IF VAL (D®{MO,B0) =0 THEN BO=0 :RETURN
1020 X(1) = WAL (LEFTS(D$(MO, B0, 1))
1030 K(2) = WAL (MIDS{D$ (MO, EOD) ., 2.1))
1040 X(3) = WAL (MID$ (D (MO, B0, 3, 1))
1050 ¥i(4) = VAL (RIGHTS (DS (MO, BO0) 1))
10460 BOS=STRE(X(1) ) +STRE(X (2} 1 +5TR$ (X (3} +5TRE(X (4} ) ; BRE=EP$
1070 ALKIZ), X483 ) =A(K{1) X (21D AN (1), X{2))=0
1080 Y4il) = LEFTS(CH(MO+1,B0},1)
1090 ¥$(2) = MIDE(CH(MO+1,E0),2,170
1100 ¥Y$(3) = MIDSICE(MI+1,B00,3,1)
1110 Ye(4) = RIGHT®(CE(MO+1,B0),1)
1120 FOR K=1T0Z STEPZ
1130 X$(K) = CHR$ (ASCISTRE(K (K} 1 +148)
1140 Y$(K) = CHR$(ASCIYSEIK) ) +14)
1150 X$(K+1) = STRE(XCIC+1))
1160 MEXT
1170 RETURN

fit 1K

Creative use of
graphics
Many innovative
deas
Fudly documented

includes many
games

Graph-plotter @ Histogram @ Simon-spell @ Sketchboard ® Times-table ® Seis
Series-quiz ® XY- coordinates @ Count @ Equations @ Areas @ Guess-a-Volume
Angles @ Upstairs -Downstairs ® Music-notes @ See-saw @ Wipe-out @ Spell
Temperature @ Clock @ Money @ Snake
Mastermind @ Mumber-shoot @ + 26 more

| T bUCARE

139a Sloane St.

| London
SWIX 9AY

Here af jasi. A so¢ of progremmes fo turn your
Sinciasir ZXB! intc & powerful sducationsl ool
And pou don'l even nead 10 Know programiming.
Thire are claar imsiructions and plenty of
4 sdvica. Deslgned lo gab

Educare's

50

IK PROGRAMMES

for
PRIMARY
EDUCATION

intgraction & discovery.

EDUCARE

copies Educare’'s 50
|| enclose cheque/postal order for £,

ADULT GAMES

FOR JADED MINDS. BAD
TASTE 15 OUR SPECIALITY

1K ZX8

untlh- No. |

No com
Coloctn CE

for the over 16%

3.00

HITLER

infuriate  Der

] tips
drlll & practice tien  in
ezing all of
i ?é.l.:rulmm_n
mples.
Includes: -

TORTOISE

A simplified
version of the
famous Turtle
programme

D ILE

Combines the
fun of arcade
games with
learning

£4.95 only

incl. p&p

ROYAL FLUSH
can you make unblodck the old  help old Ronald
less of a ke . e LTI
thon the rec y befare he starts

Bupics PUBE
ond we help him
grow up all over
Then he's ready for

AEDUCTION

supli e et -
talk lecds to

Llals]
& Sofan wresthe
For has kor
soul, Amen.

TIR. TIEATH
el b marial

. v E7o0ior bath
Osborne Rood. Porismaouth

loge & pu.L:ue.
send Fa: AIIT MATA LTD.. (Dpt ¥ |

lwe can morkel your programs tao: - send 5 A E for details]
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GAMES

David Smith delves behind the
simple facade of dominoes to
reveal an intriguing micro
game.

IN & GAME 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

DOMINO DU

mil

a game has a natural relationship with string
variables, so the chain is represented by ES 10
which it is easy to add dominoes o the left —
see line 2140, for example — or to the right —
line 2190. At each new deal the board 15 re-
newed simply by E$=", and special allow-
ances have to be made for the first domino
after a deal where no end-march 1 required —
see line 2070.

Let us suppose that the random selector in
line 1660 has chosen the plaver — 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 1o verify the
player’s choice is legal; is it his domino to start
with? Does it fit? Is he genuinely unable o
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 vou are unable to
play is used in lines 1870 to 1910.

The computer strategy is in three parts
which overlap within the program and are
difficult to follow unless you have grasped the
principles. If the computer is to play the first

18688 REN-DRTIHIES COPYRTGHT DL EHITH.
1@lé REH DOCUHENTED YERSION.
ieze bim e, S50

THEHI1 350

168 PRINT=d

@ PRINT"A C
PRIMT “sa T OFE FIZIT'I'S
FEIMT"& Tl'.ITF|L fi FILTIFLE
FRIHT "®a ERCH I'LLT]F\.r.
PEINT™

THE E'Iél DOH THOES

FRINT e
L=IMT (VD s
Fir=RIGHTF:
Hal e G
e T ] Lur-.l[ 2B ]
FEIHT" 8 FEMEMEERTHE THAT AN B
FRINT"® FOR DOUELE.THE END: TOT F'L
PRINT * ol "R IGHT & b TRE
3 FRIH AHE "
FRINT" Hd TOTAL FOINTS
FRINTYSER FOE A FURTHER E
FRIHT S TO PLAY THE GW6lE FRESS
FEM-SETTIMG OUT SCREEN.
FEINT" FaIE
PRIMT * segeage T"IB 5
FPEINT "md
FRINT"&
o0 FREINT 3
0 FEINT" &
A FEINT 5 i
sl
o]

E’H"'

FPRETHT" [e—

t =L - Ilt’hllj_:-
| TO &-FRINT" A
ﬂ‘

.".‘ RIGHT#
iRIOHT 3+

SE+UIETIIIEIES
FELEASIHG [i0H THE

Ef="" :CImS:C=0

FOR I=8 TO &

FOR F=1 TO & D[, Jo=f-HEXT]
HE=T

LIRE IMZITRUCTIONS  ®ed OF mbygss

HUBT™

STRFICSH, 23
JTQL-F'E-.E.-

63
SHIF ARD FEMEW]E

l'LFL'
15 50

5

8 REM-FLAYERS TURH STRETS

FEM-DERLIHG THE DOMINOES,
ForR [=1 TO 18 i
P HTEFHRADC 200 0w INT COv L Ry ]

@ REM _uh“u' THE MACHINE CODE TO WHITE THE SCREEM OUILKLY. 1580 [F IMTO1/23e1/2 THEM DOd, ¥i=1
1648 IRTA 133, 54, 1624, 160, 0, 168, 160, 149, 84, 200, 24E, 248 1618 Do, ¥i=2

105G DATA 1620 HEXTI .

1860 OVED. A HEXT %A FEN PRINTING THE DOMIMOES
Le7a FEN-1 ET. GOZUE 4200

1888 FRIM £ 1GaaRHD{ 2 & FEM HHOISE TURH TO STRRT?

Lo3n FRI Db SHITH, DE=DE+1: IF INT{DE 2)=DE2 THEH

HERE.

@ RFEH FLAYERS F"F!if DECTSI0N,
IF Eg="
MLF

5 IF C='
 C=VAL(Ce2-

@ FOR [=A TO £

For=g THEM 12440 IF pel.d

10
sLi=0
. La=

HEXT

THE BOARD.ES.

L <LEF T3+
K1E="1T DOE
FoOE [=1 T0 2

FOR J=1 TO &
1 THEN 1256
IF [=L (& J=L
[F [=F Of J=F THEH
HEXT J:HEXT I

=]
THEH I

*, THEH 19
DLR CHOLC] E

cF FLHH

Ha¥ [
GOSUE 2430:GOSUE 2398 Ct—ﬂl
*THEH 4158

3158

1 OF C3 THEH 1798

=G
LaVAE (LEFTE(ESF. 10 R="ALEIGHTH.EF. ]

THEH

T

HI—_I

I'}

w’-&'}l::

1928

1528

3200070 2139
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porsanal
COMmDULEs

domino of a deal, a selection is made from a
predetermined list of alternatives in lines 3190
to 3300 which, incidentally, appear in the
program in reverse order of actual priority. If
the game is in full progress, a copy of the chain
of dominoes E$ is made into F$ in line 3060,
In this way, various slternative dominoes can
be firred to F$ and scored without affecting
E$. The highest-scoring computer-owned
domino 15 then selected, stored in El, E2 and
E3 in line 3570, awaiting possible use later,

The final part of the computer strategy is in
lines 3500 to 3570, where depending on the
state of 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 5.2 domino shown in
figure 1 has been made from the Pet graphics
shown in figure 2.

The string 3% is simply a list of five-figure
screen Poke numbes, each of which is used as
a reference point for the rest of 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 o 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 1o 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
delere lines 2470 1o 3040 and replace them with

2470 PRINT E$:RETURN

and rewrite line 4230 so thar the player’s
dominoes were printed instead of Poked.

R
A" "
TH ol

Figures T and 2 and, below, the flowchart,

START —
set variables
and screen

i

Renew and deal
dominoes from
D(6, &)

Computer Player

L

COMPUTERS TURN PLAYERS TURN

Select high Menu.

scoring dominoe. Get choice.
Select delensive Check ownership.
dominoe. Check fit.

Check state of Fit to E8

game and choose
appropriate dominoe,

¥

DISPLAY
as below

DISPLAY

— select next space an board from 58

— select appropriate dominoe poke routine.
— poke dominoe to screen and print score.
— check for win- % — — — — o

— check for new deal required. — » — —+

1

WIN
End or run
again

[F H{E=LEFTEIES. L
Ef=

PTHEHEF="$+:F+EF GOTO 2218

THE RIGHT EMD
IF >~*£=-F-'il.'iHT-hE$- 130FY#F=RIGHTE(E$, | »THEMZ 130
COTD Zl2@
IF X¥=RIGHT#{EF, ]JTHEIIE! EEen$+F COTO 2216
EFSEF+ ' F45F GOTOZZ 14
REH-DTSPLAY F‘LFI‘]'ER.J DOMIMOE
GOSUE 2478
0 FEN SCORE FOR PLAYER. FS.
o GUEUE 3858
@ IF P+F= ‘-.-g THEN ZZEd
1F P‘I"\- £ AHD LEMCEF'=2 THEHW 2230
FE=F5+F
G PR THT Dl lilele | THE 32 8 I GHTECSTRECPS ) . 20
FEM CHECKING FOR A HIH.
EN 2258
HIHS

72 T
HUNFrI BETHG

BUT A FL,H
JL FRE TOO Gaom!

lZi REUH LG7@&
TI-E LHf"rf"- DOMIMCE.
Lie=F G0SUE 42800 IF CPsg THEM 38749

(=)
EM=MESSAGE SUBROUTIHE .
PR INT * eieeleleleieiedell  TAE oo, "8
FLHT" amuwwm TAB(E, “d

‘4
FLAY DOMIMOE = *FOLITEHE .
CT HEWT SPRCE FOR DOMINOE
IFLEN l—_.n-,_ IHI—_H 4=32824 00TO2680
Er -

yEF=MIDECSF. £
VAL (IR CESF. 2ol 08

CEF.LENCEF?-1.1
f THEH ZeaD
2 THEN ZBd0
D OF S=33285 OR S=32489 0F £=33635 THEN =

i veYAL (RIGHTSFCES, L)

19

SUEZE3A
PORE S+22. 254 FETURN

POKES+40, 185

= DE'I-E‘*"-#"- S2-FORES+31, 32 POKES+ 80, 38 PONES+21 , 38

REM-LEFT SI0E DOMINCE
FOKES. 38 POKES
=4a - D= 00
L'I‘c’f 36 RETURH

[rD JTHE'IFDI ES-4d, |
IFDFITHEHFOKES. 182
[FD= 1 THENPCHES+L . 126

[FD=20RTI=STHEMFOLES+1

g
]FD;TII—E\JPI'I!QI;;

[FD=4THERFOE]
JthSThEr{ OKES+

i [F[‘|THEr~F-_||[:;--
3 § THEMPOKES -4, |

YALCRICHTECFE, 1)
IF LEHCF#2=2 THEH 3138

F RIGHTECFE. 2= HIDECFE,
LEFTECFE, 1 »=MIDFFF.-2

FiT 53=IHTLT 32
IHT {7752

'THEH #13
'THEH HS=

FEN-SELECT FIRST D
FOR [=8 TO t.'- FOR.

IF DI, To= E
HEXT.F - HEX fJ
IF

MINUE

=[T06

S5 POKES 2. 25
S8 S=5-50

CPORES+] 52 FORES»2,

r ES-=3

1Fn 6“—:;NPIKI::~+] 25 FOKE

=5+80  EEUE 2260

S POKES- ]

225 POKES-40, 32 - FORES- 39, 32 FOKES=38, 225

fag

JF:I-..‘SF“"I--tTHEr-FLL\ES-t 1,108

SeG4E0 POKE .93 FORES-1. 5%

ES#4@, 32 POKES+39

22 POKES+33, 97

[ED=10RD=3THERPOKES +35. 124

o3

LEMiFE-1. 1)
AITHEM R=2%A

THEH E=2&F

=H
S TURH STARTE HERE.,
COMPUTIHG FEFLY." HZ

F="" - GOSUE 2430 [FEF-""THEH 2316

3 COTO2238

feantinued on next pagel
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{continued from previous pagel

F2ea IF Did,5)=2 THEH X=d:@y=2

J= IF Di6.61=2 AKD D'SJC--? THEH H=& i
3@ C=1GOTO 3538

3318 REM=COMFUTERS STRATEGY.

FE@ REM HULLIFY PREVIOUS CHOICES

3330 C0=8 MAX=G:F§=EF L=YALCLEFTSES, 1) E=
4@ EL=T E2=TIEI=P E4=7 ES=T Eo=T E ? =]
3350 REM TEST ERCH COMPUTER DOMIMOE FOR FIT T
3368 FOR 1= TO @ STEF-1

3378 FOR J=& TO [ STEP-L

3300 IF D(T.J3<oa THEW 3430

3338 IF 1430 AND JCRL AHD [C0R AND JO0R THEM 3438
400 CO=CO+L: JE=RIGMTFCSTRFCT 0. 4 =RIGHTE(STREC [, 1
3418 IFI=LTHEHC=1 Fé=l5+[§+FF GOTO3445

3428 IFJ=LTHEHC=1: Fé=]#+J8+F5 GOTOZ420

2438 GOTO 3458

2448 COSUE 3586

3458 IF[=RTHEHC=2 F4=F¥+ 1§ IF GOTOESEG

3468 IFJ=RTHEHC=2: F8=F$+l$+[§ GOTOR430

478 GOTOD 2450

3480 0DSUE 3T5E4

3490 HEXTJ:MEXTI

3388 REM SELECT :-LI[TH]ILE TOHIHIE

3518 IF CO< THEH 3550

FLIRIGHT#CEF. 120 Fri=5a

CHATH OF DOMIMOES.

39308 [F C=3 THEM MLI#="HO FLAY FOSSIELE." GOTO 3584

3540 GOTO1&78

2550 IF E4=7 THEW 357@

3560 IF FE=i4 OR FEmés OR FEXET OR MAM=G THEHW (=E7: M=E& Y=E3 GOTOI330
3570 CsELl: eE2:Y=ES: JOTIZ920

3588 REM=CALCULATING SUBROUTIHE.

2550 GOSUB 3870

3600 IF P+CE=72 THEH W=I: ys=]1:MTO3S3E
3618 [F PHISXTE THEW F=0

3628 IF PCMAM THEW 3640

3638 MAM=P Ef{=C Ef=T:E3=]

3648 IF PSm=&d4 OR PS=6e OF FE2EF OR MAM=G THEH 2558
3658 00TO 318

3668 GF=F$:FO=0

3670 FOR K=0 T0 &

3688 FOR Z=K TO &

3690 IF Dik.Z)=3 QR D{K,Z)=2 THEM 3728

3FBE KE=RIGHTS(STRE(KD . L) Z4=RIGHT#CSTRE(Z) . 10

3T IF EF=LEFTECGE. 1> THEM Gf=Zfek$+0§ GOTO3T48
728 IF ZF=LEFTE(GF. 1 2THEN GF=K$+IE+0$ GOTOST 40
3738 GOTOIFSA

3740 GOSUE 2820 IF Pr=PO THEM PO=P E4=C ES=[ E&=J]

3758 IF K$=RIGHTS (G, | ) THENGF=GE+KF+25- GOTOEPSE
ITER IF Z¥=RICHTH(GE, L ) THEN GF=CHE+Zd+K§ GOFOETE
37Fe GOTO 3730

3788 GOSUB 3829 [F PH=FR THEW PO=F E4=C ES=]:Eg=]

3798 HEXTI:HEXTK

3888 IF FROSFM THEH ETeE4 EB=ES:E9=ES PH=FQ

3810 F$sE$ RETURH

3828 FEN-SCORE OF

3230 ME=d-[fS=R

3948 A=NAL(LEFTE(GE, 152

3850 BeVALCRICHT#OGE, (3>

385@8 IF LEHCGEY=2 THEN 38593

3870 IF RIGHTH(GH. 10= MIDECOF, LEHIGE =1, 1) THEH E=24E
2888 IF LEFTHCGE, 10=HIDE{GE. 2.1:'I'HEN A=2%A

3898 T=f+E: IF(T/3=IHT(TA322THEH M3=T-3

900 [F(T/S=IMT(T/532THEH MS=T/5

F910 P=NIHNT: IF PS+P:7Z THEM P=0

GE=F#: RETLIRN
3938 REM-COMPUTER PLAYING ITS CHOICE
ZR4E MLES"CONPUTER PLAYING® M2EsSTREOOLSTREOV ) GOSUE 2430

Zoc@ MIF="CONFUTER CAHMOT GO, " M2g=""  GDSUE 2430 FOR [=1 TO 2000 NEXT

S0 D, W=z Doy, K)=F: CI=CD-1
F2E8 [F CDOBTHENZE08
3976 MiF="0UT OF DOMINOES=
JIPER M2#="DERL AORIM. " ‘GOSUE 2438 FOR [=1 TO Zoo@:HEXT G0TO 1358
I950 WE=RIOHTE(STREK . L2
PH=RIGHTF{STRE(Y ), 10
4418 J; C=2 THEH 4048

4028 LEFTS{E¥, | ' THENES=YS+X$+EF GOTO 4068

4838 EE=AF+YF+ES GOTO 4960

4848 [F K¥=RIGHTS(EF, [ ' THERESSES+:$+'F COTD 4980
4658 Efeife < ¥

4068 GOSLL

@
4878 FEM SCOEC FOE COMPUTER.
4888 GOSL SEI‘

di2@ T del(eala o] . TAEC 22 »RIGHT#FCSTRECLS . 2
. CHECE FOR WIH

THEW 4150

UTER WIME!" Hag=v"

THEH H2§="GET S0ME FRACTECE. "

THEH HZ#="Y%0U FLAYED WELL!"

Dev.¥is3: G0TO Leva

DOMIMDES SUBROUTIHE.

T FlnIM LR AR R A R

5 FRIMTTAB(E2:"d "HERT

CReCPe] m=l Y=] 5233573+ 580F GOSUE2E30

L e e e )

HRE
REM 1S=MULTIFLES IJ- FIVE IM
REM P=M¥+HS=3CORE FOR DOMIHDE.
REM C5=LOMPUTER SCORE TOTAL.
REH PS=PLAYER SCORE TOTAL.

REH S#=_[5T OF SCREEM LOCATIONS,
REM S®HEMT SCREEH LOCATION.

REM I.J.D=DUreyY VARIABLES,

REM DE=LOLUMT OF DEALS TO DATE.
REM HAX=MAX COHPUTER SCORE.

REM PH=MIM FLAYER SCORE,

REM Po=MAX LIKELY FLAYER SCORE.
REH 1%, $=PDE5. COMFUTER DOMIHGE.
REM ZE. k$=P0S5, PLAYER DOMIHOE.

REM Hi# - M3#=NESSAGES TO SCREEHN. .
REM E1 - EZ=DOMIHOES SELECTED

ZX 81owners

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.

FULLY BUILT £64.95 inc. VAT

@ 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 Frome

20 Ashtree

compu'er Road, Frome,

Somerset,
BA11 2SF

Systems
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ZX81 GAMES

FED UP WITH BEING RIPPED OFF?
HAVE YOU BOUGHT
BORING/ EXPENSIVE/ RUBBISH GAMES?
DON'T DESPIAR, TRY THESE!

GAMESTAPE 1. for 1K only
10 games incl. ASTERQIDS, UFD, CODE, BOMBER,
GUILLOTIME, ETC.

PROBABLY THE BEST VALUE 1K TAPE AVAILABLE!
We've done in 1K, games that some of aur compsetitors
required 16K to da!

GAMESTAPE 2, for 16K only £3.95
*STARFIGHTER . . , You are fighting 21 the end of the
universe, how many enemy can you destroy? A graphic
simulation.

‘PYRAMID . . . Can you move the PYRAMID? Make a
mistake and it will collapse! A thinkers game

ARTIST . . . become an ARTIST, then use the 10
memorias to store your drawings. Incl. SAVE, COPY, atc.

GAMESTAPE 3, for 16K only £4.95 §
‘CATACOMBS . . . A Multi-Level Graphics Adventure,

You are alone and lost in the CATACOMBS. How long

can you survive? Before you starve 1o desth, or ong of

the many MONSTERS gets you! Can ¥YOU discover the
sacrets of the CATACOMBS.

Computing,

3D MONSTER MAZE GAMESTAPE 4, for 16K only £4.95
*3D MONSTER MAZE . . . Unbelievable Graphics! Can
you find your way through the Maze? The EXIT is there
somewhere, but then so s a T.REX and its after YOU! All
in 30, you've never seen anything like this before!

GAMES MARKED * incl. Machine Code

J. K. GREYE SOFTWARE

18 PARK STREET, BATH, AVON BA1 2TE




ADD A PROFESSIONAL
KEYBOARD TO YOUR
ZX 81

B No de-soldering necessary
— just plug in,

B Full travel keyboard as
used by international
computer and terminal
manufacturers.

£2895

including VAT
postd packing

“All-you- need”
easy to assemble
kit comprises:
One piece 47 key keyboard module fitted but not saldered to double-
sided printed circuit board: connectors; simple plug-in flexible cables;
screws, mounting feet and legends. Two-part keycaps with buttons
pre-assembled on keyboard and clear protective clip-on caps for fitting
after legends have been positioned. Comprehensive assembly instruct-
ions supplied with each kit. Allow 28 days for delivery.

Picase send ...... keyboard kit(s) @ £28.95 each, cheque or 1
postal order made payable to:- ¥C Feb

|

I COMPUTER KEYBOARDS (dept. ) |
| El'llendamLparfT'tE%?EE?%?MGJ Ascot, Berkshire. |
l— P— Plat;::-aar;sfri \?Dur name and address are clearly stated J

THE

BUFFER
MICRO SHOP
(NEXT TO STREATHAM STATION)

NEW SOFTWARE SHOP EXCLUSIVELY FOR

ZX81

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

CAMBRIDGE LEARNING

SELF-INSTRUCTION COURSES

A PRACTICAL DIGITAL
ELECTRONIC KIT FOR

<X LESS THAN £20 >~

“

-

: °‘J SUITABLE

I| SUPERKIT

N - FOR

E G RS

i

|

T Learn the wonders of digital
: : = electronics and see how quickly

- Digital Electronic Kit you are designing your own

. suitale for heginners eireuits, The kit contains:

L seven LS TTL integrated circuits,

breadboard, LEDs, and all the
DIL switches, resistors, capacitors, and other components to
build interesting digital circuits; plus a wvery clear and
thersughly rtested (nstruetion manual {alse available sepa-
ratelyl. All this comes in a pocket size plastic wallet for
only £19-80p inc VAT and p&p. This course i3 for true
beginners:
- needs no soldering iron.
- asks plenty of questions, but never leaves you stuck and
helpless.
- teaches wou about fault-finding, improwisation, and
subsystem checking.
- the only extra you need is a &4}V battery (Ever Ready
1289, or similar), or a stabilised 5V power supply.
Using the same breadboard wou may construct literally
millions of different circuits.
This course teaches boolean logic, gating, E-5 and ]-K
flipfleps, shift registers, ripple counters, and half-adders.
Lock out for our supplementary kits which will demonstrate
advanced arithmetic circuits, opto-electronics, 7-segment
displays etc.

