FEBRUARY 1982 | ul.2 No.2

CUBE MASTER
an
2=-8I




FRaidddi i dddd bbb

GENIE I L POCOMPUTER STETE

. that’s the enly word 1o really describe the supeth Genio

microcompuater system, the home compuler which is

compatble with the TRS ED, and ideal for all micre -

onthusiasis. especially the committed hobbyist Sl 3 2

Genie has now been upgraded to Genie [, incorporating all of the original Ihe Bl & inter can be connected lothe
Lee & sugh the expander or directly

excellent features, but with the addition el
Extended BASIC. including RENUMBER and SCREEN PRINT
Full upper and lower case, flashing cursor and auto-repeat on all koys
An internal SOUND UNIT to add a new dimension 1o your own programs
AMACHINE LANGUAGE MONITOR, witk Display, modify enter and axaculs
{with bréeak polnts) lacilities
Genie [ has all of this, pausd the built-in cassette deck, |6K RAM, 12k ROM with
BASIC interproter. full-size keyboard . an extzemely wide range of new and ups
dated peripherals, and liseraily 1000% of pre-recorded programmes available
é’;ﬂ slmost unbellevably the price of Genle | is even lower than that of the original
enie,

cter using the Farallel Printer
it, writh an 80
, oparating
0 characters por

Az well as the cbwvious advantage of mass
storage. the addition of the disk sysiem io
{he Genle means much fagler access to
other languages and full random access
file handlin .%p 10 4 of these 40 track
drives can be used on 3 system

\ The Genie [[is a major
breakihrough for small
business compulers
Harnessing all the
sdvartages of Gonie L,
ircluding low price, Genie

1 adapts perfecily te
SPECIAL TECHNICAL GENIE

with the fallewing

- HOT - LINE ON 0629 4995

Numerc keyboard Bazic business commands

Four usable, definable Fully expandable with the for all your technical advice and s«
function keys same peripherals et b
Extension o BASIC

x

New, a cholce of 2 manilors giving a clear easy fo
read image. The updated E(?I.IJ] has a new green
phospher tube

e :

An updated Expansion Box (EG 30l4)is a
major feature of the new Genie | system
and unleashes all its posaibilities, allowing
far up 1o 4 disk drives with optional
double density. [t connects 10 4 printer, o

R5232 interface or SI00 cards. There 1s 1Bk L~ -~
RAM fitted and it has a new low price! Che SEEPf.E.d gt
L I Tl r\'\.

Telephone: 062

-

atlock. Derbyshire DE4 5LE.
4995 Telex: 377482 Lowlec G.
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EDITORIAL

TEACHERS must be very disappointed by the BBC's Computer Programme series, which
began transmissions to schools on January 11, First, most of the schools which had been
promised priority delivery of a BBC Microcomputer in time for the start of the series are
still waiting for their computers to be made — largely because of reliability problems with
some of the chips. Secondly, those schools which were supplied in time for the start of the
series would have found that they do not need it. The BBC Microcomputer might well be
the best value for money to have hit the market for some time but it simply does not seem
very relevant to the Computer Programme, which treats computing in general and
abstract terms. The BBC's argument is that it is unreasonable to expect all the viewers to
follow the series through from start to finish and that there is, therefore, no point in trving
to teach the viewers much about programming other than to Load and to Run programs
from cassette.

The BBC series is still interesting and will no doubt help the complete novice to
understand microcomputers and the kind of programs that one can expect them to run.
Those teachers who were planning to let their pupils view the entire series during the
school day might well, however, have some doubts abour spending so much of their
valuable time on such a general overview of the subject. We are sure that most would have
welcomed a more detailed and informative look and an awtempt to teach some of the
specifics of the subject, Why is it thart television is terrified of going into detail?