Other self-instruction courses from Cambridge Learning Litd
include:

COMPUTER PROGRAMMING IMN BASIC £10.50
DIGITAL COMPUTER LOGLC AND ELECTRONICS £ 8.50

DESIGN OF DIGITAL SYSTEMS £14 .00

Please send for full details (see coupon below).

GUARANTEE Mo risk 1o you. [ you are not completely
satisfied, your money will be refunded upon veturn of the
ftem in good conditien within 28 days of receipt.

CAMBRIDGE LEARNING LIMITED, UNIT 82, RIVERMILL SITE,
FREEPOST, ST. IVES, CAMBS, PE17 4BR, ENGLAND,

TELEPHONE: ST. IVES (0480) 67446, VAT No. 313026022,

All  prices  include worldwide pestage lairmail is extra -
please ask for prepayment invoice). Giro Afc Mo Z789159.

Please allow 28 days for delivery in UK
- - - - -
Please send me:

vove o SUPERKIT(S) & £19.50

cerss-Free details of your other self-instruction courses.

1 enclese a *cheque/PO payables te Cambridge Learning Led
 Fo o] i (*delete where applicable)

Flease charge my:

*Access S American Express / Barclaycard / Diners Club
Eurecard / Viss / Mastercharge / Trustcard

Expiry Dateirasarerasas Credit Card No ovuvmssrsravararans

M A T, & ia v wnionss s ssmn manssanenssasahirnsessnenishnesiny

' Telephene orders from card holders accepted on 0480 67446
I Overseas customers (including Eire} should send a bank draft

in sterling drawn on & London bank, or quote credit card
' number.

Cambridge Learning Limited, Unit 82, Rivermill Site, FREEPDST,
5t, lves, Huntingdon, Cambs, PE17 4BR, England. {Registered in

England No. 1328762).

e e e e e e i i o
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ZX-81 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.

£10.99 i kiT FoRM S0p Post + -

Packing +
£12.99 assemsLED A B CAT

Snap on Anafogue card and Relay board avail-
able shortly. Send SAE for detalls.

THURNALL (ELECTRONICS) ENG.

DEPT ¥, 95 LIVERPOOL ROAD,
CADISHEAD, MANCHESTER M30 5BG

|BE= At R TEL: 061-775 4451 (24 hour)

ZX81, Pet, Apple, TRS80,
BBC, MZ80K, Video Genie,
TI99/4, Newbrain

FOOTBALL
POOLS FORECASTING!

This well-documented, easy-to-use program stores the League
Tables and uses the data to assess the 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 (as they appear on the Pools coupan) and
the Program computes the expected result of each game,
based on the infarmation 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
far Division games and all Team information to be easily altered.
It is no game. It is an outstanding and valuable tool that can carry
out a thorough sort and analysis of football data. The
documentation includes details of stakes, plans and individual
interpratation.

PET (NEW ROM) {32K) disc or cassette
APPLE 11 (32K} disc only
SHARP MZB80K (36K) cassette only £28.75 inclusive
TRS80, VIDEO GENIE (16K) disc or cassette
BBC, NEWBRAIN, TI99/4 (16K) cassette only

£19.95 inclusive
SINCLAIR ZX81 (16K) has provision for
printer if fitted £16.00 inclusive
Send cheque/PO (mail only) to:
HOLLY PRODUCTS, BLACKTHORN HOUSE,
DUKES LANE. GERRARDS CROSS, BUCKS SL3 7JZ

Horse racing and ather interesting systems in preparation. Details
sent with order,

R D Laboratories
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SEE_US AT
2¥ MICROFAIR

ZX8I
goes REALTIME

The RD B100 SYSTEM is a complete range of professionally
engineered hardware, interfacing your I¥ computer to the
real world (with or without Printer and RAMpack). Simply
PEEK and POKE for control, datalogging, instant graphics

20th. January

MODULAR SYSTEM - YOUR ZX SYSTEM GROWS WITH EACH MODULE
RD 81710 'ON=OFFer' & channel logic In/Out  £22,50
RD 8130 'VOLT-CATCHER' Analogue Input Fort £29,50
RD 8140 'SCANNER' Analogue Multiplexer/Amplifieri3l,30
RD 8150 ‘'VOLT-BOX® Analogue Output Port £25.50

RD 8180 'DOODLER' Light Pen System £32,50

MOTHERBOARDS FOR CONNECTION TO THE ZX COMPUTER
RD B10T  "MICRO-MUM" Accomodates 2 Modules £15,00

RD 8100 'SUPER-MUM' Motherboard/Console for  £40.00
up to B modules, Fully buffered,

Prices include 15% VAT, Please add 80p PAP per order,

For PULL DETATLS send stamp to "Dept. Y.~

We'll also send information on other NEW 'DDUI.ES which
are to be announced durlng January = after going to press
—

5 Kernedy Road, Dane End, Ware, Herts, SE12 OLU

Frpgewige: B E Dichorms B Tech AMIEE Tﬂl' t DQED] Eazaa

SINCLAIR
ZX81 SOFTWARE

SERIDUS PROGRAMS (1-16K)

FOR THE MORE DISCERNING ENTHUSIAST!
CASSBETTE 1
MATHS ONE (16K}

ATTENTION ALL PARENTS! Frompted by an article @ peaclics! computing lian
13811 on inferar maths soHware, we decided [ an £l t i pive
your child more than the Baring rephy: "Sormy you are wic sganl’ Maths ane
will g vour ehild sums in the rommal way 300 #ctus your child whida
he'sha has gone wrong, EXAMPLE. Ieamp’) 12+ 18- d| &2, Gemg’l Pul
down?, (Chich 1, st Both you and the compufer se & 1 O anNSAST 1§
i bist Thit child is not and cortinues n 0 b shown fes/ber erer/s whan 1ha
surm b5 complate, Mot Tha whola sam is grinted o the soeen. with answers ust
aa tha child wouid do with pen and papse]

MATHSKATE [16K)

A fun game for the kiddies — apch child chooses a rodemskater and i givin a sum fo
camplata. For sach corect angwer the skatar moves 80 anc fas1er, bul bewarn
the sume becoma mece difica, until the winn Foj ¢hid with the Righest
numne af corest arewss lard is nansaly tha first skaier the postl LA
Maths ang + Mathskate L3 50

CASSETTE 2

LANGUAGE TRANSLATOR (1BK|
sHawing difficulty with forsign test? Then ihis is the grogram ©
Fast translation of one wond, =t its formign eguivalent @« Seon:
you profer, the pragram will accapt a paragraph which uses o
of the screen with the bottam half reserced for tha rranslation. Which
will be & word for word translation from approx 700800 woeds A
G.C.E. languages (in Roman 1ext) available. Pleas= state language
choice,

WORD TEST

For the wary jueice et of the fardy 2 wil give vy 3 parzally
cOFEiated words and is then expacisd ! " SeC rvs are
alowed and the score dul o 160 with 1he

Language jrarsiator 2 wat L350
CASSETTE 3
BANK ACCOUNT [16K)
Why wait for @ siatement when you <8 L our awn persoenat
banking system! Accepis standing ardes | way and will tell
woal when your balance is bedow the t rrat, then actually
charge you far it! Just like the bank| State can be backdated and
the computer peniodically may ask you, wi pelow free bankng I_|mu;,
whether you have ordered any chegues et If 5o youwr actount will l_m
updated socordingly. Cuwrrent and deposil accounts for majgos banks
avaliable

HOME BILLS READY RECKONER 2!
Want ta know IF your elecincity bl lelahcod Dol net pay are corract? Then find
it with resdy reckonar eo sirgia

account - ready fackoner  C36D
Ity @ 330els 10 comparne
wei MU 38V 50 SRS

PLEASE NOTE: Qur sotteare is of (ke
wh e very best from ke Singlair stad
exceeds Pl standard.

Mo knowledge of computing requiled. just loed and wnl

eg, PO, efc. payable fo:

FUTURESOFT

3 PENSHURST ESTATE, PRINCE OF WALES ROAD. LONDON NWS.




STAY ONE MOVE AHEAD
IN STRATEGY PROGRAM

Boris Allan describes the logical
processes which go into the
construction of a game of
strategy.

THis 1S 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 tic-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
1o 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, bur 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 [
should take:

B could modify an existing procedure.
B could write a learning program.
B could write an already-intelligent program.

It does not take much thought to realise that,
once the basics are known, it is impossible to

RowOo 00 | 01 |02

Row1 10 11 | 12

22
Col3

Row2 20 | 21

Coll Col2

Note :jxjj is -1
O 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 1 ignored the first option. For
the second, if it were possible to imagine
rrving the game for the first time, how would a
person go about learning and preparing to
play? If the game were chess, most novices
learn by playing the game, and gaining from
experience: this is the idea behind the learning

program.

Game (a)
Q 8] o0
X X
x X X X
X|olO xjojo a0
X X X
b4 X| |O Q
Game(b)
X X Y
(8] o]
Q (9] (9] 9]
b pgle] XX |0 x| D
Q Q (]}
O Xl |0 X D

0 i 2

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
1s not possible.

Apart from a few rules — such as, try 1o
place three in a line and if your opponent has
two in a line, block the line — a learning
program will be designed 10 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 iz broken by the
opponent, the program will try not to follow a
losing sequence. This is whar 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 parterns.

In figure 1, the two games follow the same
pattern: in game 1b 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
pattern-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
s0, for these reasons, I turned to the already-
intelligent program.

There are three levels to most games:

B The move — for example, make an entry in
a wacant square.

B The tactic — for example, if there are two in a
ling, fill the empty square.

B The strategy — for example, where to mowve
50 as 1o 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 produce the move. In noughts and crosses
the move one makes is dependent on two
tactical considerations, and one strategical
consideration — the computer plays X:

Wif X has two in a ling, complete ling — tactic
— else

Wif O has two in a line, block line — tactic —
else

Mdecide 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 ta 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 I
knew they were traps because [ looked moves
ahead. My first strategical plan — the third
condition — read:

BFind the sguare 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:

fcontinued on next page)
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fcontinued from previous pagel
Cell o
0 2
]
0 Cell filled
0 Cell filled
0 Cell filled
0 Cell filled
2
0
. 0
If O is to move, then cell 0 is his winning
position. Not 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. If he chooses
cell 7, the game 1s drawn. The strategy can
be seen to be defective, but the idea of
openings seems useful, What was omiired
from that strategy was a look-ahead facility.
At this point I changed my vocabulary 1o
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
1p

Ed

00~ 0 N B LI R =
NMN=2OO0O 0 = -

0~ T s LD R = O
L S BE e I e e ]
o000 O =MD

For cell 0, the imporrant cell, there are two
openings for O; and as this cell is also a

Cells filled
Total| O 1 2

+2 -  psO, opO
+1 - op0 -

0 | opX,op- -

-1 - opX -

-2 - - psX, opX

Table 1.
potential square for X — shown by the “p" —
then O must go to cell 0 or lose.

0, by moving to cell 0, has two openings
which produce two potential squares. The
third condition now becomes — X is the
EDIT.[FU.TETI
B Find the square with the greatest number of

openings for X, but any resulting potential

square for X must not have two openings for

0.

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:
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Wif potential square for X then fill, else
Bif potential square for O then fill, else
B find square for which openings for X are

greatest. If a resulting potential sguare for X

is creatad 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 kev procedures:
checking openings after every move, and
finding potential squares after 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 i by definition a win.

Once a square has been used, there are no
openings and the square can be skipped. IT R
represents row, and C represents column —
both going from 0 to 2 — then row R and
column C are always checked. IFR+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 of each kind, or
3. have one of one kind, or
4. have no entries.

Option 1 15 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(1), V(2) and
the decision table, table 1, can be emulated by
some routine such as the following written in
some strange language.
cells = abs{VI0}) +abs(V{11} + abs{V{2}}
total = V{01 + W1} + Vi2)
opX=0; op0=0; psX=1; ps0=1
IF abs(tatal) GREATERHAN 0 GOTO LABEL1
IF cells GREATERTHAN O THEMN EXIT
opX=1; op0=1; EXIT
LABEL1: IF total LESSTHAN 0 GOTO LABELZ
IF cells EQUALS 2 THEN psO = —1
opO=1; EXIT
LABELZ2: 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 state X — with
state 0 for O — then state X has the number of
openings for each square, and the information
abour whether the square is a potential sguare,
coded by making the number negative.
Writing

state X[squarel = (absistate Xlsquaral) + op X)*ps X
gives us this information.

Il an entry is made in a new square, a check
15 needed 1o see if any potential squares have
been created. The check will be similar to that
which have wused already, but since the
maximum count could now be three, the co-
ordinates of any porential squares are needed
to check against the opponent’s openings.

If a line is again stored in the array V, and if’
¥ made the last move, then one of these
elements must have the value —1, and so the
minimum total for the line will be =2 — i.e.,
—1. —1. 0 The maximum total will be +1,
i — see table 2. The only
rable 2 is that where the

e, —lL+],+1

important entry in
[ Cells filled
Total | 1 2 3
+1 - - -
0 = - -
1 | opX - =
-2 - psX =
Note X is -1
"Ois +1
Table 2.

. we check to
nings for Q.
to plan an
am I have

11

move .

total equals —2. If this is the
see if the blank square has v

To answer the question of
intelligent noughts and cross
started from the bottom up.

The “move” is the es v seeing
how moves are comb 1w bottom
upwards can we begin to evolve a strategy, and
tactics.

A program is more than just 2 set of ideas
about how to | ions — a

+ berween the
weed means of

communication
program and the user
input and of our In the planning of the
Strategy, to start at the wop — the program —
and to go from p down 1o the bottom —
the move — less than useful. It
makes 1w go iea of the program
down to its act EMments.

The outline seguence of contrel in
intelligent noughts and <rosses can be shown

ITo

1 INITIALISATION

1.5 LOOP up to ning times

2 IF O, INFUT ECK WWIN

3 IF X, DECIDE MOVE, CHECK WIN
4

L]

5

DISPLAY

IF WIN FLAGGED exit to 6.1
5 EMDLOCP
DRAW and
6.1 WIN ar
and 2 can be ¢
21 RECALCU TE X and STATE O
2.2 INPUT CO-ORDINATE, IF NOT LEGAL

REPEAT
2.3 STORE CO-ORDINATE
2.4 IF SOUARE PSC, FLAG WIN FOR O
50 can 3

31 SAME AS 2.1

3.2 |F PSX, THEN CHOOSE, ENTER CO-
ORDINATE FLAG WIN FOR "X, ELSE

3.3 |F PSO, THEN CHOOSE, ENTER CO-
ORDIMNATE, 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
ZERQ OQPXs, GOTO 3.4.1, ELSE

3.4.3 ENTER CO-ORDINATE

The program is to be wrirten in Atom Basic,
but could easily be for other micros, B
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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 Zx81is 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
Softwarelibrary 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 the ZX81 incorporates other
operation refinements - the facility
to load and save named programs
on cassette, for example, and to
drive the new ZX Printer.

New -

the heart of a system
that grows with you.

BASIC manual

Every ZXB1 comes with a comprehansive, specially- written
manual - a complete course in BASIC programming, from
first principles to complax programs.

£49.>

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, 1o 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.

@ Unigue ‘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.

® Unigue 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 - unigue, custom-built chip
replacing 18 ZX80 chips.

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—600mA at9VvDC
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,




16K-byte 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 forlong 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
forexample.

Sirci=sir-
& Kings Parade, Cambridge, Cambs., CB2 1SN,
Tel: (0276) 66104 & 21282,

Available now-
the ZX Printer
foronly £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, Barclaycard 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

by cheque, postal order, Access,
Barclaycard 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.

[ o sinclairResearcn, reEp0ST, camboriey smvem curssen,  orau ]

To: Sinclair Research, FREEPOST, Camberley, Surrey, GU15 3BR.

Gty | Item Code | Itemprice | Total I
) £ £
I Sinclair ZX81 Personal Computer kit(s). Price includes '
| ZX81BASIC manual, excludes mains adaptor. 12 49.85 |
Ready-assembled Sinclair ZX81 Personal Computer(s).
I Price includes ZXB1 BASIC manual and mains adaptor, 11 69,95 '
| Mains Adaptor(s) (600 mA at 8V DC nominal unregulated). | 10 B.95 |
I 18K-BYTE RAM pack, 18 49.95 — I
Sinclair ZX Printer. 27 48.95 .
I 8K BASIC ROM to fit ZX80, 17 19.95 ) I
| "PostandPacking. | 2905 |
| OPlease tickif you require a VAT receipt TOTAL £ 1
| *| enclose a cheque/postal order payable to Sinclair Research Ltd, for £ 2 |
| *Please charge to my Access/Barclaycard/Trusteard account no. I
| Feesedeieteicompiete asappiicale. | 0 N N O N 1 Y Y O O I
Flease print.
I Name:MrMrsiMiss || | | [ | | [ | | O L1111
I oagdressi L 1 1 L1 10000 0]
EEa Tl EANANEENENERNYNEEN TR
LFREEPOS =no stamp needed. YOC 02



How the ZX81 compares with other personal computers

SYSTEM IDENTIFICATION ZX81 ZX80 ACORN  APPLEN  PET TRS80  TRS80
ATOM PLUS 2001 LEVELI  LEVELII
ROM 8K 4K 8K 8K 14K 4 12K
GUIDE PRICE  Basic unit = inc. VAT £70 £100 £175 £630 £435 £290 £375
Uniit plus 16K RAM (*12K RAM) £120 £150 £285° £630 £530 £360 £375
COMMANDS _ LIST,LOAD, NEW, AUN, SAVE ) @ 0 O ® 2 0 O
STATEMENTS  PRINT,INPUT,LET, GOTO,
GOSUB/RETURN, FOR/NEXT IF/THEN ° ® ° e ° e @
STEP ) a 0 D 3 E) o
TAB @ e @ ® )
ARITHMETIC _ ABS,RND @ ® ® ® B @ 0
FUNCTIONS  INT i ® ° ® o a
ATN, COS, EXP,LOG, SGN, SIN, SOR, TAN e D ° B
ARCSIN, ARCOS ' ) -
STRING CHRE ® ® e ] ) -
FUNCTIONS  LEN ° © . @ ®
ASC(CODE), STRE, VAL, INKEYS 0 ® &
NUMBERS FLOATING PT+10 =0 ° ® ) o ) .
INTEGERS ° ] 0 & ) @
NUMERIC AZ 0 @ _—
VARIABLES AA-ZD e ® [ o
~ An-Zn, n=any alphanumeric string @ L]
STRING AS & BS ®
VARIABLES AStoZS & e ® ~
) Ang to Zn& n=any alphanumeric character ® [ &
NUMERIC SINGLE DIMENSIONAL @ ° 0
ARRAYS MULTI DIMENSIONAL ® » 0 ®
DISPLAY ROWS 24 24 16 24 25 16 16
COLUMNS ] 32 32 32 40 40 .4 64 B
LOW RES GRAPHICS (=2 7000 pixels) L 1 @ [ ] [ ] L] L ] -]
HI RES GRAPHIGCS (40000 pixels) [ ) . -
SPECIAL USR (CALL, LINK) . [ D ® @ D)
FEATURES PEEK, POKE (OREQUIV) @ . o ® ® D
Sinclairsoftware  The ultimate course If youowna

in ZX81 BASIC

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
your ZX81 — or see our separate
advertisement in this magazine.

Some people prefer to learn their

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.

programming from books. For them,

Full details with your Sinclair ZX81.

Sinclair ZX80...

The new 8K BASIC ROM used inthe
Sinclair ZX81is 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.

simnci=ir-
Z X8I

6 Kings Parade, Cambridge, Cambs., CB2 1SN.
Tel: (0276) 66104 & 21282,



This month we feature a video camera interface for a microcomputer, allowing a television
Setto present a picture 10 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
displayona TV setor 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

NEW CASIO FP-10 MINI PRINTER

Self Adhesive
Cassette Labels

X PEEL OFF - ON SHEETS - 15 Labels per sheet

Y NO MORE WRITING ON CASSETTES

Y IDEAL FOR USE IN TYPEWRITERS mﬂh
Y ABOON TO SOFTWARE COMPANIES
' CAN BE PRINTED OFFSET

z‘_‘l‘ﬁ%

Compatible with the FX-501P, FX-502P, FX-601P, FX-602P and FX-TO2P
Manual and program resuits printout. Memory and program listing.

AN INCREDIBLE £44.95

Unprinted Printed 1 Cal i lour
H 5 Calo Printad 700 FP-10 electric aiscna&;e mini printér. & remarkably clear 5 x ¥ dot matric printaut of 20

cna;acla{:s per line. Up to 30 characters storeSprintou) cwer 1% lines. with everkaad
i . 2 symbol. Fast 2 lines/second print spead. Alumanised paper rolls aré approx 2,500 lines/
Up to 1000 £2 per 100 Minirnum print order iz 2000. 30 foat tang. Connecls directly to the calculator, or via FA-2 cassetie interface. Four A&
batteries will print approx §,000-2,600 lines. Rechargeable pack NE-aM, 13,000 lines,
[£6.90) AC adaptor AD-4150 will recharge NP-4M, in situ, (£5). Printer rolls £2.50 per

1000105000 | €19 per 1000 £20 £25 pack of five. Dims: 43.5H x 157.5W x BZ.50 (1% % %" x 314"} weight 372q {3 102
per 1000 per 1000 FX-B02P. 512 program steps. With FREE MICROL PPP (£8,95) £74.595
FX-702P. Basic pocket computer, 1680 1o B0 program steps. 26 to 226 memones, all
5000 to 10000 | £16 per 1000 £17 £22 nonevolatile. FREE MICROL PPP. £119.95
H per 1000 per 1000 MICROL PROCOS. Professional Programming solutions on tape £24.95

DISCOUNTS ON SOFTWARE WHEN YOU BUY YOUR HARDWARE FROM US.

o
Catalogue of Casio calculators, keyboards and watches and further infermation en the
B02P or 702P and PROCOS on reéques!. (14p stamg)

Price includes VAT, P&P. Dativery narmally by réturn. Send chegues, P.O. or phone
your Access or Barclaycard number ta:-

18 Westerham Road
Sittingbourne
Kent ME10 1XF

|
Telephone Sittingbourne (0795) 23586 T EMPUS Tel: 0223 312866.

Dept PCW,
38 Burleigh Street,
Cambridge CB1 1DG.
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April 23-25, 1982
Earls Court, London

Friday & Saturday: 10am—6pm
Sunday: 10am-5pm

(omputer

dl

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!

Admission £2.00 adults
£1.00 children under 16.

Personal computers
Home computing
Small business systems

A home computer can be the family's resident teacher, accountant, home
economics expert, memory bank and endless source of amusement! [tcan 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 o
computer will teach you and your __, 35 B G
family about computers —and this R R SR ki
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.

SeEh adult
(omputer
difc==._.
Cut this coupon and

exchange for half-price
ticket at the door.

HALF PRICE
ADMISSION
VOUCHERS
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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
.51  incredible ingenuity of
‘% computer controlled
“mice” and how they find
their way (or not!) to the
centre ofamaze. The
knockout heats and the
Euromicro British Final
canallbeseenat The
Computer Fair!

Bring the whole family —
don't miss this
opportunity of bringing
computers into your
everyday life.

r—-—--—-—----q

child

Cut this coupon and
exchange for half-price
ticket at the door.

L------------J

B
)

S
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i
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MICROCOMPUTERS

LASKYS

10 Shops

Nationwide

Birmingham

19/21 Corporation Street, Birminghom, B2 4LP.
Tel: 021 632 6303.
Manager: Peter Stallard. 300 yords from Bulliing Centre.

Bristol

16420 Penn Street, Bristol, BS1 JAN. Tel: 0272 20421,
Between Holiday Inn and C & A

Chester

The Forum, Northgate Street, Chester, CH1 2BZ,
Tel. 0244 317667,
Manager: Jetemy Ashecroft. Next to the Town Hall

Edinburgh

4 St. James Centre, Edinburgh, EH1 35R Tel 031.556 6217,
Manager: Colin Draper.
East end of Prices Street, 5t. James Centre.

Preston

1/4 Guildhall Arcode, Preston, PR1 1HR.
Tel: 0772 59264,
Manager: Jim Comisky. Directly under Guild Hall

Manchester

12/14 St Mary's Gate, Maorket Street, Manchester, M1 TPX.
Tel: 061-832 6087.
Mcnaiver: Lesly Jocobs, Corner of Deansgate.

Glasgow

22/24 West Nile Street, Glasgow, G7 2PF Tel: 041-226 3349, /# =3
Manager: Dovid Livingstane.
Between Buchannan Street and Central Station,

Sheffield

58 Leopold Street, Sheffield, 51 2GZ. Tel: 0742 750971

Manager: Justin Rowles. Top of the Moor, cpposite Tewn Hall =
Li ! Apple I Atari 800
lvemoo The werlds best selling micra offers unmatched The big brother of the 400 shores ol the star

: flexibility. At cur speciol prices, features and hes much more o5 wel
33 Dole Street, Liverpoal, L2 2HF. Tel. 051-236 2828, Apgle || + 48K 800 16K Computer
Manager: Mark Butler. Mett: 87500 Vot 10125 Tetal: 77625 Meth: 56087 Ve B4 13 Total 64500
Between the Town Hall and Magistrates Courts. Disk Drive Flus Contraller [3.3) 810 Disk Drive ) ~
Mett 37500 Vet 5625 Totel 431.25 Mett J00.00  War 4500 Totak 34500
London Disk Drive 822 Thermal Printer
Mett; 29500 Vot 4425 Total 33925 Mett: 23043 Vot 3457 Total 26300
42 Tottenham Court Road, Londen, W1 9RD. HeW‘ieﬂ' PﬂCkﬂl’d
Tel: 01-634 0845 Manager: Vass Demosthenis, Deservedly popular the MZ BOK comes with 48K
Official o“lm"'"cm---sr £50 are weleame with normal 30 days of RAM, b"’im‘“e“ and cassefle. — superb value. HP 8 5 Ei
credit extended to bona-fide commercial and government MZ 80K Computer 48K Seientific and rechnical prafessionals favour the

Mett: 347.00 WVek 5200 Tetal 399.00 HE 835, they are being joined by increasing numbers

organisations. . e
L Laskys, the retail division of Ara" 400 HP 85 Cemputer

MNeth: 2146595  War: 32204 Total: 246899

K'J 'Lvudb“?ﬁg‘mQE/ﬁE\cﬁm ’m‘e.'s—"’_— - Ideal F<‘:|r the hame with _excei|ar11 games and i o R
4 TERS education packages. This computer features calour I Moy Mot i
4, and sound ond is built tough 1o last. ett: 19488  Var 29. atal:

AT W A e e et RO Drowar
400 16K Computer i
T / Nett: 300.00 Var: 4500 Tetal: 34500 Nett: 2073 Vot 446 Total 34.19
410 Tape Recorder iy == i
// Mell: 4348 Vor 852 Telel 50.00 _\fi‘:g- o E -gj
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THE VICS capabilities for sound effects and
music-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
associared 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:

BWAudio oscillator 1 — control register 11,
location 36874, Bits 0 ta 6 control the fre-
guency, bit 7 turns the oscillatar on ar off, The
value 128 put in this register will produce the
lowest frequency sound of any of the three
audio oscillators.

B Audio oscillator 2 — control register 12,
location 36875. Bits 0 to & control the fre-
guency, bit 7 turns the oscillator on or off. The
base frequency for this oscillator is between
that for audio oscillators 2 and 3.

BAudio oscillator 3 — control register 13,
location 36876. Bits 0 to 6 control the fre-
quenay, bit 7 turns the oscillator on or off. This
has the highest base frequency of the three
oscillators.

B Moise generator — control register 14,
location 36877. Bits 0 to 6 control the base
frequency of the noise generator, bit 7 turns it
on o 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.

EVolume control — 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 1o 3.

THE SOUND OF VIC:.....<.-

|_ Program | — Breaking waves.

16 FOKEZESPY. 188

268 FORL=1TOLG

2@ D=INTCRHDCL VRS HSE+EE
48 FORM=ZTOLD

SG@ POKEZGETE. M

&6 FORM=1TOD

TE HEXTH

=20 HEXTH

af FORM=1STOZSTEF-1
188 POKEZESTE.H

118 FORH=1TOD

126 MEXTH

138 HE=TH

143 HEHXTL

156 POKE3EE7TE. 8

168 FOKEZEEYY.H

ZAE GOTOLE

Program 3 — Ringing telephone.

1A POKEZEETE, 15
2@ FORL=1TOS

2@ FORM=1TOSE
48 POKEZEETE. 238
FORN=LTOZ
HEXTH
FOKE3GEETE, 8
HE=THM
FORM=1TO20E8
HEXTM

MHEXTL
FOKEZBE7E. &

Program 2 — Galloping horse.

S FORx=1STOBSTEF-1
& FORZ=1TO4
7 A=60

18 POKEZGETS. M
POKE3SETE. 230
FOKE3EEVE. &
FORG=1TOA : HEXTE
FOKEZEETE . 226
FOKE3GETE 8
FORG=1TOA  HEXTER
FOKESGETE . THT (/20
POKEICETE ., 238
POKE3EETE.
FORG=1TOA HEXTE
FOKE3GETE, 238
POKE3GEETE. @
FORG=1TO4%A  HEXTE
HEXTZ

HE®TH

4
=15
=a)
e
118
1264
12@
148
158
164
178
iza
128

Program 4 —
Grandfather clock.

S A=7a8

16 POKEZEE7E. 15
2B POKE3SR7E, 236
38 POKE3GEVE. @

45 FORG=1TOA: HEXTH
56 POKEZGSTE. 236
&0 POKEIREVE.B

78 FORG=1TOA:HEKTH
8@ GOTOZA

ol

Each of the 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
“renor” and 3 as a “sopranc”. The combined
audio output has one of 16 volume levels.

The four sound generators can be used to
create a wide range of sound effects for use in
games programs; they can also be used to play
music. Writing routines to create sound effects
is simply a matter of experimentation, Try to
anialyse the required sound and then re-create

Tahle 1. Poke jocations of musical notes.

& REM #0F BIRDS

REM
16 FOKE3887E. 15
28 FORL=LTOZO
i) FC&M=254T0248+INT-EHD(I)tlE)BTEP-l
4@ POKE3SETE.M
5@ HEHTH
A POREISSTE. 0
70 FOR M=@TOINTC(RNDCLO#1833+128
3@ MEXTH
@ HEXTL
GOTOLE

Musical Note Poke Musical Note Poke Musical Note Poke
C 128 C# 195 D 227
C# 134 D 198 D# 228
D 141 o# 2m E 230
D# 147 E 204 F 23
E 153 F 207 F# 232
F 1659 F# 210 G 234
F# 164 G 213 G# 235
G 170 G# 215 A 236
G# 174 A 217 A# 237
A 179 AE 219 B 238
A# 183 B 221 C 239
B 187 c 223 C# 240
c 191 C# 225

Program 5. Pragram 8.

S REM #MAKES A SOUND LIKE THE SINGIMG | REM #FLAYS A REFEATING OCTAWE SCALE

REM #THE SOUND OF EACH HOTE DECAYS AND
REH #THUS SOUMDS MORE LIKE A FIAMO THAM
REM #fH ELECTRIC ORCAM

RERDA  IFR=12GTHEH1Z®

16 POKEZSETY.H

28 POKEZES7I.A

36 FORGm]STORSTER-1

4@ FOKE3IEETE. &

568 FORK=1TOSE: HEXTE

&8 HEXTE

1@ GOTOS

150 RESTORE GOTOS
206 DATAZZ23,227.230.231,234, 236,238,233
219 DHTH239,233-236;2344£31;23$.22?J223aIB@

LR P LN

it using a combination of the four audio oscil-
lators and the volume control. This is demon-
strated in some of the programs 1 1o 3

Using the audio generators on the 6561 1o
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 qualiry.

Only external electronics can change the
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 the 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
plano.

The sound locations must be Poked with
numbers berween 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 byre will
turn ofT that voice. The decimal codes given in
table 1 produce an approximation of three
octaves of the even-tempered musical scale.
The scale is relative, not absolute concert
pitch. This table lists the musical note and 1its
respective Poke location.

To play a musical score requires a4 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 comple;city.[

John Woatson's techniques for animation use machine-code
subroutines, are easy to handle and produce far more polished
results than their Basic counterparts.

THE zX-81, like many other microcompurers,
can print a wide range of graphics symbols as
well as the conventional characters, Yet if you
want to draw graphics quickly or to move
complicated illustrations around the screen,
vou will find the task hampered by the
slowness of Basic.

Anyone who has constructed a picture on
the ZX-81 using more than a few characters
will have noticed the way that Basic builds the
picture from the top downwards. If the screen
15 cleared, the picture also disappears from the
top downwards.

The overall effect 15 rather like an invisible
hand rapidly piling up and then demeolishing

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 to 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 animared graphics.

EARNI

rFrra “‘H:l°

15
46
1S
25

S8 HERT T
)
184
1685
11d
128
165163+E
128
148
158
=8
178
1o8
156
=g
els G
218 MEXT D
=8 POEE
=28 FERND
248 GOTO 2

LET E=34

HEXT T

Figure 4. The Basic program begins at line 20. The odd appearance of line 10 is caused by the
ROM interpreting the machine-code subrouting as best it can.

18 REM COPY 7 B@RHD GOSUER

YambHI

FRAST GOSUE TBRMDL <AT 7U
hFHD FETURH C%aY A,
<7 FRST, A 7m FAST AT _LFRINT
< THEH, —wie® I I" " | " ™ " =01

r..-,

2E FRINT AT 21.@;"
FBFE 1{:*:§1 l.r:
FOKE 16516, @
RAMD USSR 18519
FOR T=1 TO 35
7@ FOR D=1 T

" 1"EC0S

1]

12

FORE 16514.49

IF 18 JHEN LE E=]
IF T*2& THEW LET E=33
LET A=(FEEK 18315+25c%FEEK

LET E=IMNT (AS2562
LET C=A-INT (H./236)
FAND LISE 16519
FORE 1514,
FOKE 1e321e.B
FOKE 16515.C
FAMD USE 1e51%

¥2068

it

FORE D=1 TO 2808

16514, 08
Usk 18513
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GRAPHICS

SMOQOT

The £X-81 fitted with the 16K RAM pack
produces a screen which 15 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 lefi-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 16397) + 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 1o 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 36
bytes, and the subrourine and its data lines are
housed in a 10-Rem statement.

Figure 1 shows how the subroutine in Z-80
mnemonics s 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 itsell finishes at 40B% —
everything from 40BA onwards is data.

The program begins with five control bytes
—4082 hexadecimal equals 16,514 in decimal.
If location 16314 contains a number other
than zero, the program will draw a picture
from the data. If 16514 contains zero, the
program erases the drawing using the same
dara.

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 16317 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




ANMATION FOR GAME

drawings appear and disappear from the
screen instantly.

To generate, say, a Space Invader, Poke the
data locarion, 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 16514,265 § 2550 | L0 oo™

110 POKE 16515,03 { Start drawing at the

120 POKE 16516.0 third position on the

top line
130 POKE 16517,186 Dg;adzg?:;zf_t S
140 POKE 16518,64 40 hexadecimal

150 RAND USR 16513 {mgjerf;;”aﬂ;dma,

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 subroutineg

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 1s 16,570

decimal. The data determines how the

1 REM HEX DUMF OF THE QUICK
DRAM PROGRAM. THE DATA STARTS
AT 4@8EA.

4022°FF OE @0 BA 48 ED 5B 83
4@3R 4@ 2H BC 48 (2 ES ED SB
4892:85 468 1A 13 C1 &7 3A 82
469648 FE 66 28 82 18 84 3E
48M2:68 18 81 1A 82 7C 2E &1
4E8AR 55 £8 13 &7 ES 1A 25 &8
48B2°6F 89 ES C1 El 13 18 DE
46BA:16 83 |F 82 61 &8 61 38
4BC2:@1 88 B1 22 1D 28 61 OR
49CH-81 98 61 8A 61 S8 1D 54
48D2:81 29 81 S0 A1 S8 61 50
48DR-1E B5 B2 85 1E @7 81 &1
46E2-82 B2 @1 B4

Figure 2. Hex dump and data, to be entered
usfng 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
dara. 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 15 the
point referred to in the control location in the

laa REM «

A.8; JEL4
184 REM :L3LD A.

185 REM >

18] REM LD DE. {165153;LD HL.<163262;:RDD HL.DE;FUSH HL.
182 REM LD DE,(16517»;LD A.<DE»;INC DE:FPOF BC

183 REM LD H.A: :LILD A, C16514):CF 8:JR Z.L2:JR L3; :LZLD
(DE>; :L4LD (BCO.ALD A.HILD L.1:5UB L

183 REM RET Z;IHC DE:LD H.A;PUSH HL:LD A.CDEY:LD H.@:LD
L.H;ADD HL.BC;PUSH HL;FOF BCi;FOF HL; IHMC DE;JR L1

Figure 1. The machine-code subroutine, listed as assembly-language mnaemonics.

main subroutine at 16515 and 16516. The
second byte of dara is the hexadecimal code for
that character — the codes are listed on pages
181-187 of the Sinclair ZX-8]1 manual.

The third byte of data 1s 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 —
2] 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
dara 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
lustrations before progressing to anything
oo complicated.

The machine-code subroutine and the data
are 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 XXX XK
with the number of Xs, or any other character
you like, equal 1o 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 ©*5" 1o stop the loading and then
List to see whar has happened to the program.
If all has gone well, the Rem statement will
now look very peculiar indeed. Now that the

code 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 rtop-left corner of the screen, cruises
horizontally to the right for a while, descends
at an angle, and finally lands veriically 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

S@e LET M=16514
S@5 REM TO LOAD M/C "DRAW"
FROGRAM TATA OMLY, SUBSTITUTE
‘568 LET M=16570 :

5168 SCROLL

So6 PRINT M,

S24 INPUT H$

525 PRINT H$

536 IF H$="S" THEN STOP

SS@ FOKE M, ©1E#(CODE H$C1)-
28)+¢CODE H$(22-28))

S&0 LET M=M+1

S78 GOTO S1@

Figure 3. Hex loader program.

replacing it with another, and so on. There is
still a slight flicker of the image, caused by the
delay berween erasing one picture and
drawing the next.

This delay occurs while Basic is changing
the control wvalues, 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

feontinued on page 55)
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THREE PET TITLES

THE PET REVE&LED

LIBRARY OF PET
SUBROUTINES

A book which will save the software
designer considerable time by providing

A reference book which det
vou need to know about
PET. Coentaining inform

55 proven subroutines to integrate with
his own programmes

Each subrautine is preceded by a page
of general information describing its
purpose and implementation and

writing more elaborate pr
in turn create more inter

i—-upphr-*b same much ne -:‘-3

. Should be con

and correct doct

possible problems that may arise. Basic, Compule

rnachine language and a combination of : .'PET Reveal
THE PET"

both, are used throughout this awful lat of

publication. as good value |
We like this book very much and REVEALED
thoroughly recommend it. o b
. well prepared. fun to use,
and will help in better
program develapment.” i
Compute |
= PET
L GRAPHICS

with an introduction to
1@ pragramming tech-
nigues used 1o generate
graphic displays.

Two, providing the
programmer with a
complete package of
machine code routines

I," g :Hnu\.lh'anger‘f
raw . normally unavailab
=il functions. The book 15
g many com |m. |
All 3 publications are
widely used by
Commodore Business
Machines.
I Please send me: |
I ........ _copy/fies of Library of PET Subroutines B T s B S e 0 T T s |
@ £10.00 each i
3 . Address ... |
| ,,,,,,,,,,,,,,,, copy/ies of The PET Revealed
| @ E10.00 each e |
..... copy/fies of PET Graphics @ £12.00 each R e
I | enclose a cheque for & ... .. ... .. payable to Posteade |
I Computabits Ltd .F.O. Box 13, Yeovil. Somerset |
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{continued from page 53/
subroutine should not be used to print spaces
as well as characters. Provided you then move
the drawing only one step ar 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 starement will need to be 140 bytes long.
Use the same Basic demonstration program
but make the following changes:

30 POKE 18515,1

20 POKE 16514,255

105 |F T<17 THEN 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 wou would achieve by erasing and
redrawing the whole object. Muliiple data
blocks can also be used to create the various
stages of an explosion, for example.

You must be methodical in producing the
dara for the drawing, bur 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 EEN HE

DUMF OF EEVISED

IATH FOR SELF-ERASING MOVIMHG
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Figure 5. Revised data for improving the smoothness of animation.
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ZX381

HINTS & TIPS far the ZXB1
“Good value and quite fascinating . .

£4.25

_ a vary inexpansive wiry ol acquining months of

HEWSON CONSULTANTS

programming exparianca’

) pages explaining how to squeeze a computing quart out of a Sinclair pind go8
Saving Space — vital reading for all ZX81 users.

Understanding the Display File — using the display file as memeory, clearing a part of
the display, wsing tockens in FRINT statements. Covnarting ZXB0 programs —
explaining simply but comprehensively how to convert the hundreds of pubilished ZX80
prageams. Chaining programs — revealing techniques for passing data betwaan

16K SOFTWARE = By o
: SPACE INTRUDERS  £4.95 " o
Fouir Compister. Mo 198 Mot to be missed, All action display, 40 o " a

alien ships in each squadron, Automatic 3 ,f

option — the maching plays itsell. . L

Squadron after squadron of aliens attack t "

wout position. Three lasar guns. Full . ‘I \ -

5 display, Writtan in maching code Y b~ . Y

for super fast fun, ‘h“ ﬂ ‘
]

programs, calling subroutines from cassette and establishing data files, Machine Code
Programs — all you want to knew about 280 machine language. Explaining how te
writs, load, edit and save machine code and how to debuy your reutines, Routings and
programs ara scattered liberally threughout the text and the final chapter consists of 12
ugaful, interesting and entartaining programs such as LINE RENUMBER, BOUNCER,
SHOOT, STATISTICS, eic

16K RAM £37.50

A top quatity add-on 16K memery, simply plugs inte the hack of your Sinclair
computer, Meatly encased in 3 black plastic shell to match your Sinclair ZX81. Can be
used in a black plastic shell 1o match your Sinclar 2887, Can be used in conjunction
with the Sinclair printer. AMAZING VALLE

48K RAM £148.35

Are you finding that 16K of RAM is not encugh? Do you wish 1o write Or use programs
with large arrays? Yes? Then this is what you have been looking for — 48K RAM for
your Sinclaic made by MEMOTECH Lid. up to 18K of Basic program area, the rast is
used for the display file and variables lincluding those large ARRAYS), Built-in power
supply.

Z80 OF CODES £1.45

A must for the beginmer and the experienced programmer alike, This handy ready
reckener stz gl the B00 plus 280 machine code instructions in decimal and hexadecimal
with their mnemarecs. Each Op Code s succinatly explained and cross-referencad,
Suppliad in & protectiva transparent wallet for easy reference and durability,

MINI INTRUDERS for the TK machine £3.95

Anincredibly Tast moving game, dodge left and right to avoid falling missiles. Fire Salvo
after Salvo ot the aitackirg alwn Squadion, mare alens (oin the squadron ail the time.
Count how many lazer bases you lose before you have cut them deen,

PROGRAMMERS TOOLKIT £6.50

Arg you wniting your own programs for your ZX817 Then use our TOOLKIT 10 do the
donkey work, Copy inte RAM before you start work and then you will have it at your
fingartips. Comprehensive LINE RENUMBER including GOSUBS and GOTOS, LOAD,
EDIT and RUN machine code programs; INSPECT the ZX81 system routings; COPY
them inte RAM and PATCH and/or EXTENMD ther FIND & given piece of BASIC code
and raplace all octurrences of i1 move blocks of Basic lines with EDIT

LANGUAGE DICTIONARY £3.75

Nowy you can construct your own Englishy French, English/ Anything dictionary with our
LANGUAGE DICTIONARY. UPDATE the entries, SEARCH for a word, CREATE & new
dicticnary and save sl on 1ape,

1K SOFTWARE

PLANET LANDER £3.75

Four programs;

{11 Plant lander; steer your craft 1o 2 soft landing or deg in the attempt,

Space docking: dock yvour creft with the spece station, be careful not to crash, your
inertia gould carry you past, you must jedge your fuel comectly.

131 Stopwaich watch, measures elapsed fime

4] Clock: watch tirme pass on your Sinclair.

STATISTICS
Thiee programs:
Q1111 Sratistics; ponts the current mean and standard deviation afler each value is
antered. 11 Hagless:un; prints the current mean and standard devation ol he y values,
the x wElues and the intercept and slope of the regression hine, {11 Trend: ponts ihe
current mean and standard deviation of the ¢ valugs; 1he x values and the intercept and
slope of the trend line.

13 Chi aguare test calculatas tha value of the chi square statistic for compiring
ohserved and expacted values,

13l Graph plot; pos a geaph Of data entered Trom the keyboard.

£3.75

Cheque with order or quote access number to:
HEWSON CONSULTAMNTS, Dept. YC, 7 Grahame Close, Blewbury, Oxon 0X11 9EQ. Tel: (0235) 850075
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PROJECT

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 o 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 Hellschreiber 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 ecach part in its correct order for
simultaneous presentation to the view at the
other end.

Figure 1 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
corner and moving in an orderly sequence
until each element has been covered.

Image enhancement

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
create a local warmth in the malignant tissue,
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A ECTRONIC SCANNNG

ao‘ mage 31 Figure 1.
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¢ Light level along
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Thermographic scanning cameras have been | | Fi9Ure 2 |0 age

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 W _|
and for the analysis of heat flows in industry.

If the information picked up by the sensory
device is turned into numbers using an G _|
analogue-to-digital converter, it becomes
possible to process the information in a
computer to improve the contrast of a picture, B _

to remove interference or noise in the image,
and to search for objects of a particular size or
luminance. w

Figure 2 is a simple illustration of how
something like a Schmitr trigger in soffware
can be used to increase the apparent resolution G 4
of a picture by digital processing. The fuzzy
image at the top has a gradual transition from
white, through darkening shades of grey to B |
black. The intensity of the light reflected from

that image is shown as the dotted line in the

— Fd
I

diagram. I

If that informarion is caprured by a
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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
Processed whirte signal until the intensity of the incoming

signal 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.
_______ “Slgnal ffom %f you have isef a portable television or if
camera 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 of view
of a scanning camera is comparatively easy
using a computer. If the computer compares
each sample from the analogue-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-grev 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 compurer
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.

Scanning the object

In other words, if the width of the object
along the scanning line is insuflicient 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 wvary according to a
pattern stored in the computer.

If you want to scan a picture, you will need,
first of all, a lens to focus the image at which
you are 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 vou keep the phorocell
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 phorocell 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 compaonent.

The radio-control servos described in the
August/Seprember 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
to 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.

fcontinued on next pagel
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feantired 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 312
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 elemnents are light and dark. One cycle
consists of the time between two identical
points on a wave-form which consists in this
case of rwo 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 either a white level
or a black level, then the frequency of the
signal being processed by the system is lower.

If 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. If 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 details

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 theend 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:
16= 0.5 seconds lateral scan
15= (.05 seconds  wvertical movement of mirror
1= 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 1o
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°.
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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 1o 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 relephoto 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

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+1, TXEnd, and TXEnd+1.
Clln, the clock-imitialisation routines, and
CIS, clear the VDU screen, Suvia i1s 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 curser in a known position on the
VDU bottom line and the following lines,
813 1o 820, display the main title.