The problems that the BBC has had in making its series raise a more general point
abourt the problems that the media have always had in dealing with science, especially in
programmes which are supposed 1o be educational. With the exception of BBC Radio’s
science programmes, the emphasis has always been on being entertaining to the exclusion
of detail. We suspect that one of the reasons that the BBC abandoned its attempts to teach
us how to program the BBC Microcomputer is that no way could be found of fitting hard
detail into the received view of how a sleek and glossy science program should look and be
presented. Television science programs are always produced and presented by generalists
who do not have a science background. These generalists then turn to scientists to advise
them on the content; accepting and rejecting thar 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 1o hear from those of you who already have a BBC Microcomputer —
how have you been using it with the series? We would also like to look at programs you
have written, especially, but not exclusively, those with a slant towards education.




WITH * 16K user RAM plus extended 12K Microsoft BASIC in ROM *Fully TRS-B0 Level Il soft
ware compatible “Huge range of software already avadable *Self contained, PSU., UMF

\ mBAGEtE, S5t LatEate

video moniter or LIME TV
disks | and prnier *Absoluiely complate
/ 16K 22 99 + VAT

\

THE Video Genie EG3000 Series

*SamEy Blugh e
*Full sxpantean 10O

Acorn Atom

- " Unique in concept

: the home compu
that grows as you :m'

Special features e

--1_,,“,‘_

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

just F|1 i g, PG

by seikosha

Graphics, Normal and
Double- Width Characters
can be printed on the

sama ling. Pine Feed
Tractor is equipped as
standard,

Twa Ling-Feed
Commands (1/6 and
1/9 inchl

Print on Plain Paper with

Continuous Self-Inking Ribbon for easy handling P
Centronics type Parallel Interface standard

Wide Range of Optional Interface Boards
Self-Test Programme standard

&=

£226

- *FULL SiZEDKEYE
*ASSEMBLER
Simple to build, simple to operate AND BASIC
A powerful, full faciity computer s7AT )
with all the features you would *L%PUﬂLg:[L}Ig:SE

expect
Just connact tha assembled com-
puter to any domestic TV and
power source and you are ready
to begin,

*HIGH RESOLUTION
COLOUR GRAPHICS

cassette interface UHF TV out

Full-sized OWERTY keyboard put Full assembly instructions
6502 Microprocessor Rugged

imjection-moulded case 2K HAM
BK HYPER FICIH 23 integrated g 120

gircuits  an sockets  Audio + VAT

The Second Generation
Personal Computer
e
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SUPERBRAIN

SuperBrain's CP/M cperating system
boasts an owerwhelming amount of
available sortware in BASIC, FOR-
TRAN, COBOL, and APL. Whatever
your application. . . Geanaral Ledger,
Accounts Receivable, Payroll, Inven:
tory or Word Processing, SuperBrain
is tops N its class.

Aculab
Floppy Tape

The tape that behaves
like a disk.

Connects directly to TRS-80
level 2 keyboard. Operating and

Highest performance-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, 2665 x 335) Commands for Smooth Music,

*Character mode (60 x 24} random frequencies &

320K £1850 700K £2400 file handling software in ROM *Split Screen Modes .E!'ﬂ!-'elc-ped et
1.5Mb £2750 8 commands add 12 powerful Personal R5232 | |F
COMMODORE functions to level 2 BASIC. No Computer at only
OMPUTERS buttans, switches or valume + VAT
. C £415 controls. Full control of all - The Paper Tiger 460 sets new standards
FELOR. cae uncions from keyboardor | P@PET T 1gET 460 b et el s
PET 32K £650 program. Maintains directory with Foatures like 3 Specially Srweloped nine wind ‘staggered column’ hasd whseh ;_“f, ops. i ity
" DS o | e e e s 25
GII' a 11 st offers & Be-di nal b HI=s milhi a0 enhanoe 15 pianl Earm o Ch@ @ fir-
D lSK DHI VES &_ V'd G = ':.tth anil w:.'!: uf':gr-.b:-:ﬂ::l:"rT:mﬂ-hh- 1:::.-.\; :s. Fulh 33 Mono L: ;\In:f::hﬁﬁ:llggpﬁfn.; i:._;:;
4040 £695 ideo aenie owners matc justfication, programmable horizontal and vertical tabbing, and “fine’ positioning for
ward processing apphcatons
TRS80 £795 - var
PRINTERS = L16 P Ticer560
EPSON TXB0B (inc. I/F & B aper lger
cable) £299 Vldﬁ_ﬂ 2170 The :-ﬂw T'_-It_.st-; 60 is 11';!- firg) ul:nrur which l';\rldq?'sr rh? ge0 batween conmeni
- and “daisy whee! types olfenng guahty prrnbing at a relateesly It phce
Ezi{égxﬁaﬁg&u %ﬁ Genle 5 Full ‘wadth 132 codumn prenting a1 160 ¢ p.s . & umgue mne wirg “slaggered onot
dirgctional printsng, an bl rAcior leed and & Bost of selectable teatures
Pgﬂu! £8O95 PI ur|cﬂr rErary MEtn nler
ANADEK D El'ase ad:;lf1 0 &c 1' ?"lln :1: 'r'::-ll :r:::ﬂlr.-l '.!-‘r-lb..u!ll-r-f a Tull de plod graphice
ANADEK ngm.l EE de IVET a;w tﬂ a facsty 11 supplied whsch inchodes a 2K 2 995
computers etc. Bubier
tg!Ei?::g:!lUH; Plus 15% VAT on all prices.

10" GREEN SCREEN

IThcraStyl

29 Belvedere, Lansdown Road, Bath BA1

£95

Telephone: (0225) 334659
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Books & bits

Books — Manuals — Diskettes

— chips 12114 x 2 1K) £4 pair
RS232 to Centronics interfaces £40 a1
A variety of second-hand computer
sparas, repairs and service

ribbi

¢ available,
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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

SE— s
; _E LISE

£645.00

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

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

ELECTRONICS

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

B ATowsandDArs
W ALWAYSINSTOCK
Complete range of Atarigames.
Open Mon - Sat. 9amfill late.
Credit cards welcome.

NEWTHIS MONTH

You

s £10 OFF

collect

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

Send for price list and mail order details.
135 HALE LANE EDGWARE MIDDLESEX HAB 90P
TEL: 01-959 7119 TELEX 881 3241

OAKLEAF
COMPUTERS LD

BUSINESS PACK for 12+ 12 ATOM

CONTAINS:
* Tool kit with 1200 baud rate for high speed data flow.
* Atom Business by J. Phipps. A complete guide to an
Atom based business system.
* Database from Acorn Soft. Will sort and organise up to
100 records pear tapa.
* Blank data cassette pack: contains ten tapes, one pre
loaded with amended high speed progiams.
* Full iterature pack.

ALL FOR
£59.95*

Order your GPBO printer
al tha samea tima for

Order by telephone
quoting your card
number; or write
enclosing your

remittance ta: only £1 2.99. 95
109 DUDLEY ROAD,
GRANTHAM + Full range of Acorn in stock.

LINCS. NG31 8AD
Tel: (0476) 75994

Prices on application
*Please add £3 UK p&p
+ VAT at 15%
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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 01-861 3036 or
complete and return the form below.

To: Martin Bloomfield, Your Computer, Reprint Depart-
ment, Quadrant House, Sutton, Surrey SM2 5AS

.copies of article/advert.

| am interested in

headed . .featured in this

.. issue dated . .

journal on pages

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

o e R T A LT 4 e

Company . .

ORI ¢ T B e e e T

% A& FSOFTWARE }
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For Atom Users
REAL TIME GAM ES

G000 POLECAT: Avoid being eaten by the pe

3 3 the
maze for you. 5K text6K graphics.... £4.95

G0101 EARLY WARNING: Destroy the attacking (CEM s uang a
realistic radar display and intercep! massiles 48 levels
Sound. Score and screen counters 2K text 6K
BB s s e b v an Cm b s £4.95

GO0z MINEFIELD Watch out for chaln reactions as you clear
the mines with your tank. Each miss b &5 harde
Sound. Scoreand high score, 5K text 'y K grapmics £2.95

G003 TANGLED: Challenge your friend or the &1
of skill. The more you score the harder