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
funcrions. If no match is found, the
instructions at line 854 check to see whether
this is the first time 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

shall describe at the start of Cogent may not be | goes through ERR1. [ |
The main comrmand loop for Cogent.
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PUT YOUR

YOUR
e e S MACHINE

Fg PET MTCRPRCE

e MOR IINTERFACESK

CONTROL MACHINES, ROBOTS,
FACTORY OR HOME

Have you ever wanted your MICRO to control a maching for you, or
manage your house? If so, the MDR "MICROCOMPUTER CONTROL
INTERFACE' will give you isolated channels of GUTPUT (8A @ 250
volisl and switch sensing INPUTS.

Available now for connection to PET LUSER, PORT, RE232 and
|EEE48R, allowing expansion up to maore than 200 channels.
Supplied complete with connecting cables, full data and guarantes
from £12.54 per channel. Complete preprogrammed systems or
individual components avallable, Wnite or phone for details.

M D R (INTERFACES) LTD.

Little Bridge House, Dane Hill,
Nr. Haywards Heath, Sussex RH17 7JD.

Telephone: 0825-790294,

A GREAT ;
Addictive Games

for ZX81, ZX80, TRSBO0, VIDEO GENIE
#«JUST LOOK AT THESE FEATURES?

*4 Divisions % Promotion & Relegation

*F.A. Cup % Full League Tables¥

#* Transfer Market (Buy and Sell Playershi

*Pick your Team for each Match {but watch out for Injuries! )k
*As many Seasons as you like¥

*7 levels of Play (from Beginner to Genius!hk
*Managerial Rating (tells you how good you REALLY arel)

*Save Game Facility (continue again another time)#
—All this and much much mare packed tightly into 16K RAM —

“IF YOU LIKE FOOTBALL

YOU'LL LOVE THIS GAME™

HARDWARE REQUIRED:—
TO ORDER SEND CHEQUE/PO

N

SHARP MZ-3013)

i e e
il s Y it | s T T T S e | i i e i 8

Ir’—ll, p— SR =me - ‘\ |II

Take o look at the MZ BOB, it is an incredibly good machineg  Probably the best graphics of
ory micrecamputeng  Very fost cperation - 4 Megaheriz Z80g  Double sided, double density
disk drives [optional] — 560K of storeg  Wser Inendly — pleasont ond eosy 1o wieg  Superb build
quality — if anything it is over engineeredg 3 ovailable disk eperating systems Shorp DOS,
FOOS & CPAMg  Plenty of languages — BASIC, Double Precivon BASIC, BASIC Compiler,
FASCAL Interpreterg  Single unit — screen, keyboord, fast cossetia interface (180D bits/sec).
Eoe the M2 B0B at your neorest Microcomputers at Laskys

MZ BOB Computer 4K Mel 109500 Vol 16435 Total 135925

/Shops Nationwide

Manchester

12714 5 Mor's Gole, Marker Street,
Monchester, M1 1PX Tal D81.832 6087
Manager Lesly Jogohs Comer of Dannigate

Glasgow

22/%34 Wesl Mile Street, Glasgow, GF 2PF

Tel 041-224 1349 Monoger: Dovd Livngstane
Between Buchoaren Sireel and Central Stahon

Sheffield

58 Leopold Sireet, Sheffield 50 2GT
Tel 0742 750971 tdonager: Jusin Rewles
Top al the Moo, sppasile Town Hall

Liverpool

33 Dale Street, Liverpesd, 12 2HF

Tel 051.236 7828 Manager Mark Buller
Berweeen Ihe Town Hall ond Mognirales Courts

London

4% Tarerham Ceurl Read, London, W1 280
Tel O1.435 0845 Monoger Yo Demaosthenn

- -
Birmingham
19/21 Corporation sivest, Brmingham, BE 4LP
Tal 21632 4303 Monager Peter Stollod
300 yards fram Bulling Cenire

istol
Bristo
16/20 Pere Sireet. Bagtol B51 340 Tel OFF2 20477
Ggtween Heliday Innand € & A

Chester

Tol 0244 317667
sanager Jereey Asheralt Mest to he Town Hall

Edinburgh

4 51 Jomes Cervre, Edichurgh, EHY 358
Tel 031,456 6217 Manoger Colin Droper
East end of Prices Stree, St James Centre:

Preston

1/4 Guildhall Arcodi, Presian, PR1 THR
Tel 0772 59264
Moroger Jim Comisky. Directly under Guld Hall

' Laskys, the retail division of the Ladbroke Group of Companies

MICROCOMPUTERS

zx81/ TRSB0/ FOR £9.95 MADE PAYABLE TO
Z%80 Video Genie ADDICTIVE GAMES at
267 B, Conniburrow Boulevard,
8K ROM LEVEL II mL'}:DTI:IéEYNES'
16K RAM 16K RAM {Please allow 2B days for Delivery)
* ¥

\LASKYS
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to use, moderately
priced 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 guestion 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. |f 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 |, 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 instanze, any control characters can be outputted so
that full advantage can be taken of the features of the particular printer 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 to *‘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 |etler.

AJEDIT needs 48K and one disk minimum and is suitable for the TRS-80 Madels | and Il and the Video
Genie Models | and |1.

AJEDIT............... £E49.95
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] 220391/ 223636 TELEX 86736 SOTEX G

TRS-80 & VIDEQ 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

B Over a period of about seven
months, my Acorn Atom has
developed a fault which
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 selution to the
poor guality of the keyboard.
Could you direct me and others
in possibly the same situation to
any company which stocks a
suitable replacement keyvboard?
I am quite prepared to make
alterations to the printed-circuit
board and re-case my machine.
Andrew Tavlor,
Headingley, Leeds.
You 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.
We understand from Acorn thar the
Atoms being despatched at present
have & much better quality keyboard,
based on the one for the BBC Micro-
computer. That, however, does not
help you, We cannot recommend 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
kevboards in stock, We suggest that
before you go for this radical
solution, you replace the keys
supplied by Acorn, and sec if a
change In your tvping touch does
not diminish or completely remove
the doublestrike problem.

PET LANGUAGE

MBI am looking for a computer
and it must cost, at most, £200. It
must alse have more than 1K
memory, and have the same
Basic as we are learming at
school — we use it on the
Commodore Pet. It must also be
able to load programs from
cassette. If there is such a
computer, I would be very
grateful if you could tell me what
it is and how much it costs.

N Fowes,

Sevansea.
THE SIMPLE answer to your needs is
the Commeodore 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 £35 to £40
for the special cassetre recorder

which it demands. However, it may
well be worth paying the extra to
buy a computer which meets your
ather needs, Otherwise, you may like
to look at the ZX-81, which excepn
for certain programming demands —
such as the need for the word Let —
will work reasonably well on the
Basic you are learming. It costs
£69.95, The Acorn Awom, £120 1o
£150, is a splendid computer for the
price, but suffers from using a very
non-standard version of Basic.

QUIETER SHARP

BIs it possible to control the
sound volume of the Sharp MZ-
B0K by means of software? If so,
can you please help and if not,
can you show me any other
method before the computer is
smashed by the neighbours?
Hazsond Awire,
CGreneva, Switzerland.
WE WERE also appalled by the
volume level of the MZ-80K, and ar
first attempted to solve the problem
by placing a8 book against the
speaker. There is, however, a
volume control in the MZ-80K,
although you need to unscrew four
bolts at the base o Lift off the cover,
You will have no trouble locating
this control once you remove the lid.

BOOKS ON BASIC

BI have seen a number of
advertisements in VYour
Computer for books which
purport to teach a beginner to
program. [ do not have a
computer as yet but would like
to learn 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 Garrssorth,

Coleyn Bay, Cland.

TES, YoU can learn 1o program
without a computer, but to do so is
as unsatislying as “learning™ to play
a musical instrument by just reading
a correspondence course on how 1o
play the piano, However, you can
certainly gain a head start in
programming, s¢ when you finally
decide to buy & machine, you will
find it easier to make progress. It is
difficult to recommend specific
books — there are so many good
books on Basic programming. A few
which you may find useful are: Basic
Srom the ground wp by David E
Simon, Hayden; Making Basic work
for you by Claude ] De Rossi,
Reston; Begimning Bagic by Paul M
Chirlian, Dilithium Press. One book
which we found particularly useful

was (ame plaving with Basic hy
Daonald 13 Spencer which, although
it does not artempt to teach Basic
from first principles, is capable of
doing so il vou work methodically.
Once you have the basics under your
belt vou may wish to look at The
Basic coeokbook, by Ken Tracton,
published by Radio Shack and
available from most Tandy dealers.

ZX-81 PROBLEMS

B Can you help with two
problems on my £X-817 Having
experienced great delays and
frustrations over replacing a
faulty RAM, I am reluctant to
attempt to approach Sinclair
again. I have the wvanishing
memory/vanishing program
phenomenon, In my case, this is
a result of editing in the
presence of a multi-dimensional
array. The defect of the Gosub
stack is not confined to bad
programming. With a databank
rvpe of program, where a new
version has to be saved from
time to time, surely the Gosub
stack accumulates every time,
and will eventually wreck the
program. I am having to keep
away from Gosubs at present
because of this. Am [ right?
K H Sargent,
Byfieet, Surrey.
Yior sounD 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 1o size of arrays. The most likely
explanation for the memory dropout
15 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 the contacts, Clean
the comtacts very gently with fine
emery paper, then cither put the
EAM pack on and leave it there for
ever, making sure it does not maove
when you press a kev, or — from
time to time — spray the contacts ar
the back with the kind of moisture-
removing spray sold for hard-to-start
cars. The Z£X-81 appears to do irs
own house-cleaning on the address
which is left on the stack., Unlike
many other computers, you can
jump out of loops for ever without
the loop count clogging the works.
Why would vou have a subroutine
which is not followed by a Return? If
vou need a subroutine of this form,
use a (oto instead, with a variable
assigned just before the Goto which
iz, in effect, the return address. In
this way, the Goto can end with
another Goto taking you back 1o the
line after your original Goto.

TEACHER'S ADVICE

B 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
Sinclair 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 [

consider buying another make of
computer. Unfortunately, other
machines are well beyond my
resources. | would be most
grateful if you could advise me
as o whether the ZX-81 has this
keyboard weakness.
Huzwe Howell,
Pore Talhor, Wese Glamorgan.
YOUR TEACHER, we respectfully
suggest, does not know whar he is
talking about. Any kevboard
weakness has never been mentioned
in mail to the Natonal ZX-80 and
ZX-81 Users' Club, and we assure
vou that if this were a weakness, we
would have known about it by now,
You should buy whichever com-
puter vou want, and can afford,
hecause any computer is better than
none at all, and any computer will
help you to become computer
literate,

CHOICE IS YOURS

Bl am considering buying a
BBC Microcomputer which I
understand, uses a standard
form of Basic. Should [ start
with a BBC machine, or perhaps
buy something cheaper first,
and then progress to the BBC
computer in due course?
Martin Weliwing,
Hampshire,
APART FROM the fact that demand
appears o be oursiripping supply,
which could mean a considerable
wait before you receive vour
machine, there is no redson —
assuming vou 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 10 standard Microsoft,
which you will find easy 10 transfer
to other machines of your choice.
There are also a number of features
it has inherited from the Atom — the
Atom and the BEC 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 context
defines which is which — and
abbreviations such as L. for List and
GOS for Gosub.

DOUBLE-SIZE RAM

Bl own a ZX-81 with a 16K
RAM. The pack is unreliable
and too often causes the
program to crash for no reason.
So I am looking for some
alternatives. One of the
advertisements in  Your
Computer claimed an expansion
module from 16K up to 128K.
However, to my knowledge, for
the Z-80 CPU, the maximum
addressable capacity should
only he 64K. How can it be 128K?
O C Fung,
Reath, Cardiff.
THESE DEVICES use a paged
approach, where the memory avail-
able is switched by commands from
the coemputer through the outpur
port. [t is swirched on o different
sections of external memory.
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COMPLETE SINCLAIR 2X 81

BASIC COURSE

Atlast, a comprehensive text for your Sinclair ZX 81!
The complete BASIC Course is a manual which will
immediately become an indispensible work of
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. All is revealed in our easy step-by-step
guide with programs and “test 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 technigues and
memory saving devices specifically for the Sinclair
ZX 81.

HOW TO WRITE PROGRAMS:

Even if the idea of writing pragrams is completely
mystifying to you, the Complete BASIC Course will
show you just how easy itis. In no time 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 this
Course, making programs easier to write and less
prone g error!

NUMEROUS EXAMPLES:
Every concept, every function is fully described by

simple programs that you can enter on your Sinclair
ZX B1inminutes.

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

s Displays of ‘Artificial Intelligence

EVERY FUNCTION COVERED:

No matter what your application. what your-
confusion about any function. you will find it coveres
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 all topics.

A PERMANENT WORK OF REFERENCE:

The Complete BASIC Course i1s 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 atiractive 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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30 FROGRAMS
FOR THE
SIMOLAR

FESTEE R TN

OTHER TITLES AVAILABLE:

Melbourne House is the world's leading publisher of
books and software far the Sinclair ZX 81.

The following titles are also available if you wish to
expand your horizans

BASIC Course Programs on Cassette -

All major programs in the BASIC Course are
available pre-recorded in this set of cassettes. This
15 a valuable adjunct to the Course, saving you time
and effort.

Mot Only 30 Programs for the Sinclair ZX 81: 1K -

Mat only over 30 programs, from arcade games to
the final challenging Draughts playing program,
which all fit into the unexpanded 1K Sinclair ZX 81
out also notes on how these pragrams were written
and special tps! Great value!

Machine Language Programming Made Simple
for the Sinclair -

A complete beginner's guide to the computer's own
language — Z80 machine language. Machine
language programs enable you 10 save an memaory
and typically give you programs than run 10-30
times faster than BASIC programs.

Understanding Your ZX 81 ROM -

A brilliant guide for more experienced programmers
by Dr. lan Logan, this book illustrates the Sinclair's
own aperating systern and how you can use it.
Includes special section on how to use machine
code routines in your BASIC p+rograms.

A NN EEEEEE e s As R EEEEA R R GRS

E Order Form:

* Orders to Melbourne House Publishers
131 Trafalgar Road, Greenwich London SE10

{Correspondence to
Glebe Cottage. Station Road, Cheddington, Leighton
Buzzard, BEDS LUT TNA)

The Complete

Sinclair ZX 81 BASIC Course @ £17.50
. Basic Course
= Programs on Cassette @E 2.50
+ Mot Only 30 Programs/Sinclair
T ZX81:K @ 6.95
-
+ Machine Language
* Pragramming Made Simple @ L 8.95

Understanding Your ZX 81 ROM @& £ 8.95

W

Postage and Packing | £ 0.80

Remittance enclosed £
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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 FRANKLIN once said that
the only certain things in life were
death and taxes. Correspondent
Wilfred Ashworth has decided that it
is about rime his TI1-59 removed the
grind from at least one of the 1wo.

A programmable calculator is ideal
for solving tricky repetitive math-
ematical equations, he writes, bul it 15
not always casy 1o find really useful
everyday jobs for it to do. This
mcome-tax  program, however, 1s
especially interesting because it not
only enables a continuing check o
be made on the amount of tax cur-
rently owed, but is alsu an excellent
exercise in rhe use of decision
functions and in accommodating a
complex calculation within the range
of a hand-held machine.

Afier appropriate deductions have
heen made, the amount of tax 1o be
paid 15, of course, dependent on the
level to which the rotal income rises
in a series of nen-equal bands of
income, and on the nature of the
spurce of income, Any tax office can
supply 2 leafler which outlines the
personal allowances, bands of

income chargeable ar 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 10 cal-
culare 1ax as the income rises above
each band limit. In practice, a
guicker and shorter program can be
created by starting at the top and
testing whether the upper figure of
each band in wrn can be subtracted
from the taxable income and leave a
positive resulr.

When it does, the tax on what
remains is calculated av the appro-
priate level and the amount of tax
which has accrued Irom all lower
bands 15 added to the result. The cal-
culation then proceeds bv a GTO
step o 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 rax due.

The 318 steps In the program are
too auwmerous o fit into the TI-5380C
without re-partitioning to 39909,
but they can be easily accommodated
on the TI-59. Fortunately, the re-
partitioning leaves the T1-38 with 10
memories — exactly the number
required. The stores are allocated as:
00 Gross income
01 Taxable income
02 Investment incame
03 Tempaorary stare used throughout

the calculations
04 Highest tax rate applied
05 Tax owed
06 Investrment incame surcharge
07 Tax fram last transaction
08 Tax credits on Building Society

loans, dividends, atc.
09 Total current tax

User-defined labels are allocated o
the wvarious kinds of income as

follows:

A Salary, pension or other eamed
income

B Dividends or Building Society
interest

Z  MNational Savings Bank interest

O Bank interast

E To clear all stares and reset the

caloulator for new data.

For example:

Wi a sum is keyed into the display and
key A is pressed, it is added 1o stores
00 and 01,

BT a sum is keyed into the display and
key B is pressed, then the sum is
grocsed-up by the factor 107, The
gross sum is added 1o stores 00, 07
and 02 and the increment by which
the interest s increased is added w0
store 08 35 a 1ax credit

W f 3 sum is keved into the display and
key C is pressed, it is added only into
store 00; but if it is greater than £70 —
the 1ax-free sum — the amount in
excess 5 added to the Stores 01
and 02
Before any tax  caleulation s

carried out, personal and other
allowances must be summed and the
result is made negative and added ro
store D1, Thus until allowances have
been wiped from stare 01, no taxable
income — a4 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-
sirpkes “GTOY, “2nd” and <A,

FINGERTIPS

bur this convention makes the pur-
pose of each step much clearer than
a plain listing of the keystrokes,
Various keys are used as labels in the
testing routines, €.8.,

w2 Tx, Ind ¥4
and the choice of these is arbitrary.

You will recognise that the large
numbers appearing at intervals
represent the levels of rax bands or
1ax accrued up to that stage. You
will also see that the rax owing in
store 05 consists of total tax less the
1ax credits allowed which appear in
store 08,

The program can be used not only
at a year's end 1o carry out a
complete rax calculation but also
throughout the period 1o fnd ax
due ar any time. The TI-58C retains
the program dand data; with the
TI-39 these can be transferred o
magnetic cards.

Should, for example, a dividend be
receivedd 11 can be keyed im, B
pressed, followed by RST, RS 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
inclusion of the single extra divi-
dend.

It is thus possible for anyone using
the program to set aside cash in a
separate, and interest-bearing,
account as each dividend or payment
of imterest is received, and not be
caught out by a surprise demand for
money that has already been spent.

I had lile idea what a can of
worms [ 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 cach
solution,  Hence the surplus  aof
sardenic comments: “'In fact, over the

years, I must have spent more time
loaking for the ‘final solution” than |
care to remember’ or: *1 have lived
with 11 since the early fifties and have
foisted it on the 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 staved:
Consider two ladders of length 20
and 30fi. facing in opposite direct-
ions between two parallel walls, The
base of each Jadder lies ar the base of
gither wall while the top of each
rests on the opposite wall o its base.
If the intersection of the ladders is
10fi. off the ground, then how far
apart are the walls?

Many thanks to John Snell of
Hertfordshire who spent most of has
reply discussing the second root of
the ladder equation. This corres-
ponds 1o the larger ladder Iving
under the ground, so we can discard
that root as shightly unphysical. He,
like almost evervone else, used the
Newton-Raphson method of root
finding. This is one of the fastest
analvtic methods of rooting so [ am
going to risk national anarchy and
disorder by announcing my eventual
winner.

John Greenwood of London has a
blarant advantage with his HP-34C's
Solve key which will find the root of
most  conveniently stated {X)=0
problems. Still, his solution was the
first receved and rthe shortest. He
attacks the problem in the following
way.

For a given estimate of d he caleul-
ates

fldl=a+b-d
where a and b equal tan sin—'d/3)
and tan sin—'{d/2) respectively. The
carrect d has been found if fd)=0
fcontinued on page 65)

fncome-tax program. = o 1
RCL 1 E%% éﬁﬁ -RCL 5 M 2
-16. 75 e Z —RCL 3
;l it = =Tr 7 :FLL_ =
=TO 3 STO =2 UM 5 S S
IHYZHDH=>T IMWEHDE=2T R/ =
1.4 EE ZHOLELIM®  oypUELC
RCL 2 RCL 3 RCL 2 5TO 3
H.5 H.4 —5. a8 SLIM @
=T 4 STO 4 = P
+5, TS0 +3, 375 LA G
= 8 = HEsT
STO 39 5TO 9 STO & BOL 3
GTO A GTO A” s 5 ZHDK=>T
SHIOLEL1 ZHDLELEE ECL 2 SIS+
e CF -RCL = RS
RCL 1 RCL 1 = ZMOLELZHDE+
-13, 250 K d -RCL 5 RCL 3
* 5TO 4 = -7@
ZTO 3 :T‘ ) gTD 7 =
S N ) =1 5 LM = SUH 1
: A RS SUM 2
CL ROL 3 ZMDLEL2HDA®  ZMOLELA RS
Fo s H.d5 CF SUM A ZMOLELD
5TO 4 STO 4 5. 566 SUM |1 S @
+3, 508 4,175 H=T RS SUM 1
= = RCOL 2 ZHIOLELE s 2
=TO 2 STO = ZHO=:T STO 32 RS
GTO A° GTO A7 IH* R18/7 ZHIDLELE
ZHDLELX ZHILELY™ RCL 2 = 2MDCH
CF CF =RCL & Sum 8 F5
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BIROMASHG electronics

48 JUNCTION ROAD, ARCHWAY LONDON N19 5RD 100 yds FROM ARCHWAY STATION & 9 BUS ROUTES
TELEPHONE: 01-263 9493/01-263 9495 TELEX: 22568.

e
YOUR SOUNDEST CONNECTION IN THE WORLD OF COMPUTERS
o)
(#)

2
vIC 20 UK101 Vg,
* 24 Colours, 8 _for Characters, 8 for Border, UK 101 Kit inc 8K memory £125 C‘e.
16 for screen mixed as you wish. Heady Built inc 8K memory £175
*3 tone Gener@tor for sound. Complete in case £199
:Uses Pet Basic “Plugs into T.V. 4K Expansion 8x2114 £10
'm%mow expandable to 32K Parallel Printer Interface £24.50
complete with Caas £19.95
gaﬁ;ﬁgﬁmaﬁr and Chromasonics Sound Kit ~ £24.50
¥ E1ee 0o Colour Kit £69.95
e NEW NEW  NEW
HERS B0 32K Dynamic Memory Board
ONLY £38.00 only 95
Available soon P.1.0. and Eprom Programmer Kit
VIC Dot Matrix Printer
80 Column, 30 CPS, oY £24.50
Tractor Feed
ONLY £199.95
APPLE Il PLUS PET
AUTOSTART “"EUROPLUS” 4016 16K RAM 445.00
48K Apple Computer 649.00 4032 32K RAM 569.00
Disc Drive with Controller 3032%& Eim gg
349.00 | == 8096 .
Disc Drive without Controller / | 4040Disk Drive ~ 585.00
| | 8050Disk Drive 755.00
Colour Card 223% X _J | 4022 Printer 80 Col 357.00
L ' ST \_ 8024 Printer 132 Col 975.00

~ Silentype Printer 199.00
" Graphics Tablet 425.00/ gon, % _ :
!V Modulator 14.00/ \ 8027 Daisy Wheel 735.00
A range of Apple / F%’m?“'{ %H,f’: \ A range of Pet
Accessories and f—_ﬂl Accessories and
Software are I Software are available
available

= 8026 Printer/Typewriter
: 835.00

VIDEO GENIE

PRINTERS £299 eG3003
; INTERFACES AND CABLES : Utilises Z80. 12K level Il Basic, In-
3 FOR APPLE ff, PET, TRS80, tegral Casserte Deck, UHF O/P, 16K
‘ “kQ. RS5232 UK7101, SHARF RAM. all TRS80 faatures. Simply
e SUPERBOARD — ALL Blige ivo moritor or UHF TV. With
: ’é;grgl\?ﬁ}(ﬂﬂ FT/1 £399 PARALLEL PRINTER INTERFACE INC CABLE £38.00
: CHROMASONICS PROGRAMMABLE SOUND KIT £24.50
EPSON MX80 £3589 Dual single sheet frction and SOUND KIT IFITTING EXTRA) £8.20
Dot-matrix  printer Cwnh Pet :jrag:r1£gesd- 8 wire head, true LOWER CASE KIT (FITTING EXTRA} £29.80
graphics interface. Centronics  UBSCEnders, COLOUR KIT (FITTING EXTRAI £36.00
parallel and serial. Pet and EPSON-MX80 FT/2 £440 EXPANSION BOX INC 16K RAM £199
Apple compatible. True budirec-  An FT/1 with high resolution 16K /32K RAM BOARD £94/ £129
tional, 80 cps graphics. NEW GENIEIINOWAVAILABLE .........c.c..nnn. ... £310
EP380 M X82 £389 SEIKOSHA GP80A £199
As MXB0 plus high Resolution Dot mmnxhﬁx ?,%Clculumns. 30
Graphi * cps  graphics, double width
raphics cps_graoh TANTEL
JUST PHONE FOR FURTHER DETAILS PRESTEL BY TANTEL
COMMUNICATIONS AT YOUR FINGERTIPS
MON'TOHS FOR BUSINESS & HOME. UP 'E'D DATE INFO
180,000 pages of information or Travel, News,
9" (Green Screen £99.00 HITACHI PROFESSIOMNAL Investmeant, Holidays, Hotels Etc., Etc.
12" Green Screen £125.00 a9 £99.95 £159
12" BMC Green Screen £159.00 12 £149.00 TANTEL IS POST OFFICE APPROVED. SEND FOR DETAILS.
DEMONSTRATION AVAILABLE AT OUR SHOWROOM.