Four skill levels., Sound. Individual angd nghest scores
displayed. 5K test ¥:K graphics. £3.85
EQZ200 TIME TUTOR: Teach your children the » tme modern
wway, the program randomly salacts a tme ang csplays it on
a standard clock face, responding 1o the stugents input
telling the correct time if the stwcent s wrong Makes
learning fun, Sound. Score. 5K text ;€ grachcs £3.95
D000 POLECAT! EARLY WARNING ..EB.BO
O0105 MINEFIELD! TANGLED . .. i .00
C0106 POLECATE! EARLY WARNING MINEFIELD ......£10.00
DO107 Allfourgames programsonly....... . e £12.00
T0101 Pack of 10 Personal Computing Casss E7.95(C30)
We pay 25% royalties on your programs — shone for details
ORDER FORM: To A & F Software, 10 Wilpshire Avenue,
Longsight. Manchester M125TL
Plegsesend me .......coccoianiis lanclose chaque poctal orderforE ..o
Please debit my Access/ Barclaycard No
SIONAIINE. ..o vmianamniabiiini

MNameand Address ......ocoe.
24 hour telephone ondering serace (0871 2487155
All orders normally despatched within 72 hrs

W 1 2.2.2.0.2.8.8.8.0.0.0.8.8 8.8 &4 -




EUROPE'S FABTEST SELLING ONE BOARD COMPUTER

( OM'EUKH UK101

COMPUKT
THE FEATY il ALL

& 6507 based syRtem Bawt vl 1o -

Bass Fasrest around & Full Oty ROFE

Eewboard = 1K RAM Expandable 1o 8K i EDMPUTEHSﬁJ'?P:;:: ™
¢ E

an Bosrd & Posdr supply sna AT
Modulator on board & No Eefras :
Arpder] PI||Q i gne o & Kansas City e b a FHE Ew

Tre Aadeo Shack TH‘S--B:ITM Model 10 = a ROM basod

smpter SySIem conget;ng of Tape Interlace on board » Free : M
2 onch scrésn to daplly retults and oiher sfonmateon Sampier Tape nchedng powerty ) f g - hON'rﬂH {a sﬂ'ﬁ'lngb
® & §5 ey console keyboard for snguitng peograms and dala ' ich i

Casdgssembier angd Mormidor wern sach
Eil w1 vl wwand B0 Bdrn about Cursm

Bl oE  Beul Sum 1 kA aPur o macPene S.Elul.g- D

10 Darv 1han (Mg o The Mach-ng 1o yiou
_KIT ONLY £99.95 . var

I, =
Buad "..JI:I.'.'ﬂI.‘T'Hh"'ﬂ an
- Lﬁm““"" o Fully Assembiled E‘I. VAT

NEW MONITOR IN ROW avadable separately &1 CT.890 « VAT
Improvsd Basic Tunglion evied GARBAGE rounne Allges correct vse of STRING ARRAYS [4.90 t\!-
Thie chup can be sold separately (o exsting Compukit and Super boaid users « VAT

Ncludes Flash,nq
reen Ed’;nng [
ata pn rﬂﬂﬁ

the Computer @A Z-80 Microprocessor, the “beaens” of
e gystpm @A Real-Teme Clock 8 Read Ondy Memoey

ROMI contareng the Model Il BASIC Language [Ty
smpatible wilh most Model | BASIC programs! @ Random
Access Memory (RAM for storage of programs ang

p wram your
a smail outiay

amile tha Computer is on iamount S expandatie from
o TEBK | optonel extral @ & Cassotte interface Tor long térm
storage of programs and dats (nequires 4 separale ©assele
recorder aptionsl agiral @A Ponter Interdace for hard copy
output ol piograms and data iregqueres a separate ine prnter
optonal extral @ Expanson area for upgrading 1o a dak
pased systemn {opticnal exiral ® Expansion area for an BS
232 C sorig! communications wierface lophonal Buital
Al these components ate Containgd @ a sngle mouided case
and all arg powered wia ONE Dower cord
D Drvvis Kot woth 2udd Traeh Droves - DRSS - VAT
Disc Drwves Ko with 2xB0 Track Drwves €728 - vAT
Add 25 Tor Instattanon