[ || otheritems P&P 30. Place your order using your Access or Barclaycard (Min. tel. order £10). Export enquiries
welcome. Official orders welcome,

mm Please add VAT 15% to all prices. Pestage on computers, printers and cassette decks charged at cost, all

— e
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continued from page 63/

for then the ladders intersect at the
required height, which is 1. Note
that he solves the 10 scale problem
and multiplies the final answer — see
figure 1.

01 1 or any estimate of D10
02 ENTER

03 SOLVE

04 1

05 0

06 X

07 RTN
a8 LEL 1
03 3

10 G5B 2

12 G5B 2
13 —

14 +

15 RTN
16 LBL 2
17 =

18 SIN—T

FINGERTIPS

19 TAN
20 R

To run, simply press the R/S key,
The current fid) estimate is calcul-
ared by subroutine 1 and passed on
to the Solve function to iterate to the
next value.

The underlying Solve micro-
program uses five personal memory
registers for holding three sample
arguments of the function, say, a, b,

Figure 1.

- = -
|

I I

|
|
|

- g —

= b

Y

Frgure 2.

i

\
(%]
o
[+1]

and ¢, and the two previously calcul-
ated trial values fla) and fib). Value ¢
is derived from a and b so we must
know their relationship.

Suppose a and b lie close to a root
x=¢ of the equation fx)=0. Then a
secant, or straight line, that cuts the
graph of [at the points

(x=ay=fla)) and {x =b,y=1flhil
must cut the x-axis at the point
[x=cy=0
given by:
c = b — {b-alifibh/ bl —fall

Provided the graph of f is smooth
and a relatively simple root is being
searched, then ¢ is a much better
approximation than either 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
the [astest root finder, it is one of the
most  generally applicable and
manageable for the microprogram of
a calculmor. The version inside the
HP-34C ig slightly more complex in
that it judges whether a root is to be
forthcoming at all and will actually
register those values for which the
gradient of the function disappears.

If vou found the ladder probiem a
trifle easy, here is something slightly
more testing for those dark winrter
nights, Consider the same set-up but
with the base of each ladder Ifi.
away from each wall. How far apart
are the walls if the ladders are 1511
and 16fi. long and their point of
intersection is 6f1. above the ground?
What if the 15ft. ladder is 2f1. from
its wall? ]

lcno-a UK Subscription Dept.

24 Woodhill Park Pembury Tunbridge Wells Kent TN2 4NW

WE ARE PLEASED TO ANNOUNCE that MICRO-80 is now available in the UK in
CASSETTE EDITION.

Each month we publish at least six programs for the TRS-80 or 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.
| enclose £16.00 [ (magazine only) or £43.60 [] {(magazine and cassette edition).
(ent:l-:nseil your cheque/P.O. made payable to MICRO-80 and send to the above
address

Software offer, and cassette edition prices applies to U.K. residents only. Overseas
subscription rates on application.

BLOCK CAPITALS PLEASE
Address

YC 2182
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ZX 80/81 HARDWARE/SOFTWARE

ZX KEYBOARD

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,

i o 4K GRAPHICS ROM

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

RAM 80/81

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

16K 81 SOFTWARE

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

A

¥y P 23 Sussex Road, Gorleston,
Great Yarmouth, Norfolk.
ro n l c s Telephone: Yarmouth (0493) 602453
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each contribution published.

Noughts and crosses

&=
Meopham, Kent.

S0 FaR as 1 know, this is the first
unbearable noughts and crosses in Basic for
the 1K 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 § for 1 and INT FI for
3.

The program displays a very small screen
in lines 24 to 26. On each move the choice is

Tony Poulter,

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

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:

M As a notepad for two human players. Pressing
zero is never used, )

M As a game against the computer, pressing the
player's move and zero alternately.

M Let the computer start by pressing zero and
human moves alternately.

M Fress zero on every move — the computer
plays itself.

M 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 does 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
brealk.

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 I, 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.

LET P=17115

CLS

PRINT "123"

PRINT *S&7"

PRINT "SAE"

LET $=CODE "X

SLOMW

LET C=CODE INKEY$

IF C=CODE "." THEN RUM

IF C<>CODE "@* THEN GOTO CODE "2°
FRST

LET D=HOT 3

LET E=I

FOR O=CODE*1" TO CODE"EB"

IF PEEK(F+0)<>0 THEN GOTO CODE"Y"
LET F=HOT &

LET G=F

LET H=F

FOR N=F TO CODE "+ STEP INT FI
LET I=NOT S

LET J=I

LET k=

45
48
47
48
49
5@
51
52
53
54
55
56
57
s3
53
&

HEXT M
IF J=INT PI#@ OR

LET G=G+J

LET F=F+K

LET H=H+3SGH &
HEKT H

IF E=5+5 AND H=F

HEKXT @

IF PEEK (P+C3><3C
FOKE F+C.5

LET 5=113-5
GO0TO CODE "@"

LET L=PEEK (F+CODE "12356FSABISOZERZVELIEEIE3" (H+M2D
IF L=5 THEM LET J=J+@

IF L=113-% THEN LET K=k+Q

IF L=0 THEM LET I=R

K=INT PI#2 THEW GOTO C

IF MOT I COR J AMD K THEW GOTO CODE “S*
IF J+K>@ THEM LET H=G+J

IF F>@ OFR G>&@ THEW LET H=H+FI
IF F>@ THEM LET E=E+5

[+IMT PI AND D=H THEM LET C=CODE "2"

IF H>D THEM LET C=@
IF H:D THEM LET Ii=H

THEM GOTO CODE “@“

The dictator

FOR M=SGH & TO INT FI
Martin Bishop,

r ? e
Warrington, Cheshire. | Zt=]

YOU 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,

18-128 SETS UP YARIABLES
1998-1108 DISPLAYS CURRENT STATUS
1118-1238 INPUT "ACRES TO EE SOLD"
124@-1368 INPUT “ACRES TO BE BOUGHT"
12378-1568 INPUT "ACRES TO BE SOMH"
1578-1688 INPUT "ERGS TO FEED POPULATION"
2020-2170 CRLCULATES STATUS
2200-228@ REEELLION ROUTIME
240@-2568 REFORT AFTER 18 YERRS
SUEROUTIHES
SpEa-3858 INDICATES TOO LITTLE LAND TO DO AS
S189-9138 ERASES A LIHE IMDICATED

$300-3318 STATUS UPDATE
o4@@-9413 IMDICATES TOO LITTLE CORN TO DO AS
55060-9518 PRINTS A LIHE
Zia1 DICTATOR LISTIHG 16k
18 EAND 2
28 LET P=188
30 LET %=1
48 LET SP=8
42 LET TSF=8
S8 LET NP=18
69 LET C=3a88
76 LET Fm1@08
£8 LET P=Rurcrummsietn
1B LET E=ices
116 LET AP=0
128 LET SC=8
1888 PRINT AT &, 18; "DICTATOR"
1618 GOSUE S5ed
1826 FRINT <POP.

BY Q@
920@-9278 CHECKS SYWTAX OF IMPUTS AND CONVERTS TO A NUMBER

OF CITY IN ¥YERR ".¥:" IS "iP

1828 FRINT
148 PRINT
ig5@ GOSUB
lged PRINT
1876 PRINT "LAND
1888 FRINT "RATS
188a GOSUE 35ad
118@ FRIMT AT 17.
1118 FPRINT AT 2.
1128 IHPUT RS
1130 GOSUE 52ed
IF Z=1 THEN
IF AS<=A THE
GOSUE S66@
LET =12
GOSUE =1es
GoTo 1118
LET A=A-AS
LET C=C+AS#L
PRINT AT 12.
GOSUR 5308
PRINT AT 13,
INPUT A%
GOSUE 5288
IF Z=1 THEH
IF RGML<L=C T
GOSUE 2408
LET Qa=12
GOSUE 91@8
GOTO 1248
LET A=RA+AS
LET C=C-RS#L

HP: = P
EF G
5360
"CORN

ASKED

ASKED

EOFLE CAME TO THE CITY"
ITIZEMS STARVED™

YIELDED ":H:* BAGS FER ACRE"
COSTS ";L;" BAGS PER ACRE"
ATE “;R,;" BAGE OF CORH"

T

B "HOW MAeNY ACRES TO BE S0LIY

GOTO 1170
H GOTO 1298

28:R8

e BOLGHT 2"

GOTO 1388
HEM GOTO 1338

(continued on next page/
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RE FILE

2@10 FOR
5820 HEX
S83E LET Q=12
4@ GOSUE Floe
9950 FETLURM

2100 FOR [=8 TO 3
slie l=‘F'[HT AT QQ [; g

feontinued from previous page)

1=@ TO 163
135a t
1368
1370
1388
1358
JEL ]
1418
1428
1438
1448
1458
1458
1479
148
1450
158
1518
1528

PRIMT AT 13.22.A%
GOSLUE 2386
FRIMT AT 14,8; "HDW MANY ACRES TO BE SOMWHT"
IHFUT A%
GOEUE 2280
[F Z=¢ THEM GOTO 1438
IF AS=A THEHW (GOTO 1468
COSUE 2008
LET Ge=14
GOSUE 2109
GOTO 1578
IF AS<=C THEM GOTO 1420
GOSUE #4808
GOTO 1438
IF AS<=F¥18 THEM GOTO 1330
FRINT AT 19, 6; “Y0U OHLY HAVE ".F
GLESUR 2018
GOTO 1435
LET C=C-AS
PRINT AT i4,28:R5
GOSUS =368
LET AP=A3
FRINT AT 1%.@:" "
IHPUT A
GOSUE 2268
IF Z=1 THEM 0OTC 1638
IF AS<=C THEH GOTO i&6@
GOSUE Z4a86
LET @e=15
GOSUR 2188
GOTD 157@
LET C=C-A35
FRIMT AT 15,28:A3
GOSLE 2208
LET &P=0
IF PH1B=AS THEW CGOTO 2958
LET SP=P-IMTCAS 18>
LET F=F-%F
LET TEP=TSF+SP
IF SESPHCEHDES+1EY /18 THEN G0TO 22608
LET ¥s¥+1
IF ¥=11 THEH GOTO 2480
LET H=1+IHT(S#RND
LET C=C+AP#H
LET R=@
IF Cral0ddd THEH LET R=C-10E8G
LET Re=R+INT{CHAESCFHD-.520
LET C=C-F
LET HP=1HT{RND#3E:
LET P=P+HF
LET L=INT¢RND¥S:+10
CLS
GOTO 10aa

CLs
PRINT

STEF 2
AT @, 1:"

“IAT G I+L. "B AT BO.I+1:"

H138

THEW GOTO 2286

GOTO 2248

5 FOR I=1 T0 LEM AF

IF CODE A$<I:<22 OR CODE A${I3337 THEH
EXT 1

T As=VAL #F

ET

* WORKERS"

5360

FINT AT “i G " BAGS OF LDPN

* ATRES OF LAND

.50 Y HAYVE i TAE 5.
TRAMD T

"R

RETLIRN

9310
2qo |
2419
s0e
a%10

“!" BAGS TO FEED POF.Z" RO OHLY HAVE ¢

AT 19.8; ;G BAGS OF CORH!

FRINT
RETUEH
YARTAELES

5 OF LAHD OHHED
FLAHTED WITH CORN
FORM OF IMPUT

i
tOHNED
ED FER ACRE

25 OF C0RH PER RCRE
CAME T CITY

HUMEER OF FEC
POPULATIOH
LIME TO EE
EAGE C

TOTAL
SCORE
YEAE
[HFLUIT
RRHED @
LET F=l0@
LET Ce3Z@00

T A=]0a

OHE YERR

HUMBER

Wow Nl mom B WU E AN RM

—
i
cBEYaE

= ENTRY . a=4ALID ENTRY)

CHECH

(1sIMLID

LET ¥
LET L=8+IHT (RHI#*7)
LET %= f+]

O T A i s T
v

"W(UR FOPULACE HAS REBELLED DUE

TO vOUR TOTAL LACK OF REGRED

FOR THEIR HOURISHMEMNT=

GOSUR 2559

FRINT "IN ¥OUR SHORT PER[OD OF
II'FIHRCEHENT et !JlJCC “'—E-F ULLY

STARVED ":TSP." FLE"

GOSUE 958!3

FRINT "THE LEARDER OF THE REBELS HAS
GIVEN YOU THE CHOICE TO REFORM
AHD HAYE AHOTHER 18 YERRS OR
FACE EXECUTION"

GOSUB 5508

PRINT "PRESS ""R"" FOR REFORM AHD AHY
OTHER KEY FOR EXECUTION"

IF IMHKEY#="" THEN GUTO 2238

IF IHEEY#="gR" THEW EUM

CLE

=

STOP
CLS
PRINT

GOSUE 2568

FRINT 'IH 19 ?EHR# OF BICTATORSHIF:--

PRINT "iTSP: " PEOFLE STRARVED TO E:HIH“

iF ﬁxiB@@ THEH PRIMT " wOU SOLD OFF ".c190@-Ad, " ACRES OF LAWD"

IF A>=1260 THEM FRINT " YOU ACRQUIRED "-H—]B?@J“ ACRES OF LAND"

@ GOSUE 2500

LET SC=AEBS{IHT{100%

3 PRINT “0OM A SCALE F U
PERFORMAHLCE RATES A

2560

S B

[#FHDT 3 (RN 2+, 500
Fe=3/1E0¥(E=F¥10 ) +RNIH30
EH GOTO 488

AT B.2:"18 YERR REFORT"

—u
=

i AL
‘C=tic
(150-TEF)/1580% (A1 SB20# (P 1500
T0 3@ VOUR
SCORE OF

T "SCORE="
DISFLAY

i INT CA¥P ./ L BEEE )

—

S
GOSUE
IF
IF

SCL28 THEW PRIFT "YOL

BEE AM [HCFEDIBLE FRILURE"
FPEIMT “WHRT & LOAD DF FURELSH"
IF SE =d4d AND SCC5E THEW PRINT "HI. MUSSOLIMIY
IF SCr=e/ THEM PRINT "50 WOU THINE YOU ARE GOD. DO O0U0"
IF TSP>158 THEH PRINT *HITLER WAS A WET LuMFFlREI TO o0
GOSUR 2508
78 FRINT "TYFE “"R*" FOR AHOTHER REUM OF 1&

YERRS R AMY OTHER KEY TO FIHISH"
GOTO Zz5@
PRIMT AT 1%.8:"Y0L OHLY HAYE

L

JEAR NUMBER <1=1@)

FOFULATION

[CE OF LAND <IN BAGS PER ACRE)
FES OF LAMD OWHED

C=h0, OF BAES OF CORH OWNED

A" RCRES OF LAND"

characters A to G, up-arrow, full stop, hash Once in the upper octave, all notes are

Mechanical music
Andrew Turner, P T O |
Rugby, Warwickshire. :']_?(_'fh_"'j__n
MY MACHINE-CODE program, Music, is
capable of accepting a string of musical
notes, say, CDEFG, and converting them into
sounds of the correct frequency played over
the Atom loudspeaker.

As it stands, the program will accept the

68 YOUR COMPUTER, FEBRUARY 1982

and space. All other characters are ignored.
The letters A to G are used 1o 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 ocraves
available, On entering the routine, notes are
assumed to be in the lower octave until an up-
arrow chaiacter is discovered.

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 E 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.



The program takes 168 bytes of memory
plus the length of the string of notes w be
played. My favourite place to assemble the
program is between # 2800 and # 2900 —
that is, 255 bytes, leaving enough space after
the program for a number of notes w0 be
played.

However, this memory space may not be
convenient for you if you have a floating-
point ROM fitted since it is used to store the
values of the floating-point variables.

"The notes can be set to any duration before

SOFTWARE FILE

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 between 256%1
for a very fast tune, to 256" # 2F for the
longest duration. It must also be divisable by
256,

A quick demonstration is included at the
end of the program showing some of the
many things 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 string of notes to be played
at # 28A8, by:

§# 2BAB="CDEFG t ABC"”

for example, and Link # 2800. If you want to
change the vectors, you have to use a Basic
subroutine at line 700 as described.

16 REM##MUS ek

Z@ REM#¥EBY AHDREM TURMER##
28 DIM W90

46 P.#21

S8 FOR W=1 TO 2

68 F=H2Z200

78 [owve

26 LIYES. STY#E3

2@ YY3 LDR #ZSRE.Y

186 LIK@EE; STE#S4

118 CHPEH#SE. BHE W1

128 LDx#52. EHE W1
LDKEHE ; STHHER

W1 CMPE#2E . BME V2
LOk#53; BEQ W2

v WYE CMFE
196 CMPEZZ; BN
156 LOXEZ?y: 5T

1 BHE W¥VE
< LDx#a4, EORE4
o STA#E@EZ. X

356 DEY BME W47

Ve LDv#s1
¥Y3 RTS

4368 T1;HEXT W:FRINT &
REM$NOTE FREGUENHCY TRELES#

W=#ZE7E
I Y=4ACETEFCE

WS IHY S EHE WWY3R

B W 4=#989RABAC
G % 1E=#7r3ga0aas
g Y1 2=#5FeSobr]
@ W1 1e=#5055555A

Y1 Z20=R4844454C

A W 24=§34583048

FEMEDEMONS TRATION®
CLEARG. FRINT$22

G FH2EAS="AA#BICHDIHEFF#CGHT ARSECCHDDHEFFHGCE"
 [=z5ek#zF ; GOSUE 7oa
A FRINT"A DEMOMSTRATION. "~

FRINT"I'LL PLAY MY WHOLE RANGE OF"/
FPEINT"HOTES, WHICH I1&:"-~

PRINT $428R8°°
FRINT"FIRST SLOMLY. ..

LR

1 FOR W=1 TO S8;HRIT;HEXT
a LINK #28de
d PREINT"AND HOW G0 FAST..." "7

D=254%#2:G0SUE 7E0

16 FOR W=1 TO 4@ WAIT;HEXT
4 FOR W=1 TO

28 LINK#238R; NEXT
FRIMT"FINALLY. OM A PATRIOTIC HOTE..."
F#20AC="TtBEFE B C C B C BA .GF#FH#F#F#
FORZBAS+LEN(#2ZBRE) =" CCC E.GTCAD C EEE AAA.
L=25c#H2A, GOSUE 7o

FOR H=1 TO £8:WAITiHEXT

LIMK #2806
END
FEM¥SUE TO
FOR M=@ TO

CHANGE TEMPO#
2O MMZERC=I (M #2E7E)  HNEXT ;RETURN

Dare devil
Mark Andrews,

Glasgow. ﬁ

DARE DEVIL is a game [ invented to use with

TOOO" =
GGEGE "

the 16K ZX-8] microcomputer. You are in
control of a parachutist who is slowly drifting
down between two parallel skyscrapers. You
can maneceuvre 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 the first
successful landing,

1 LET U=@,5 S& IF X>2 THEM LET Z=1
2 REM “DD" 57 IF K<=F THEN PRINT AT 21.G;"“ 4
= CLs 22 IF H&=F THEH FPRINT AT Z1.2&:" !
16 PRIMT AT 5.2 "Z%81 DARE DEVIL." 33 IF H>7 AMD T=& THEW GOTO S@&
11 PRINT AT 18.@;"TEY TO MARMOIEUYER YOUR® 1Ge IF ®>3 THEW PRINT AT zZ1.28;" N
12 PRINT AT 11.@:"PARACHUTIST DOWH BETWEEM THE" 11 IF %23 THEN PRINT AT 21.9:" b
13 PRINT AT 12.8;"SKY¥Y=SCRAFPERS., BUT EEWARE OF" ig2 IF K>2 THEM PRINT AT 21.,6," "
14 PRINT AT 13,8 "WIND, AMD THE FLAG-FOLES. ALSO" 1835 [F ¥x2 THEW FRINT AT Z1.230" .
13 FRINT AT 14,8;“AS YOU GET LOMER. THE FRASSAGE" 164 IF ¥>7 THEM PRIWT AT 21.8;" 32 SPRCES “
16 FREINT AT 13.0:"BETHWEEN THE EUILDIMGS GETS" 165 FRINT AT &.A-1;" O "
1¥ FRINT AT 16.6;"MARROMER. YOU HAVE ONE LIFE.® lée PRIMT AT 7.A-L." b
12 PRINT AT 21.@;"PRESS AL TO START, ™ 187 PRINT AT S.A-1;" i

28 INFUT Af 183 PRINT AT

21 CLS 185 PRINT AT

22 FRINT AT 21.8. "WHAT IS YOUR MAMET" 11@ FEINT AT

38 INPUT B# 115 LET G=IMTCRND%S )
33 LS 116

48 FOR E=8 TO 21 117

41 FRINT AT E.7;"G00D LUCK “;E#$ 118

42 MEXT E 128 PRINT AT 2.A-1:" 4
43 PAUSE zZo@ 123 IF

Sa CLs 126 IF

g8 LET R=16 127 IF

S1 LET =@ 125 IF

96 LET W=INT<REND#Z» 123 IF

31 LET Y=INT{RHD¥17} 126 IF [HKEYE =vgo
92 FOR T=12 TO @ STEF -1 14G IF IHKEY$® ="g5"
92 LET S=INT(RHI#Z) 198 SCROLL

24 IF 5=8 THEN LET A=A+U 2688 NEXT T

23 IF 5=1 THEN LET A=A-l 205 LET H=x+l

SRl .
401" .
3,A-1;" ¢

IF @=2 AMD x5 THEM GOSUE 308
IF W=@ AND s<{=7 THEH GOSUE 408
IF k=1 AND ®<=7 THEN GOSUE co0@

AC=7 AND H=B8 AND A<=15 AND T=9 THEW GOTO 10G3
AC=7 AND W=l AMD A>=14 AND T=3 THEW GOTO {6080
K{=Z AND A{=& OrR ¥{=2 RHD A+2>=2€ THEMW GOTO 1080
Ha2 AND AC=Z OR K>2 AND A+22=23 THEM GOTO 16868
B0 AMD Ad=11 OR X35 AND A+22=28 THEH GOTO 1668

THEH LET A=A+1
THEM LET A=A-1

feontinued on page 71)
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The
rssemiial

o

" THIS IS NOT A
PRACTICE DRILL!

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.
W78 TRS 80 Level | & 11 16K Tape

2D ideo Genie 16K Tape

Superl}lOVA

Galaxy

i “wa I8
hE el il Doy B
e EEEE IR

LT Y T

MNow the amazing ASTEROIDS arcade
game for your TRS 80! Your ship is

the crafty alien spacecraft! Blast them
with your laser, thrust, rotate or
hyperspace to survive!

TRS80 Levels | & 11 16K Tape
Video Genie 16K Tape

réosmic 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!

!ol!ym_le (ompany____

EARTH
IS BEING INVADED

ON YOUR 1580 & VCENIE

Attack Force «

floating in the middle of an asteroid belt!
Your only escape is to destroy them and

hit \

_qobbll_ ;

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
and you could destroy yourself.

TRS 80 Level | & |1 16K Tape
Video Genie EG3003 16K Tape

TRS 80 Levels | & Il 16 K Tape
Video Genie 16 K Tape =
The Newest and Maost Astounding Arcade
Game that TALKS has just Reached Planet
Earth. You can’t help 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 the action.

Watch out behind you!
As you hurry through
the maze collecting
YOur energy

The exciternent is just beginning!|
TRS80Levels| & 11 16K Tape
Video Genie 16K Tape

‘modules you score paints. Butdon'tletthe”

Gobblemen 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,

TRS 80 Levels | & 11 16 K Tape

3" m]va"[“rﬂs ZAWA NN Video Genie 16 K Tape

3-D means that as you wander throug} he mazes and buildings,
full screen graphic display constantly shows your position in a A“ T?-‘p_@ﬁ

perspective format as though you were actually there!l This “rat’s @ | THEESSENTIAL SOFTWARE COMPANY _1,
eye” view adds an entirely new dimension to adventure. = | (Viscounti Ltd.) 01-837 3154 I
English language commands can be entered at any time to manipu- G | 47 Brunswick Centre, London WCTN 1AF
late your environment. The command sets are extensive and sophisti- 8. L TR e PRI |
cated. Dozens of objects are scattered throughout the mazes and ! enclosaastampes self adisessed envelaps :
buildings. You can pick them up, burn them, throw them, etc. You Ig : oot R -
may need the sword 1o fight ofPan ugly little man. Or a steel rod to 5 Inhss 50p post & packing i
hold apart crushing walls. Deathmaze 5000 and Labyrinth allow the W BMITBE . .o s g d S0 SEEANL .
traditional one and two word commands. Asylum incorporates our 3 T Ly
- Advanced Language Interpreter {ALD), which allows full sentence : A e :
?"‘.pu‘;' 1 POsteods . ooiaiiiniiannee e If
. i Deathmaze and Labyrinth consist of over 550 locations! O —— !
‘Asylum tops 1200 locations! T T
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SOFTWARE FILE

Z2a
a8
318
228
236
346
468
461
462
418
S6E
S1a
511
528
536
S4a
5568
68

feontinued from page 63)

GOTO Sa

LET P=IHTC{RHI¥*ZS)
FRIMT AT 21.F." 8
FRINT AT z@.F." "
PRINT AT 1%.F:" !
RETLUEN
FRINT AT
FRIMNT AT
FRINT AT
FETURH
PRIMT AT
FRIMT AT
FEINT AT
FRUSE 3068
LET U=l+@,5

CLE

GOTO &8

PRINT AT T.18:" L

T.6:" b
T+1,13;" 4
T+2, 14 "W

17.5: "WELL DOHE"
185 "HOW TRY WITH"
12,5/ "A STROMGER WINLDL "

1188
1111
1266
1258a
12660
1278
1275
1250
12835
1308
1358
1260
1355
1378
1288
1396
14Ba
1458

FOR E=7 TO 1%

FRINT AT EJH+31“ﬁGG“

PRINT AT E.A:"

PRINT AT E+1.A:" "

FRINT AT E+2,A." !

FRINT AT E-1.A:" e

HEXT E

FOR E=B TO 21

FEINT AT E.@;" 32 SPACEE
IF E>1@ THEN PRINT AT E.G;"
HEXT E

FOR E=& TO 18

PRINT AT E,15."

IF E=8 THEN PRINT RT E.13;" "

MEXT E

FRINT AT @.8;"YOUR PARACHUTIST IS DEARDY

PRINT AT 1,8,"BUT IF YOU WOULD- LIKE TOQ

FRINT AT 2,8;"TRY AGAIN, TYFE "YES"."

22 GREY CHARRS.

618
2@
[ 3cis]
1818

PRIMT AT T+1,1&;" .

FRINT AT T+2.17:"W"

RETURM

FRINT AT 2.8."GOCD-BYE " B¢

IHFUT R#
CLs

IF X#="YES"
STOP

1568
1561

1558
15668

THEM GOTO 1

Chi-squared

Gordon Millington, Lﬁﬁg ]
Guildford, Surrey.
IN THE SOCIAL 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 MNon-smokers
Cancer 230 73
Mo cancer 465 662

The program first asks for these figures to be
mput — lines 10 to 40: L=230, M=465,
N=78, and P=652. It then calculates and
prints out the comparative table of the
numbers observed and expected — lines 120 10
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, ) (=
Slough, Berkshire. | e
TIMES 18 A 1K program designed 1o provide
practice drill and test children on knowledge
and use of multiplication tables. It may be set
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

4 CLS

INPLT"® & Y",L

THPUT"® & HOT %";M
[HPUT"HOT ¥ & Y".H
[NPUT"HOT = & HOT Y",P
IoIM Ec3)

A=L+M: E=H+F : C=L+H
Di=[+F: F=C+]

ECG =A%/ F 2
EC1)=A#{D F)
ECZy=BE¥C-F2
Ei3)=D¥ D-F >
(115 CLS

128 PRINT"OBSERYED".
158 FRINT L.E<@>

148 PRINT M. E{1>

158 PRIMT M.Ec22

iEu FEINT FP.EC2)
1z
196
266
Zia
226
2368
246
=56

L

36

18@
116

"EXFPECTED™

IF MXECZ3THEM J=cH-E{23-,5
CHI=G+H+J+E

FRINT :FEIMT

FEINT"CHI SQUARED =",CHI:
FRIMT"L DF AMD 1 TAIL"
PRINT:FPRIMNT:EHD

5 PRINT"CHI SQUARED ZmZ-1 DF":PRINMT
a

IF L>ECEPTHEN G=(L-E(@r-.52[2/ECAIELSE G=(E(@)-L-.5) [2/EC@)
IF MXECLOTHEN H={M-Ec1r=-.5202/EC1 JELSE H=C(E¢1)-M-, 5012
S 2FECZIELSE J=(Ec23-H-.S1[2/E¢2
IF PXEC3*THEN k=iF-EC3)-. 5‘1[ ZECIDELSE K=(E(3) F'_|1.l13£2’l£'-’-"“

"WITH

ZEC12

correct answer credits the child with one point
and an incorrect answer debits the total by
one.

Line 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

12X 7 =108
which have to be answered by touching the

110 o 140
against

number key. I find lines
particularly useful as protection
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 displaved 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

FRINT "WHICH TAELE?"
IMFUT E

FAMD

LET S=8

LET J=@&

LET V=@

LET k=@

LET Z=1g&

FRIMT ,"SCORE ;5

LN et =

16
26
30
a5
4@
S

&8

va INPUT Z#
286 CLS

S8 LET Ag=""
166G

1za
124
148

FOR H=12

IF J=18 THEM STOF

LET A=IHTCRHI#1Z
FRINT A" ®
TO 28 STEF 4
LET H=B#IMT<RHD#1Z>

"iE

fcontinued on page 73)
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ELECTRONIC GAMES

SPACE |NVA9_ERS

- g
s’ i)
v W

LA | -
SEMI-PROGRAMMAEBLE TV, GAME
+ 4 Cartridges + Mains

Adaptor 39
Mormal Price £73 50
NOW REDUCED TO: e war

FULLY PROGRAMMABLE
CARTRIDGE TV GAME
14 Cartredges avanlable
Marmal Price F87 BS
MOW REDUCED TO-

CHESS COMPUTERS

MANY UNIT ;
ARE COVERED BY
THE EXCLUSIVE

Normal Price £43.95

NOW REDUCED TO:

£39:::

Teach your child 1o
spall  properly  with
this unigue learning
aid. Fully automatic
features and scoring
Additional word
modules availakde 1o
ealend the range of
words

HAND HELD GAMES

EARTH INVADERS

Trese myadars are a breed o crasure hathesdo

unknown t3 man They cannct be kifled by

manal methods — they must he buried. Tha

batile 15 conducted 1M & mare whers squads of
hema woops The anky vy 4

3.95

The Ind genesalson Galdoy bveader The covadirs
hawe re-groupesd and have a seermngly endless
eral whilst 1he plaver's arsenal s

¢ 250 missiles to be launched from 3

ns. You have (o preverd (he invaders

1 e
destroying your ame £ 1 e
defences [ ] wal

1QCH"""="‘"

o
Srkﬂ‘

WOTE The rop of Harkeeier Rosd
o5 ave way o0y Please enrey fram
Sadrep Hagh Srreer

We carry a range of over 156
differant Chess computers
Electronic Chess £29.95
Chess Traveller £38.95
Chess Challenger 7 £79.00
Senszory 8 £118.00
Sensory Voice £259.00
SPECIAL OFFERE

WOICE CHESS CHALLEMGER

Normal Price (.::5 MNOW £135.00
S5ARGON 25/ BORIS 25

Naormal Price £2 .'3 J0NOW £199.95

Al proces nclore VAT

OLYMPIl HHP 1010

Normal Price £57
NOwW REDUCED 10

34

Uses arginary papes!
No niged 10 buy expensive
thesmal papar!

dd sty PRINTER
CALCULATOR 2 lines per
second. 10 J-gnl Capacaly

mains opesaled
Size Bl xdty el
phlavis adiston earta)

The most popular T.
e market with a range of over
41} cartrid

s nciuding SPACE £95
INUADEH% with over 112 .45
g VAT

games an one cartridge

aram -h.':-u"f ACETRON
Cariridges also a
.1,1,:., TELTELENG. ROW TR ON
DA TABASE INTERTON

aoaror £199

THE RADOFIN TELETEXT ADD-ON
ADAPTOR

er af yoer

calour FaAx mnd
ORACLE fg-.g-.,ujn.’h’? dnfprmatiae S67vEe8

THIS NEW MCIDEI_ INCOAPORATES

T UnnBcessary 19 0

* Gold plated «

ELECTRONIC DOOR
— : BELL

Maormal Price £19.70
NOW REDUCED TO:

J0ine vaT

Plays 24 different lunes
wilh separale spead
contrel and wolume
contrel, Select the moas)
appropriate wune for your
wiliLOf, wath  Bppeoprigle
tumes far differant nmes of
tha year!

THE OLYMPIA — POST OFFICE APPROVED
TELEPHONE ANSWERING MACHINE

WITH REMOTE CALL-IN BLEEPER

This 1elephane answering machine is manulastured by Olympia Business Machines, ane af the
largest Oifice Equipment manulacturers in the UK, It s fully POST OFFICE APPROVED and will
answar and record messages for 24 hours a day With your rémote call-in bleepar you can raceive
thase messages by telaphone wheraver you arg in thewarld. The remota call-inblaeper aclivales ihe
Answer/Record Unit wihich will at your command repeat massagas. keep or erase them, and is
activated from amywhere in 1’19\-\-0rld ar on yenar return Lo your home or office. Themachine can also
b used for message referrel, i you have an urgent appainimant. butare gapeclinganmpartan call
simply record the phona number” and kecation whera you can be reached. With aptronal exira

JAST

CEOIME

bleapars (£13 each] this facility can be
awignded fo colleagues and members ol
tha family. Using & CH0 standard cassene
you ean fecord as many as 45 messages
The announcement ¢an be wup o 16
seconds long and the neoming message
up to 30 secends long
The machine 15 easy o ins@ll and comes
woth full imstructions. I8 g eas:ly wired 1o
WOUT JunGhon Bo vt & spade cann
wors prowded or allermatvaly a [@ack piug
can be provided to plug in1o a jack socket
Most importand, of course, 15 the lact that
s fully POST OFFICE APPROVED
The prce ol £135 ine VAT ncludes The
maghune, an extra-bght remote call-in
Blgaper. the migrophone message Lape
C mains adaplor. The unil 6
9y a2 and 15 lully guarani
12 momhs The telephane can b
diractly on the uml — no additional desk
space i5 requirad

e iy R

SILICAM .SHOP LIMITED %2

1-4 The Mews, Hatherley Road, Sidoup, Kent DAT4 4DX
Telephone: 01-301 11117 or 01-308 1111

--..Eﬁfflf"' HUP

Migels lavest BAC & IBA i 05
Push bullan chanmel ona

i waich rarmal
TV programme:

Boand 1oe redi ¥

Femwy SUPERAIBMPOSE News Flash ilitw

e

an

S0.00

WIATTEL 10a
axpanzable o
ChEr ACCASRErEE

1rrrm|.|md Far
I-‘trr-\ AN MU

Prestel swaicifios
gard hame e olfice

& appravend

SPecig228.85 -

LR
I|-..m I '*-|||| N

'I||||||I1| aulll' ||




SOFTWARE FILE

feontinued from page 71} A OCLS

1568 IF «=R#E THEW GOSUE 286 O LET H=IMT (RMI#%123 +1

168 PRINT TAE Hiki 28 LET H=IHT <(RHD #1&)

1v6e LET AF=AF+CHR$ = 16868 PRIMT X:" & 7 = ";H#H,

186 MEXT M 118 LET B=CODE IHKEYS§

185 LET J=T+K 1z IF BZ>Z7 ANTY BL38 THEN GOTO 158

138 FOR T=1 TO 2@ 158 LET 5= :.—1

288 IF IMKEY${2>"" THEH | T ¥=VAL IHKEY$ 148 GOTO 116

218 IF V>S5 THEM LET V=G 156 LET B=E-28

2zl HEXT T 18 PRIMT E

238 IF Y=8 THEH GOTO z7aé i78 IF E=H THEHM GOTO 266

248 IF CODE R$FCYO=A%E THEH GOTO 158 128 LET 3=35-18

258 LET S=5%-1 138 PRIMT "MWROMG","SCORE= ":3

268 IF Y<>8 THEH FRIHT . "HROHG" ZA6 LET E=E+1

27va IF Z<>188 THEN PRINT . "YU MISSED "2 1@ IF E<3 THENW GOTO (&3

288 6070 38 228 PEINT "AMSWER IS "iH

sed LET K=1 236 INPUT A

318 LET Z=X 246 HERT H

FZ8 RETURHM 256 GOTO 3

358 LET S=5+1 268 LET S—':+1El

368 PRINT . "CORRECT™ 278 PRINT "CORRECT"."SCORE= "%

I7e GOTO =6 Z8@ PAUSE Sa

1@ RAND _ 298 HEXT A

20 FRINT "PRESS HEWLIHE WHEW YOU ARE EERDIY" i@ IF S»868 THEM PRIMT .. "#kCO0D#E",

28 IWFUT A¥$ 328 PRINT. ... "GAME COYER"

48 LET ==1888 338 INFUT A#

S8 FOR A=1 TO 1@ 335 CLS

& LET E=@ 248 FUH

. - - ’ =4 1o or Scroll — you will crash the system.

The 2‘4"]“8 screen ig?g ?E:EE {Jgi%.;h 15415 As an extension to this idea, if you print
: : = 1626 IH'-_:'.[ IT P& = what you require and then Poke 16418 with
Timothy Gilbert, 7 (_)39 lEﬁﬁ F'hi":é e the number of lines you wish to protect, when
Barry, South Glamorgan. et P I,j:,?__“}"' 8. kY you use Scroll only the top half of the screen
AS AN AVID ZX-81 user [ have discovered a few I@ﬂ'[’;"t LET RY=@ will move leaving your printed text
useful tricks while experimenting. One of 1e38 RETURH untouched.

these is a 24-line screen. The screen is
normally 22 lines by 32 columns, with another
two lines at the bowom for input. Many
probably know how to Poke characters on to
these lower lines, but would it not be better to
Print or Print At on them? Here is how to.
The system variable ar 16418 is the number
of lines in the lower half of the screen.
Although vou are told it crashes the system if

Through the maze

A Pincott, f

T hl
Mansfield, Notts w |
By CHANGING 2 E"cw ]jncs in the three-
dimensional maze in the Acorn Arom Magic

Bock vou can turn the _program into 4 quick-
reaction, real- h-speed game. Hit the
wall and vo navigator for next
ltl_l:m...rf....."

or too late or you wi
your way through hc maze at |
C key is for left and B key for 7
On the end of my Maze game is 2 shortened
version of Space Battle — level & 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 11573,
172 p L=X; M=Y; IF L=N; IF O=M; G.5000
5000 SPACE BATTLE

Equations solved
A Jones, i
Leeds. A &fjj

AS THIS program contains 10 Peeks or Pokes,
it could run on many other machines in

Poked, it does not in fact do so. By Poking in
the value — the numbers on the screen are
reversed in this variable — we are able w 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

If you want to input something, PFoke
16418,2 but ensure there is nothing important
on the bortom 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.

TAKE

THEAOA="7$E000 L#FO+C
LS O

1ize 3

1122 F.C=1 TO S0

1123 C¥#7F=74#B0a1
1124 E=CH"F"

1125 TF?#83=0; Z=CH"C"
1126 IF?#&#“HJL“IHHP

OUT LIME 1127
THEE OUT LIME 1128
TREE OUT LIME 112%
1132 P.#7%12, "YOUR'E DERD HEXT"

FLIH

addition to the 1K ZX-81 for which it was
written. It solves simultaneous eguations 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
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 11p. If X equals
apples and Y equals bananas, find how much one
apple costs and how much one banana costs,
IX+2Y = 4
ITX+3¥ =1

(continued on next pagel
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fcontinued 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 we consider the Fred and George example
the two equations were:
IX+2Y = 4
TA+3Y =11
The program first asks to input the X value.

SOFTWARE FILE

Here you would type 3 and Newline. Then it
instantly asks for the Y value. You type 2and 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,

FRINT" THE ANSHER #bkeskidibisibeerrisbbbbreisiiis"

LET M=CCDWE)+(SHF) 3/ ((DERAI—(SHR))
LET Y=((R¥EDI+CA*F 20/ (DRAI - (SRR

18 FRINT "SIMULTAHEQUS EQUATIONS® 156

28 PRIMT AT 11, 11;"INFUT X YALUE" 168 PRINT AT S, 5.A:"X+" B:"Y=":
3@ INPUT A 178 PRINT AT 6. 5:Ci"He"iDi"yY=";F
4@ PRINT AT 11.11;"IMPUT ¥ WARLUE" 188 LET S5=DB#-1

S8 INPUT B 19@ LET R=C#-1

58 FRIMT AT {1.11;"INPUT THE ANSWER" 266

7@ INPUT E z1@

2@ PRINT AT 11.11;"INPUT OTHER ¥ VALUE" 220 PRINT "®= "iW

28 INPUT C 238 PRINT

16@ FPRINT AT 11.11;"INPUT OTHER Y WALUE" 248 PRIHT "Y= ".;¥

11@ IHFUT D 258 PRINT "AHOTHER? {Y¥.YES:H.NOM"
128 PRINT AT 11,11, "INFUT OTHER AHSKER" 268 IMFUT L#§

128 INFUT F 276 IF L#="H" THEN STOP

14@ CLS 286 GOTO 1@

Telescope modelling
&8 Spencer, 7
Chafham, Kent. @’XD@@

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
1115 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
1o 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 10 lens.

The screen will clear and then display the
values input plus the focal length of a marror
which will have been computed for an
evepiece focal length from which the
magnification of the telescope can be
calculated. The following display then
appears:

OBJECT 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 Z5mm.
MAGNIFICATION IS 80

FOCAL LENGTH EYEPIECE

The display now shows all the data input
plus the focal length and magnifications which
have heen computed by the program. The
magnification is calculated to the first decimal
place, Finally, the user is asked for another
evepiece value. The program can cope with up
1o four evepiece 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.

i@ PRIMT "DATA OR CALC" 1@ PRIMT "FOCAL LEWGTH = ";E." MM"
za INFPUT A% 228 LET H=1
2@ IF A$="CALC" THEW GOTO 126 233 PRIMT "FOCAL LENGTH EYEFIECE"
48 CLS 248 INPUT ¥
58 PRIMT "LOWEST MAGHITUDE™ 258 PRINT Y¥.;" MM"
&8 FRINT 268 LET Z=E/Y
78 PRINT "11 15 =22 38 435" 27va LET Li=E-Z%Y
g8 PRINT "MAGHIFICATION" 288 LET Kl=16%L1/Y
2@ FRINT 298 IF Z>C#z THEN GOTO 248
168 PRINT "&8 28 iza 128 268 488" 268 PRINT "MAGMIFICATION IS M Yok
118 INPUT A# 318 LET H=h+1
128 CLS Zz@ IF H=4 THEN GOTO 3e&
128 PRINT "OEJECTIVE LENS DIR" 228 GOTO 238
148 INFUT C 348 PRINT ¥:" MM TOD SMALL®
156 PRINT "FOCAL RATIO OF OBJECT® 358 GOTO zZe
ig@ IMPUT I Z66 PRIMT "#####¥DATA OR CALCHE$#EE"
1va CLS e IMPUT A%
128 LET E=C%D 388 IF A$="CALC" THEW GOTO 1=2d
126 PRINT "OBJECT DIR = ".Ci" mMM" 35968 GOTO 4@
288 PRINT "FOCHAL RERTIO = FA":D0.%" *

Calculated risk

Lol Hoft, =]
Worsley, Manchester.

WHEN SOMEONE referred to my ZX-81 as a
““slorified calculator”, I began to wonder if it
would be really possible to make it perform

74 ¥OUR COMPUTER, FEBRUARY 1982

like one. The resulting program is really a
basis for future development. You enter your
calculation in the usual form, e.g.:
3*SIN (P1/4)+ 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:
+S0R 32

the walue 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



varia
by:

and also used in calculations:

It

program, introducing such functions as more
memories, percentages, a Clear function and

const

Incidentally,
program are Stop or Break, both of which are

ble M. Thus the memory can be recalled
M (Mewiine)

SOR M — 4
should not be difficult to expand this

ant,
the only ways out of this

SOFTWARE FILE

computer putts for vou: two putts from more
than Syd., one from less than 3yd. 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 1s. 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.

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 2 certain time;
the longer you hold it down the further the
ball goes. Beware — the maximum distance is
200vd.

When you are within 30vd. of the pin the

7
18
15
Za

48

45
e

55
(=]

(=]
7d

S LET

RAHD
LET
LET H=
LET 3=
L=INT{RHOHZTE) + 250
LET P=NMALCSTRS Lid1a+]
CLS
FRINT

"SCORE" ..y

GOLF® ..

"STROKES"

GOTOD 128

T; n=mw;

IF H>3 THEMN
FRINT AT 1.7

IF L<28 THEM GOTO 185

IF IHFEY$="" THEW GOTO &8
FORI=a TO 25@

IF IHEEY®="" THEHN GOTO 2@

AT 5.6

"HOLE" ..