YOUR ZX80 IS NOW NO LONGER
REDUNDANT

Upgrade your ZXBD to the Full aremated graphacs ol
theg JXRI NG screan Fhckor
FOR ONLY £12.95 - vAT IN KIT FORM

Waiki anly i comunctan with NEW B ROM fron
Swnclaer (Mot included

FOR THE COMPLUKIT Asawldyer Faons [14.90
GAME PACKS 11 Four Gaes 0500 4 Four Garmes (D500 3 Thege Games BX ondy 05,00
Super Space invaders (BX) D850 Cheauers [3.00 Realvme Clock £3.00
Lase for Compuii E28.650 &0 pen Espanson Jumper Cable £3.50 Al Prces pachusve VAT

THE VIDEO GENIE SYSTEM

ideal for small busnesses sChools, CORSQRS. POMmes, §IC
Sustable for the papoeenoed  eapotencoed.  hobbyst

DIT e eir
X EG3000
4, el

Series

mn

IE's @ nev nd of mgsical mstrument, A compuier controlied
synthoszser thal halps you craatd, play and Brrange CoMmpng
tong that normally Take yvears nf musical tranang

@ 18K user RAM
plus #tended 125 Nhcrosolt
BASIC wn ADKM & Fylly TRS B0 Level i
¢ VAT sof twisre compatible ® Huge
range of softwaie seady svaslable @ Seif comained, PSU
UHF modulator. and cassette @ Sumply plugs o wideo
moret oF WHE TY 8 Ful sanarseon 1o T 30T D
& Abgoiytely ComDlgns st fit g mgeng plug

Tha Vides GERiE A § COMDIE COMBUTEr SYR1am raguirmg
only conneckon o a domestc B2 line TV se1 to be fully
poerabonal o ol reguired 3 vedeo monitor Can Be connectisd
1o pinedle 1he bedl guably deplay 51 key typewter style
hewhoail  wheh 1Eatutey 2 Y0 Sy rofavar. SupDied won
e followsng accessores - ®BASIC demonstrabon tape
& Video ead. @ Second casteted lead @ Usess manasl
# BASIC manual, @ Begmnars programmang manudl . Wil
uselul programs n the BASIC computer language yoursel

HITACHI
proressionar 1
"monIToRs I

129 £99.9
£499 £149

& Rellabllity Solaf state corcudry uishg an IC and sducon
ranss1ors ensures hegh relabebty @ 500 lnes horizontal
resodution Horronts relodultn o excess of SO0 el B
Bcheevind on peaciure conler ® Sisbls ploture Even played
back pctures of VTR can be deaplayed withoul pttering
® Looping video input Video input can be looped through
wilh Dudt-on jermanatspn $wolch, & Extprnal WY CReTE
thon lavadable ax opbon for U and C typesl @ Compect
construction Two mondtons ae mountable sde by S8 o B
standard 19-mch rack

16K

¢ 79

WE ARE NOW STOCKING THE
APPLE Il AT REDUCED PRICES

AUTOSTART
\ EURO PLUS

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

Thea Expansson Board & desigred lor mose (hae
st memory -« that s why 1 Ccosis more Than othaess

16K £69 - var 4K £49 . va
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MICROLINE 80 E299 - var

® B0 cps Uni-dwectiona! @ Small sipe. 342 IW) = 254 (DI »

108 (H) mm_ @ 160 Characters, 36 ASCI and &4 graphics 3
Character sipes: &0 B0 or 137 cham/ bng & Fricton
ind P Fasd @ Low nome 65 dB & Low waight. 655 g