H: AT 4,

128 FEINT AT 1.7: T
125 STOF

CALCULATOR

S FRINT TAE 1f;
LET E=&
PEINT AT 2.6;
2a INFUT E¥

Z5 [F E#="" THEH GOTO =@

LET C=CODE E¥

IF C>20 AND C{Z5 OR =216 THEH LET E#=STR# E+E#
LET E=YAL E%

GOTO 15

LET M=E

55 GOTO 1S

"CALCULATOR"

“LEHGTH" .. "PAR" .. "(14 SFACES:"; AT zZ.@; E

2: L: "--"; AT 5.5: P AT &.9;

v
0

HEXT I

LET I=1

GOTO 7@

98 LET Z=S+1

LET L=AESCL-12

GOTO 58

165 LET T=T-F+5+<L>5a+0L a0
116 LET H=H+1

115 GOTO 26

189

MYSTERY PROGRAM

FRINT “C32 IMVERSE SPACES)"

LET A=PEEK 1G3IE+ZSEPEEK 16227+31
LET B=PEEK FA=157

197=B

LET #=A-1

GOTO Z+E

FOKE A.

Ty Vb G P

Formula for success
Michael Dunn, |
Hebburn, Tyne and Wear.___@_m—i
THIS SHORT routine runs on the 1K basic
machine and calculates empirical chemical
formulae from experimental data.

=

First, vou are asked to input the number of
elements in the compound. Then, in response
to the prompt “Type dara”, vou must type the
symboel, 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 darta is stored in three arrays AS(), A(),
and B{) and is input and processed via two
loops. Line 103 prints out the empirical
formula rounding down to two decimal places.

B REM  M.DLUMH 1381

a CLS

1% IHPUT A

=8 FRINT "TYFE DATA"
23 DIM AFCA. 22

ﬁa DIM ACA?

=25 TIM BCA»

48 PRINT .."ELEMEHT"
A.M.";TRE 18
42 LET C=168
SEOFOR H=1 TO
S5 OIHPUT A$CMD

.l

1@ FRINT "HOW MAMY ELEMEWTS?"

N

B8 INPUT ACHD
&3 IMPUT EiH>
PR PRINT A$FOND

15:BCN
Vo

ek
85
e
a5

NEXT M
STAE 1685 "F
166 MEXT H

185 INPUT E#
118 IF E$=n"

LET ECHI=BECNIAACH
IF BeHO<C THEM LET C=E({HX

FOR H=1 TO A
FRINT AFcH» "<
®leay 1an;"a";

sTAE 18:ACHY ; TRE

PP IMT (RO AT

THEH GOTO 5

Cﬂangerdropper

G Stephen, | A ]
Aberdeen,

I WOULD LIKE 10 offer
explanatory text of Zero
File, December 1981 and
program itself. In the te
was %N and not ZN, and in the explanation of
the string format, it is not an equals sign bur a
decimal point. Line 10040 should read:

10040 | =550

and the last statement in line 10030 may be

orrections to the
rapper in Software
rrection to the
le used

(e

S0

dropped.

Doodlebug

Luc Fountain,

New Ash Green, Kent. Eﬂm

DOODLEBUG 18 4 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.

@i REM DOODLEEUG

1 REM BY LUC FOUNTAIM

2 REM

2 CLEAR @

& E=32

8 F.A=25T0S6; IF7#E0E1<
129; B=F+1

16 IF?#BE0A14448=0; B=F-1
14 IF7#RORZ2E#40=0; A=A~
1€ MOVEE.A:; DRAWE.A

18 WAIT:WAIT:WAIT:WAIT

12 M.A

268 LIMK$#FFEZ.G. 3 =

YOUR COMPUTER, FEBRUARY 1382 75



JRS SOFTWARE

19 WAYSIDE AVENUE, WORTHING, SUSSEX, BN13 3JU
TELEPHONE WORTHING 85691 (Evenings and Weaekends onlyl

£lalom events ahbsays draw grean crowds (o the ski résons
and the T.V. cameras are never far behind. Naw the skier
on your T.W, screen is directly under yewr contrel and his
success in negotiating the slalom posts and achieving a
fast time ralias entirehy an your skill with the ZXE1 keys,

Yaur starship is in an unknown galaxy consisting entirely
of black holes which continually threaten 1o swallcw you.
vour skill at the controds and vour abifity 1o look and think
many moves ahead is the anty thing that stands batween

l’_.j'—u' ”;,.iq ZXB1 — BLACK HOLES 16K RAM PACK REQD.}|
o ®_|

ZX81 — SLALOM {16K RAM PACK REQD.] M

ACORN . _
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 ana 6502
the hardware is easily understood and control of external
equipment is facilitated by a readily accessible bus.

Mascorm Microcompuiers

you and destruction. How long can you survive?
BOTH programs on one cassette £4.895

NASCOM

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 ane choice if you want to develop a
disc based CPM system suitable for business applications.

SPECIAL GRAPHICS ROUTINES

: i R PRINTERS

yper graphics mode — graphics never saan on a efore. =

Open — instantly sats up as many empty print lines 85 you requee, Enson from £345.
Fill — wsed in sonjunction with OPEN fills vour screen instantly with vour specified
character.

Reverse — changes each character on your screen 1o it inverse video

TAPE ROUTINE — provides a systemn WAIT condition until a signal & received in
the cassette ear jack — many uses!

NEW — An ESSENTIAL addition to your 1K RAM ZXE1 {or ZXB0 8K ROM)
(written by PAUL HOLMES)
Providas the following additional Tacilitias:

Line renumber — you state starting number and increment value.
Saarch and replace — changes every occurance of a character a5 you raguirg.
Froe space — tells you how many free byies you have left.

All these routings ara written in machine code and together 1ake up only 164 BYTES CHIPS
of your procious RAM = an incredible achievemeant!! 2114 £1.26 2532 £8.00
The price is incrediole 100! ONLY £3.86 for cassette, including FULL instructions and 4116 £1.256 2516 £4.50

example programs. 4118 £6.00 6522 £6.00
ALSD avalable 16K version ONLY £4.95 which includes all tha above PLUS: All prices exclusive of VAT

GOTO's and GOSUA's included in fine renurmber,

Saarch for and list ewery hine contalning specified character.
Tel; 01-675 4657

016741205 [=w=en]

ZXB0 — PROGRAMMABLE MOVING DISPLAY (4X-ROM only)  NOW DNLY £3.95
Cassette with 1K, 2K versions and 3 example programs plus FULL decumeniation

AR

168 RAM pack

black case, fully tested and quarantaad
Lplaase allaw 14 days for delveryl

Full refund it nof delighiad.

£35 24a Abbeville Road
London SW4 9MNH

OVERSEAS CUSTOMERS  Faymant mwst be made i Sterling by Intaraatonal Maney Order (avaiable
PLEASE NOTE st your bankl, Please add B0 pence 10 cover ovarsaas poscage. (£ RAM pack|

COMPUTER 100

LIMITED

SHARP
M Z-80KK SPECIAL OFFER!

INCLUDING BASIC TAPE AND PROGRAMMING MANUAL

¢ MARP S in
™=
ShambSHaRESagn
WP Sigpn SHARP Siag
SHARP 2y ar s SPHRE S
"MP5HID'}5HAE;

A proper full size microcomputer for less than the real
cost of a toy microcomputer. The Sharp comes with
48K of RAM and the screen and cassette are built in,
instead of being expensive extras.

Computer 100 Limited ™0 w0 o 2500 Diviten MAIL ORDER FORM
7 Southcote Parade |

Southcote Farm Lane = E::E: i
ress:

stocked at highly S'u“tl:m':’t&

competitive prices Reading, RG33D7 | __

Ring for further details Reading (0734) 584545 1

e . | Tek
Price is inclusive of VAT | CardNo: _

at current rate of 15% | Mail To: Computer 100 Limited
Add £7.50 carriage/insurance to Mail Orders I Southcate Parads, Souttcots

Full range of
all Sharp peripherals

2 Post Code: _

==

Reading, Berks, RG3 3D7
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COMPETITION CORNER

START L
Take some copper
coins and key
Number 1

death.

¥

Troll gives
you as many
bronze coins

no copper,

you into pit

if you have

less than

3 coins,
else. .,

4

Bottomless

exchanges
your key for
the next one.
If he has no
more keys he
beats you to

Troll swaps

else . =a gives you
a bronze

Troll plague

Cavern of _ BY ANTHONY ROBERTS
man-aating 2 E: E R i
bladder- I'HERE ARE 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 offers you
some copper coins. All the trolls in the caves
have ther instructions and all passages are

worms

= Troll 9?0 ?o

torces
you to ppens'--?\o
a door if you 4

have no bronze

Wizard

as you hold Your bronze Sl
r turns you Y- :
GQggeJ;;';d for coppe ynu-Lrao::IktﬁTgu’re into a How many copper coins should you take?
~ carrying more worm if Here is the cave map with the rrolls’
1 . -«
than one bronze you've mo instructions,

than two
copper
coins

coin

A £15 book token will be awarded to the first
correct solution drawn from the competition
bag, All entries must be at the Your
Compurter offices by the last working day in
February. The name of the winner, the
solution, and a competition report will be
published in  the Aprl issue of Your
Camputer,

takes two
bronze
coins

pit

If you want to set a competition for Com-

petition Corner, remember that the simplest
salution should be calculable by a short
program rather than by any other form of
reckoning.

AN OVERWHELMING NUMEER 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 5]X, for his *1 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 'rints
will come™ and W Baker’s “aluminate 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 “llist mmy pprograms. OO.KK”, D
Owen with “print Diana Dors in 2-D7 and M
Yates with “record and analyse the toual
vocabulary of my parrot”.

Clive Sinclair proved to be a popular choice

readers wishing to let off steam. D
horpe’s entry “get something in writing
simclair at long last” summed up a
jumber of people’s feelings, as did Julian
up the head of Sinclair
¢ department”, Pride of place,

Stradhng “rie

however, o v Nick Willder's “generate
those v owin Yowr Computer
crossword competitions”. Awful puns? Shame
on you.

No-one sent 1n a complete correct entry for

the Christmas com Perhaps  you
found it too hard hose who artempted
the competition, the answers are

as follows:

Round 1.

1. Bell Telephone announced it in 1948

2. It was patented in 1893, six years after 115
invention, by Leon Bokee.

3. 1948; it was called the Selective Sequence
Electronic Calculator,

4. 1950; it cost £260,000 in those days.

5. Blaise Pascal.

| The Decernber crossword solution.

Competition reports: solutions
to ZX Printer crossword
and the Christmas quiz

. Electronic Numerical Integrator and "CAT" CANTY “DOGY UBATT
Caleulator, built 1945/6. PL_I|CE MALUVE NA|VY OCHRE
|

Round 2. EBOMNY HAZEL GOLD FAWN
Doc, Dopey, Grumpy, Happy, Sleepy, Sneezy, WIRE WIRE WIRE VWIRE

Bashful. | | | ' | |

| KINGFISHER INDIGO JADE LILAC
Round 3. SCREEN SCREEN SCREEN SCREEN
1 1. 60 nf—4,

Hence, the kingfisher screen goes with the

2. 3; numbers 1 to 10 in alphabetical ordear, :
puce machineg.

3. SEREN; numbers five, six, seven with roman
numerals substituted.

3 : Round 5.
ingg:rs L Ll 1. “Invisible maniac’” — Calder-Marshall, 1964,
2. Einstein,
591 Z"‘?l- 3. Armnold Wesker,
4. The word is half Greek and half Latin,
Round 4,

The relationship between all the machines,
| wires and screens is:

Round 6.
1. "To he or not to be”.
2. Singing in the rain.

Round 7.

It is a decimal “‘chop’, It divides ¥ into X
giving an integer answer £ and remainder A:
XI¥Y=ZY+ A,

E L]
QR0
[ [~

~»

Found 8.

The fifteen moves are:
S-G-F-¥-C-G-5-F-¥-C-5-F-¥-G-C-5 ar
5.4-3-2.1-3-4-2-1-3-2.1-3-4.2.5

x|

o
™[> (2]~ =]
ol [m [0 [ [~

™ |
DEOS0EE DEREDRES

Z[S | [o[m]

4]
W]
£ |
A

E
2 3
Qe A Round 9.
G lolmBl R [P] 8208 and 9474 only.
winlR8]s|7]a ]
u . Round 10.
N 1. Store Guide.
E Bﬂn 2. Your Computer.
ﬂ ﬂ E 3. The Acorn Atom,
E}.ﬂﬂﬂ 4, Response Frame.,
5. Commaodore Pat. [ |
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SILICON CENTRE

MAIL ORDER
Price list, order form on request

Acorn Atom 8+ 2K (kit)
Acarn Atom 8+ 2K (ready built)
Video Genie (16K)........coooevinnie

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

ACORN ATOM

owners
PROGRAMMER’S TOOL-BOX

A packed 4K EPROM (fits Utility Socket) containing:

1200 BAUD CASSETTE OPERATING SYSTEM
Visible Load Routine

BLLE  CTRACEIX]

— ornied amcution, line no
aispay
singe san aneculion

— any string of ghars. in program

AUTD R Y

Lad T
2y BB, @ S
B ranga of Tne nos

AENUMBER X, Y
CELETE ¥ 50 ¥
1*"ViA chip sicuired!
HEX Hex and ASCH
1 HEX Hax durnp in instructs=an }
ALUS  Addmional BASIC riatemrs
REAL DATA B AESTORE
M mearm wapboard-wput
- mears hayboaed-gut
varibik
THEA . .. ELSE
. ENDWHILE
- pORIlEN CUTSON A8 required

KE
INKEY X

Real Value at £24.50
+ VAT & 26p P&P
[sae for details & cat.)
(state Atom)
BARCLAYCARD

wourd @ note
any pich
rercars ol Besc vanabin

Bew duralian,

P chrs Cut SUb-rcunne
STOP — Uselful de-bugging instructions
WK WITH ARY MEMONY SIZE| GREATLY ENRANCES
EXISTING ATOM FACILTIES. DETAILED OPERATING
INETALCTIONS SUPPLIED.

VISA

NASCOM MAGAZINE
“MIiCRO-POWER"

Series articles, club news, letters & answers. Packed full of useful
information. lssue 3 NOV. Issue 4 DEC. Back copies available.
ORDER NOW TO SECURE YOUR COPIES  Only 95p each lincl.)

5, Wensley Road,
Leeds LS7 2LX.
Tel. (0632) 683186

Send Sae for details and
extensive software cat.
(State NASCOM)

78 YOUR COMPUTER, FEBRUARY 1982

Bridge SofFtware
Guality SoFrtware

Foa THE

zmz.zﬂzz 3-338883 27590,
22 aeeaag q ]
zz¥azzz sesa” “noo’
AND
SIZZ2T 4as8a 11
g Eaaaag 14
2frzzz sasg” 11l
“f have bought numerous other iterns of software . . . Yours are
excefient . . . They LOAD well, have perfect instructions .

the most user-friendly | have ever met.” (PR, Notis)

“ .. very pleased to find the program foad first time and play @
creditable version of invaders . . . Plzase supply

MUL TIGRAPHICS. " (M.Z. Cumbrial

“Enjoying ‘GAMES" very much — ‘Letter Square’ is quite
additive, " (F. W, Manchester)

“NMany thamks for the Statistics programme. { am well pleased
wath it " FAM. Herts)

ZXB80 software now half price — send s.a.e. for details.
SAMPLE PRICES for 2X81 software:
1K GRAPHICS (Kaleidoscope, Large Print, Medium Print, Draw a

Picturel. Manual only | contains accurate listings, notes,
information
A o e e S R R e e £3.00

Package of cassette and manual I
1K GAMES (Duck Shoot, Moonlander, Hangman, Crossword,

Letter Squarel. Cassette and INSUcions ... £3.00
16K GALAXY INVADERS in machine code. Cassette and
instgructions. ( 16K RAM pack needed) ..o £3.00

16K MULTIGRAPHICS — create animated drawings, advertising
displays, etc. on screen. Displays can ba saved on tape, printed on
yaur ZX printer. Cassette and manual [T6K RAM pack
L L e £4.50
1K STATISTICS — cassetteand inStructions .....coeienns £3.00
Prices include inland p&p
* Mail order onfy Send s.a.e. for details

BRIDGE SOFTWARE (Y)
36 FERNWOOD, MARPLE BRIDGE
STOCKPORT, CHESHIRE SK6 5BE

SPECIAL OFFERS
ON PERSONAL COMPUTERS
LR

Plus: Suitable recorder, cassette cable and
library of mixed programs. (Value £50 +)

omLy £289
£332.35 with VAT

DAI-PCI 1

Plus: FREE with this adwvert.

Suitable recorder and library of mixed
programs inlcudings: Machine Diagnostic
and Machine and Basic Language Tutor

onLy £095

FBB4 with VAT

CP/M Operating System P 0LA.
DAl Super Fast Graphics Utility £15
SOFTWARE Assembler/ Disassemnbler £30

Word Processor £16 Basic Chess £5

DAl Twin floppy disk drives £896 (EG84 with VATI

This QUALITY computer meets bath HOME and BUSINESS needs in
STANMDARD FORM at LOWEST COST for this specification

VI C 20 Plus; Cassette recorder and cable oney £189
WIC 20 only £165 £217.35 with VAT
BB withvaT) . — —
for BUSINESS
and EDUCATION, etc.

MIMI 801
BAK RAM, ZBDA, 4 ports, twin DSDD
disk drives (JOOK], CP/M
Al included at an UNBEL[EVP«B LE £1,350
{E£1,652.50 with VAT
Norminal, sales and purchase ledgers, inveicing, stock control, etc.
“Special prices for piinters, monitars, elc. any system — PLEASE ASK
Computers: Carriage/Packing £9.50 extra please

" "COMPUTER }CONTACT

(SALES

22 BIRCHALL ROAD, RUSHDEN, NORTHANTSNN10 9RO
Convenience Phone (09 334] 56894 or 55673

6.00 p.m. to 9,00 p.m. and weakends .
Pricas may change without patice, Offers are subject to avabability




MICROSYSTEMS '82 is
sponsored by Computer Weekly,
Systems International,
Practical Computing, Your
Computer, Computer Talk,
Office Systemns, Data
Processing and Microprocessors Company

and Micrasystems
and organised by IPC
Exhibitions Lid.

Exhibition

Which Works
ForYou

MICRO®SYSIEMS 8L

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 services.
The formula is right — you
can make MICROSYSTEMS
'82 work for you by
reserving your stand
space NOW.

Find out how exhibiting at MICROSYSTEMS 82 can work for you by

completing and returning the coupon now, to:
Exhibition Manager, MICROSYSTEMS 82, IPC Exhibitions Ltd.,
Surrey House, 1 Throwley Way, Sutton, Surrey SM1 4QQ.

Please send details of exhibiting at MICROSYSTEMS '82, to:

Name

Positionincompany ST

Address
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This memory is made for yourAtom

OR OTHER 1MHz 6502/6300/6808 SYSTEM

MZ163B + colour
encoder mounted in ATOM

16 or 32K BYTE VERSIONS
Expand your ATOM to 28 or 38K RAM
Idaal for Ward Processing, Chess programs and Business Software.

Fully Compatible with other Acorn ATOM software and hardware

Varsions available to fit inside the ATOM while still leaving room
for other extensions such as the Acorn ATOM colour encoder board
Eurocard rack mounting types also available

PRICES: INCLUDING U.K, P&P &15% VAT

MZ163A 16K Built & tested to fit inside ATOM'S case £58.50
MZ163B 32K ., s ] £74.00
MZ163C 16K Built & tested, Eurocard rack mounting £62.00
MZ1630 32K ,, a e o £76.50
MZ1B3E Bare PCB to build any of above with data £23.00
MP100  DC/DC converter; powers any MZ163 board from

unregulated BV supply such as the ATOM mains adaptor £8.50

5.A.E, for further details.

Arti

e

TI.MEDATA LTD 57 Swallowdale, Basildon,
Essex. 3516 5JG Tel; (0268) 411125 won Fa

ALL PRICES INCLUDE U.K.P&P
VISA +15% VAT WHERE APPLICABLE.
PAYMENT WITH ORDER PLEASE,

Books and bits for ZX > Atom

The Explorer’s Guide to the ZX81

IF YOU'VE GOT A ZX81 THEN YOU NEED THIS BOOK !

Programs for 1K RAM, and programs for 16K RAM.
Games, Business and Engineering Applications,
FAM & 1/0 Circuits. Useful ROM Routines, Hints

and Tips. And Much Much Maore, for anly £4.95

The ZX80 Magic Book

*With 8K ROM/ZX81 Supplement®

Ganes PrOJFAMs, COMPUTEr MUsic, CONVErting programs
written in other BASICS, improving the picture

RAM & 1/0 circuits, and much mare £4.75
Getting Acquainted with your ZX81
75 + programs including Draughts; by Tim Hartnell £4.95

Mastering Machine Code on your
ZX80/80

180 pages of immense value to beginner and axpert alike. £5.495

The Atom Magic Book

A wiealth of games and other programs: storing speech in your ATOM,
convarting programs writtan in other BASICs  tape recoding himts,
and many more useful hardware ips, £5.50

Getting Acquainted with your
Acorn Atom

By Tim Hartnell and Trevor Sharples. 80 programs including
Draughits! £7.95

ZX & Atom IC’s & Connectors

S.a.e. for list,

uilllepAcd

'MICRO GEN QUALITY PROGRAMMES

ZX81 CHESS

ZX NEW YORK

LOOK AT THESE FEATURES

* Graphic display of positions on chess board
Displays separate record of your move and the
computers

Written in superfast machine code

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
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

* %

* o A

Can you bomb and blow up your
targets before your plane loses
altitude and crashes

* Superb Graphics

* Superfast Machine Code

% Score continuously incremented

* Displays highest score of previous
games

% Simulated bombs and rockets

ONLY £4.50 + 40pP & P

Cheques made payable to: MICRO GEN DEPT YC
24 AGAR CRESCENT, BRACKNELL, BERKS
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ZX-80 & ZX-81
THE FINEST MACHINE CODE FAST @0@@@0@@
MOVING GRAPHICS ARCADE
GAMES AVAILABLE |

fgpere T Lerrmion @@* @@*

o S [ | mls

fv/u g LAY

COMTROLS. 2

sizes of
= { ASTERDIDS.
3 ‘Wirap-snound
: i seman, Fyll
mobdity of ship
‘\ﬂ Banus ship ‘1\""
o e | OUICKSRWA'S
“'" latest arcace
game. A3 good
it as 05
ﬁ{' CEFENDER
- AEOUIRES aK,

RAK; 8K, ROM
+ SLOA MODE

Eoch prograsms beature on screen sconrg ard have software o dive 05 SOUND BD.
They are recorded twice on High guakty casseties and have FULL COLOUA cassemne
inssrts af ceigingl paintings by STEINAR LUND'

HARDWARE

05 MOTHER BOARD and OS5 CONNECTOR

The hoar of any axpansion system. Features an board 5V mpgulice +« paa sxparsion
£aCke1s 00 ke add an ncards. Can ba usad in vwa ways.
14 2% COMPUTER CONNECTOR-ANY EINGILE A0 UTN lout ne mxoa RAM FACK] Also sultable for ZX 80 wlth BK ROM
21 ZK;.E:!F‘ULLI CeJrchTGF -MOTHER BD. Hor two extra bds)
fAld PACK

L5 3K RAM BOARD lusing 2114 1.C.81
A 3K static Ham bl o fin 2X.80081. Combings with oeigingl 5K 1D gros 4K

o

R 110 PAGE
~ City of Alzan e nd
o B siator grng user Gondrol of 128 gitferent ches. Camas e Cfeafe r own
e T Ee TUNNELS & TROLLS '
NEW HaRLWARE o T i  BUCKET CATCHING 95
3E LUT K ON ul.‘:a-u HAM. MIXED TEXT B GRAPHICS, RESIDENT HI-RES H JAWS k3 e < 3
SOFTWARE (M ROM .

COMMANLES MOVE &y FLOT = v DRAW x,y; PRINT X8 COFY. WHITE l BECOME A AHT‘ST _'
5 CE ol 2% desgn. Resdent soltwane in ROM provide extremnely fast E . EH?-AM G : { _I.'.\ HH I‘: r["I‘l':

05 S0UMND B0ARD lusng AY-3.E910
A 3 charmal sourd etfects and music board easiy grogrammed from BASIC

Q5 CHRS saRD
[E

o
.

: Nis vedious cassetts foading. Mo doss of vahustle Ram epace. Just ] u TEH

instant HI-RES GAAPHILS. Seresn may COPIED T the prinmar, jE o ix[ ]%‘ }( H
S v o :  ETCH-A-SKETCH Mg\
DNNEUTCIR |.'4I)0 05 SOUND BO. £26.00 FHUIT MACHINE
With hold

DIGITAL CLOCK : ’0
DICE ROLLING > -0 74

Chiduirs shiuhd Be mads sayvatle 1o Cqu:l.slI ™ and sant 10 the Erllwing p,mr“;
plus 20 nthers

QUICESILY A, % UPPER BADWAHILL ROAD,
MAYBUSH, SOUTHAMPTON, MANTS.
s s o i R :

# Fequire

Send 5.4 E. for Catalogus and dsta sheets o above acdress
e Hmts & tips on programming

COME &ND SEE QUR FLILL RANGE AT THE ZX MICROFAIA Ol JTH JAaN 1582
S. ELECTR e C’@
. ONICS 66. The ZX80 Pocket Book still
zx81 available, priccs as above.

BUSINESS START | F ATOM BUSINESS

U P PR OG RAM Suitable for the exoanded Atom with floating point RO

o~ ; ch section contains:
® Calculate how to maximise cash flow without it

overtrading. - Opentingelnntutructmm

® Program on cassette. Comprehensive manual
describes how to adapt the program to a wide
variety of applications.

® Susiness game based on the program included
the cassette.

® "o mamory expansion needed. Runs in the
standard ZX81.

Cassette

® Blank cassette on which to develop your own
program included in the pack.

PHIPRS ASSOCIATES

S DOWNS AV . EPSOM Surrey KTIR 5H(

Send cheque/PO for £7 payable to: Tel: Epsom (03727) 21215 quoting vour credit
S. ELECTRONICS card reference. 24 Hour phone service. Air Ml
Box 321, YOUR COMPUTER, delivery in Europe add 50ps air mail elsewhere
Quadrant House, The Quadrant, add €1.50 per book. Prices shown above include

Suiion, Surrey SM2 5AS, UK ] | i .
Uk opostage and VAT on cassettes
b v Wl
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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 gat your VIC
up and running from day one, £5.95

[ ] GETTING ACQUAINTED WITH YOUR ACORN
ATOM, by Trevor Sharples and Tim Hartnell. 184
pages, B0 programs, including draughts. £7.95

[ ] GETTING ACQUAINTED WITH YOUR ZX81, by
Tirm Hartnell, Eighty plus programs in this 120-page
baok, including draughts. £4.95

[ 1] MASTERING MACHINE CODE ON YOUR ZX81
OR ZXB0, by Tony Baker. 180 pages, teaches machine
code from first principles. £5.95

[ 1 THE GATEWAY GUIDE TO THE ZX81 AND ZXB80,
by Mark Charlton. Over 60 programs and routines,
Z¥ BASIC explained in detail. £5.95

[ 1 49 EXPLOSIVE GAMES FOR THE ZXB81, edited by
Tim Hartnell, £5.25

[ 1] INTERFACE, the monthly magazine published by
the Mational ZX80 and ZX81 Users’ Club, in con-
junction with the Independent Atom Users’ Group, is
just £950 (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, | enclose £ ...

POStCROE s e e S e L A S R R R

Please make chegues payable to INTERFACE and send
the above form, or a copy, to: INTERFACE, Dept. YC,
44-46 Earls Court Road, London W8 6EJ

ZX81 Workstation. o

.. .is a stylish and
ergonomic plinth for the ZX81. It raises and
tilfs the TV to avoid eyestrain, holds the IGKRAM
in place and hides the wiring and power supply.
This very professional unitcosts £15, a built-in
powerswitch is £3, plus postage at £1.50, inc. VAT,

Peter Furlong Products, 125 Catford Hill, London SEG 4PR,
Callers by appointment. please. Tel 01690 ??gg.vma,mmesu

e 3

IS YOUR
ZX81

TOO NEAR
THE 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:
MALCOLM EVANS, CHANDLERS FARM,

NEW ROAD, CASTLEMORTON,
MALVERN, WORCS WR13 6BY
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ZX81

STUDYING OR TEACHING?

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:

COMPUTER TRAINING CONSULTANTS
4 TEMPLAR WAY, ROTHLEY,
LEICESTER LE7 7LN

Further inforrmation, please send s.3.e.

TIHGSD TGS
ZX8

26 Spiers Close
Knowle, Solihull
West Midlands

B93 9ES England

- 1K Space Intruders £5.00
3K Super Version £6.00

Written in machine code

ta give fast moving

‘Flicker Free' graphics.

A superb achievement

Supphed on casssite wih hshing

16K High Resolution £4.00
(192 x184) graphic pictures
MNever before achieved on the Zx

Create yaur cwn arhwork.

Supphed on cassel
ANl carnanstral

Wil IS tng
i tre

9K Nightmare Park £3.75

ﬁ The park of DEATH — can
wau get through this

rnightmare. Mo human has

vet succeeded, Confranted by all
s0rts of 'Happenings' vou'll be
takan to your wits and,
Supplied on casselfe oy
Specify 4K, 8K ROMor ZX81 when ordering.
NEW INTERACTIVE GRAPHICS for the 16k ZX 81

DRAGON MAZE .. are you cunning enough to evade
the dragen? you are impeded by darkness; the walls
are only displayed when you make a bad move, this
gives the dragon an advantage, You have toplay by
the rules- the dragon breaks them when he gets
angry. Fun for all ages!

) Cassette and listing. ........_ £5.00 (for ZX 8T anlyp)
i SUPER
(COMPUTACALC ZX | | ZX81 %o ><STELLAR.Z.
Financial Planning for the ZX81 16K
Ideal for solving “what if” problems at work or home, SPACE 16K SOFTWARE MS!'S'ASISC‘)N
The sgreen acts as & window on an “‘electronic BATFLE IMPOSS’BLE

worksheet” consisting of a grid of rows and columns
of headings, numbers or formulas. Move the cursor
up, down or sideways to 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 serolling across grid. single key cursor and
grid control, eapacity for over 2000 numbers (should
you ever need that many!), very fast computation of
sesults, ability to work with 2X printer, and
rerational procedure designed for convenieance and
2ed in ase.
nowerful piece of software brings the capabilities
= 2X81 into line with much more expensive
ters, Computacale will guickly become the most
sgram in your library as it takes over from
€= pap=rand calculator in aiding everyday finaneial

I

=1te and full decumentation send chegque or
100 &7 =5 to: Billeon Tricks, Dept. C8,
Chichester Rents, Chancery Lane, London WCS.

|icolt
l.ll‘ r;,i.ckb

[
!

T N
"

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?

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.

NEW 1K SOFTWARE
GRAPHIC — mowve to any part of screen and draw in text of graphics
from a ‘painting palate of your choice.
U.F.0. INVADER — Guide your missile to its target via the keyboard,
MASTERMIND — full sereen display of this popular game.
RADAR SCAN — can you recall how many battleships or submarines
have been spotted as the speed increases.
16K games cassette £4.95 inc, p&p
1K games casserte £3.95 inc. p&p

Make cheques payable to:

STELLAR SOFTWARE

144 Pampisford Rd., South Croydon, Surrey CR2 6DA
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Fuller FD System for ZX80/81——

The Fuller FD System is not a ZX80 81 add on’ but uses the micro board at the
heart of a more powerfull system, allowing the user to expand with the system
or stop with a standard keyboard & case and using existing Sinclair 16K RAM
pack etc.either way you only need a screwdriver to assemble the built items,
the FD Keyboard simply plugs into the ZX81 which is screwed in position in the
FD case, ZX80 installation requires soldering to the keyboard we will carry out
this work at a fixed charge of £10. SAE will bring you details of our products.
Have your ZX 81 Kit built by us FREE when you buy The FD Keyboard, Case and
Power Supply at £4295 + £2.25p&p

® FD Keyboard Kit £18 .95
® FD Keyboard Built £24.95
® FD 16K RAM Board £39 .95

® Above items + 80p p&p

e FD I(evboardll’\ﬂotherbnard add £15.95
to Keyboard price

® FD Case f£1175+ £1.25 p&p

1 7o Fuller Micro Systems
Sandfield Park East

Liverpool L12 9 HP
For orders and enquiries tel. 057-236 6108 Name
tick 2ZX80 [J 81 [

Please send me

| enclose a cheque ,‘po for

Address

If you don't believe that the Sinclair ZXB1 can do real work, come
and see us at the ZX Microfair (30 January 1982, Central Hall
\Westminster, London SW/1).

New product: 2 RELIABLE | 6K RAM pack for the ZX81 £42

INB1 + 16K Software: .

% Payroll for up to 30 employees. Meets all regulations. £25

% Stock Control. Fast, big, and versatile. £25

# Budget.£15

# Critlcal Path Analysls. 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. £B

% 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.
FeEn COMPETITION
WIN A
48K MEMOTECHI

Open to all purchasers of 'GOLD" or
Games Pack |

A4BK Memotech will be sent to the player
Tape hint: always rewind who sends us the highest score recerved by

cassette, keeping their delicate 31 July 19821 Monthly prizes of blank

= cassettes far your programs|
recording surface protected lfyou have alteady bought GOLD", send

inside the cassette housing. sae for a copy of the rules.

& HILDERRAY LTD Vil

HILDERBAY LTD(YCF) 8/10 Parkway, Regents Park, London NW17AA.Tel:01-485 1059. Telex 22870
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[ LOAD AND SAVE PROGRAMS FASTER |
AND MORE RELIABLY WITH THE
ABACUS CONTROLLER
A MUST FOR CASSETTE BASED
MICROCOMPUTER SYSTEMS —
7X80/81, ACORN ATOM and APPLE

sBUILT IN
MICROPHONE!
SPEAKER
Alcnacs yOU 10 NEME oSMART
=2 hefore COMPACT CASE:

‘White 4_B.5. housing
mEaEUTing
1K) = 55 = BDmm

and cue up
- ams accuratehy
wady for loading

+5INGLE SWITCH
OPERATION:

Load and save
programs simply by
selecting position on
switch. Eliminates
Rum caused by
laaving both jack
plugs in cassatia
recondir,

#PLUG IN
CONMNECTIONS:
‘Supplied ready to use,
just plug inte
computer and cassatie
racorder — no need
1o remaove plugs
again. Connections
Supplied fo swit your
LomgRer,

o70 CENTIMETRES
OF CABLE:

Allows you to site
cassate recorder
convenienthy,

#SIMPLE EASY TD
FOLLOW

INSTRUCTIONS:
Coanmct up the
controfter in seconds
~ lparn to use in
minuTes,

Send Cheque or P.O. for £12.00 including P&P to:

ABACUS ELECTRONICS
186, St Helens Avenue
Swansea, West Glam.

Tel: (0792) 50282

ZX81

MACHINE CODE
DE-BUG/ MONITOR

® ELIMINATE MACHINE CODE PROBLEMS with
"ZX-MC" — a new software debug/monitor for 16K
ZX81.

® ENTER, RUN & DEBUG your machine code
programmes independently of Basic commands. “ZX-
MC" resides in RAM and leaves you 12 %K of RAM 1o
work with,

® SAVE & LOAD AT DOUBLE SPEED any specified

area of RAM, At last you are freed from storing your
machine code in Arrays or REM lines,

® REGISTERS DISPLAY & BREAKPOINTS to make
‘=bugging easier — PLUS many more useful
smmands.

® 2 MUST FOR BEGINNERS & ADVANCED USERS
-oncentrate on your machine code programs, not
now and where to store them.

® 2x MC is supplied on a high quality cassette with a 32
eo= operating manual, for only

® -5 for further details.

wrreseue £6.50

6 Corkscrew Hill, West Wickham, Kent BR4 9BB

Futly

inclusive
fc.w.o.)

VE

personal computer software

16K/ZX81 SOFTWARE

“STARTREK"

AND NOW

"“SUPER-WUMPUS"

“16K STAR TREK": Full Graphics, 4-levels of

play, 8 x B Galaxy, Starbases, Phasors, Photon

Torpedos, Klingons, Remulans, 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-

Mim, Flight Simulator.

Prices: £4.95 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.

Flease quote Ref: YCJ1

SILVERSOFT

— 40 Empress Avenue

Iiford, Essex

01-518 0877

PROGRAMS FOR ZX81

CASSETTE ONE

| had your Invaders/React cassette . . . | was delighted with this
first cassette.”

P. Rubython, London
"l have been intending to write to you for some days to say
how much | 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 1K BASIC PROGRAMS | Ching,
Mastermind, Basic hamgman, Robots
CASSETTE ONE SIDE ONE has large screen versions of
Invaders and Maze of Death, ready for when vou get 16K.

All on CASSETTE ONE for £3.80,

CASSETTE TWO

Just out, ten 16K Basic games on one cassette.

OTHELLO CRASH
AWARI ROULETTE
LASER BASES PONTOON
WORD MASTERMIND PENNYSHOOT

RECTANGLES
All on CASSETTE TWO for £5.
Recorded on quality cassettes, sent by first class post from:

Michael Orwin, 26 Brownlow Rd., Willesden,
London NW10 9QL.

GUN COMMAND
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ATOM USERS!

ZX81

users

I need more memory!
please rush me within

10 days, the fully assembled,
tested and guaranteed

‘BYG BYTE’

16K RAM

NAMG o e e S v s e e
Address ...........

ADPROM
4000 UNIT

for adding on EPROMS as
required. Can be used on other
gomputors with 24 pin EPROM sockets

le.g. 2X 80 » -+« £32 [excl. vat &p.p.)

WANTED! ! E:Iegiant programs for our EPROM
and TAPE library service,
Details on request with brochure,

w * *

ATOM CONSOLE
CASE

Caseonly -+ » « £25 :
(excl. vat & p.p.) m ' e
Polished teak veneered sides, textured biack stelvetite and aluminium
chassis. Plenty of room inside for RAM Expansion funits available
from us ), power supplies etc..and TV, on top, Available as case only,
or with integral RAM expansion unit. andfor integral ADPROM 4000,

Make all cheques & PO’s payable to:- * *

*
Phoenix Marketing, Oaklands House CASES FOR YOUR OWN PROJECTS

Low priced QUALITY cases-STRONG enough for the workshop-

RAET =

EmssEEEEEmEEmE

Solartron Road, Farnborough, Hants. e b T s
Matt black plastic end cheeks. textured Stelvetite body, | from £6:25

FULLY INCLUSIVE PRICE Teak veneerad end cheeks, Aluminium & Stelvetite body , | from £7-88
* ¥ 4 lexclovat & pp.)

FOR BROCHURE & PRICE LIST SEND AS SAE TO
ELINCA LTD., LYON WORKS,
- CAPEL ST, SHEFFIELD S6 2HL )

-

c&iﬁ@ ADVERTISEMENT INDEX

< ') Withcolourandsound.| | - o 0o

Abaeus Electronics 85 :
ADDA Computers Lid, 20 Lirsis: ! e
Acdictive Games [} Lowve Electronics Fl

A F Software B ]
] a Haldlng Gl Macroncs B3
— T -8 i“d"’ Computers 29 MDR intarface 59
== ulomata Cartography 1B Meama Tech 14
P B Michael Orwin B85
'l ‘k il Bridge 5 ottesre 78 fhicro Age &
= el . Buffer Micre Shop = Micro Games Simulations 23
[ = ;o ' Bua-Byte 34 Micro General a0
- - Byte Shop B Microstyla 4
Bicrosystems £l
Cambridge Collaction i3 Micro Value B&0
Cambridge Learning k] Micro BD 65

Ehlumg:'::rnt LT N

omp Shap 7 i X 1 (inferfacel
Computabits 54 E::LC:LZI ZX-80 and 81 (inferface) g%
Computer 100 76

Computer Contact 7B [v]
Computer Fair 48 B 45 Dakleaf [}
Computers For All 5 Off Records 76

L_._ Computer Training Consultants 83 ]
— e Croftan Elecironics 23 Fheonix Marketing 25
Control Technology 1 Phipps Assoates 81
D Picturasgue 85
[Deans Elactronics e} Program Power 7B

* . DK Tronics 66 [a}
E Cuicksilve g1

1 l l C u 1 l I v a East London Robofics af) R
- . L Educara 35 AD Laboratornes 40

Efinca a6 5
Essential Softwara 0 S Elge1ranscs a1
s ‘E:uans M a2 Silica Shop 72
LT Silicon Centra 78
c ICKENHAM B eorcin e Froma Computers a8 Silicon Tricks &3
OM PUT E R VISA e e g sk o v Fullar Designs B Silversaft a5
CENTRE LTD T Furiong Products &  Sinclair 43, 4, 45, 96, 87
Futurasalt 40 Sallar Sofrware &3

01-892 7896 o H™ s 2 T
e awson Congultants BMpUS 47
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| Traffic Technology B2
10 Systems 23 Twickanham Computar Cantre BE

Indusirial Proces 47 W
Widaen Software 27

72 Heath Road Twickenham Middlesex jn“seg;’;fz?;‘“'* S Mdesiond &
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Make the most of your
Sinclair ZX Computer...

Sinclair ZX

software
on cassette.

53.9—‘5 per cassette.

The unprecedented popularity of
the ZX Series of Sinclair Personal
Computers has generated a large
volume of programs written by users,

Sinclair has undertaken 1o
publish the maost elegant of these
on pre-recorded cassettes. Each
program is carefully verted for
interest and quality, and then

rouped with other programs to
orm a single-subject cassette,

Each 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
cassetles are suitable for unning
on a Sinclair ZX80 - if fitted with a
replacement 8K BASIC ROM.

Some of the more elaborate
programs can be run only ona
Sinelair ZX Personal Computer
augmented by a I6K-byte add-on
RAM pack.

This RAM pack and the
replacement ROM are described
below. And the description of each
casserte makes it clear what
hardware is required.

8K BASICROM
The 8K BASIC ROM used in the
ZX8l is available to ZXB0 owners
as a drop-in replacement chip.
With the exception of animated
graphics, all the advanced features
of the ZX8l are now available on a
Z£X80 - including the ability to run
much of the Sinclair ZX Software.
The ROM chip comes with a
new keyboard template, which can
be overlaid on the existing
=evhoard in minutes, and a new
“erating manual,

I5K-BYTE RAM pack
OR-byvte RAM pack provides
“5 MOTe Mmemory in one

= module. Compauble with
idthe ZX80,itcan be used
T storage orasadatabase,

M pack simply plugs
~1NZ expansion port on

nelair ZX Personal

e &

Cassette 1 -Games
For ZX81 (and ZX80 with 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 -vou're surrounded
by 40 of the enemy. How quickly
can you spot and shoot them when
they appear?

METEORS - vour starship is
cruising through space when you
meetameteor storm. How long can
you dodge the deadly danger?

LIFE-]. H.Conway’s ‘Game of
Life’ has achieved tremendous
popularity in the computing world.
Study the life, death and evelution
patterns of cells,

WOLFPACK - your naval
destroyer is on a submarine hune,
The depth ch arges are armed, but
must be fired with precision,

GOLF -whar's your handicap?
It's a tricky course but you contral
the strength of your shots,

Cassette 2-Junior
Education: 7-11-year-olds
Far ZXE1 with 16K RAM pack

CRASH - simple addition - with
the added attraction of a car crash
if you get it wrong.

MULTIPLY -Jong multi-
plication with five [evels of
difficulty, If the answer's wrong-
the solution is explained,

TRAIN - multiplication tests
against the computer. The winner's
train reaches the station first,

FRACTIONS - fractions
explained at three levels of
difficulty. A ten-question test
completes the program.

ADDSUE -addition and
subtraction with three levels of
difficulty, Again, WIOng answers
are followed by an explanation.

DIVISION - with five levels of
difficulty. Mistakes are explained
graphically, and 4 running score is
displaved.

SPELLING -up to 500 words
over five levels of difficulty. You
caneven change the words yourself,

Cassette 3-Business and
Household
For ZX81 fand 7 X80 with 8K
BASIC ROM) with 16K RAM pach
TELEPHONE - set up vour own
computerised telephone directory
and address book. Changes,
additions and deletions of up to
50 entries are easy.
NOTE PAD-a powerful, easy-
Lo=run system for storing and

retrieving everyday information.
Use itas a diary, a catalogue, a
reminder system, ora directary,
BANKACCOUNT -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 pach

LUNAR LANDING - bring the
lunar module down from orbit to a
soft landing. You control attitude
and orbital direction - but watch the
fuel gauge! The screen displays your
flight stawus-digitally and graphically,

TWENTYONE -a dice version
of Blackjack.

COMBAT - you're on a suicide
space mission, You have only 12
missiles but the aliens have
unlimited strength. Can you take
12 of them with you?

SUBSTRIKE-on patrol, your
frigate detects a pack of 10 enemy
subs. Can you depth-charge them
before they torpedo you?

CODEBREAKER -the
computer thinks of a 4-digit number
which you have to guess inup to 10
trics. The logical approach is best!

MAYDAY - in answertoa distress
call, vou've narrowed down the
search area to 343 cubic kilometers
of deep space. Can you find the
astronaut before his life-support
svstem fails in 10 hours time?

Cassette 5- Junior
Education: 9-11-year-olds
For X8I {and ZX80 with 8K
BASIC ROM)

MATHS - tests arithmetic with
three levels of difficulty, and gives
your score out of 10,

BALANCE - tests understanding
of levers/fulcrum theory with a
serics of graphic examples.

VOLUMES -‘*ves' or ‘no’
answers from the computer 1o 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 frorn MEDIAN,

BASES - convert from decimal
(base 107 to other bases of your
choice in the range 2 1o 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.

Sincl=ir-
ZX SOFTWARE

Sinclair Research Lid,
6 Kings Parade, Cambridge,
Cambs., CB21SN. Tel: 0276 66104,

T e e e e — e ——— — e

To: Sinclair Research, FREEPOST, Camberley, Surrey, GUL3 3BR. Please print I

Flease send me the jtems | have indicated below,

v Code | T]EII'I

*Please add £2.95 1o total order value only if ordering ROM and/or RAM.
Lenclose a cheque/PO} (o Sinclair Research Ledfor £
| Flease charge my Access/Barclaycard: Trustcard no

illclTpr'u:c Total I

Q

' 21 _t.:_xs:.x:uc_l_-l’;'amc!; _;_,'3-.‘45 o

| L i Cassette 2 —iuniur]—'.c!ucation_ ) £395 N l

I » 23 Cassette 3-Business and IIu|_Js|:imId | £3ss = I

l | LM | Cassetie 4- Gur_|£s__ | £395 ] 4| l
23 (:SQ_S-'L'L‘II: 5iuniur!fduri|t:iun | {3_-.95 I

| || 17 | *BKBASICROM for ZX0 L 4ss _]_

|' 18 | *16KRAM pack for ZXE] and ZX80 £4995 | f

| i *Post and packing ( ifapplicable) | L2395 |

| Total £ ]

| “Please delere as applicatis,
I Mame: Mr/Mrs/Miss

I Address: L1 | | | |

|
I
I
I
|'

| | | L |
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See it here, buy it now

AT YOUR LOCAL
BRANCH TODAY!

Birmingham Byleshop Gomputeriand 34/98 Hurst 51, B3 470 Tel: 021 622 7149 London Byteshop Computerand 324 Euston Road London W1 Ted: 01-387 0505 Nottingham Byleshop Compuberland
Q24 Upper Parliament 51 NGE1 6LF Tel: 0502 40576 Manchester Byteshop Compuleriand 11 Gateway House Piccadilly Staion Approach Tal: 061 236 4737 Glasgow Bytesnop Computerland Magnel
House B1 Waterloo 51, 52 TBP Tel: 0ud1 221 7408

A member of the Comarl Group of Companies,