-

[ ]

|

Gatting Started APPLE 1| 5 foster, smaller, and more
powerful than it predecessors And i's more fun 10 use oo
bacause of Bult. i leatures |
®BASIC The Language that Makes Programmang Fun
® High-Hesoluton Graphecs (on @ 58 000-Poimt Arayl oo
Fingly-Detaded Displays ' Sound Capabiity that Brnogs
Programa 1o Lile @ Hang ~troks for Games andg Ot hq-
Hyuman-Inpyut Apnkcatine @ lniprnal Mempey Capapey of
28K Bytes of RAM 125 Bytes of ROM: foe Big System '-"'o*
formance g Small Packags @ Eghl Accessory Expanson
Siote 1o ot the System Grow Wil Your Neads

You don't need 1o be an expert 1o engoy APPLE I TR a
compdstd rasdy-10-TUR COMBGTR! JusT CORRBCT i 10 & valed
drsplay and S1an wang programs (of wihling youl owni the
lirst chay  You i Firdd that f8 tutoral manuals hels yvou make o
VOUF Oweh Deraonsl prablem Lol eer

ACORN ATOM

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

Fully Assambled 149 « vaT

MICROLINE 82 £449 « vaT
o B0 cps B directional logic seeking @ Small guze: 360 (W)
« WBI0) = 130 M) mm. @ 160 characters, 96 ASCH and 64
gaphcs, wath 10 Namons! character g0t Varnants, @4
Lraracted sizes. 40, 66, B0 or 102 chars bne. @ Builtin
parallel and sensl steiaces. @ Frcvon and P Fesd
®Low npise. G508 ® Low wesght

MICROLINE 83 £779 . var

® 20 cps be-cirechonal logic seekmg ® 136 column pranting
10 18n lprme @ Serall gipe: 10 040 o T 100 - 130

T ® 160 characters, 96 ASCIH and B4 graphscs with 10 i Wk \
watonad character-set variants @3 Character spacings: 5. 10 il SGRISCNEE S

2 W65 Chars/on. ®Budt-n parabel and seral Interdaces Special features include ® Ful Saed Keyboard @
® Focpomn and Pis Fged & Low moess 5l & Loner Agzernbler and Batc ® Top Quabty Moulded Cate @ High
B Aschnon Colour Graphics ® 8802 Maroprocessge

Ppowen Trar B
__-l-l---_ OQNCE FRLLED A ROOAS |
b— AR MOV BE CARSIED I YNIR POCKET!

Delvisry w added a1 cost Please make cheques and postal orders payable to COMPSHOP LTD., or phone your ardes
auobing BARCLAYCARD, ACCESS, DINERS CLUB o« AMERICAN EXPRESS number

MAIL ORDER AND SHOP: CREDIT FACILITIES ARRANGED send 5 A E for apphcaton form

14 Station Road, New Barnet, Hertfordshire, ENS 10W (Close to New Barnet BR Station — Moorgate Line).
Telephone: 01-441 2922 (Sales) 01-449 6596 Telex: 298755 TELCOM G

OPEN (BARNET) — 10am - 7Jpm — Monday to Saturday TELEPHONE SALES

NEW WEST END SHOWROOM: OPEN 24 hrs. 7 days a week

311 Edgware Road, London W2. Telephone: 01-262 0387 01-449 6596
OPEN (LONDON! — 10am - Bpm — Monday to Saturday

Evropes Largesi Discount
7 IRELAND: 19 Herbart Sirest, Dublin 2. Telsphons: Dublin 8041586
Personal Computer Stores” oo

# COMPSHOP USA, 1348 East Ecrger Sania Ana Cabtormea. Do Code 52705
Telephore QUM 714 WINGNS

YOUR COMPUTER, FEBRUARY 1982 7



e
u\gj;‘{:ﬁve
MV1 - aZ80 computer mg%‘s’g

The MV4 computer kit uses the ubiquitous Nascom 1 Pcband the
80 CPU. intedaces are included for television, printer and cassefte
2K memofly, Gemini power supply (drives up to 3 extra boards)
Cherry full ASC il keyboard and @uantum Graphics are also

included. Available with eitheran ASCII version of the
Mas-5ys 3 moniior, of a Tiny BASIC
M1 is expandable to Gemini
80-BUS specification

MicroValue price

£105 +VAT

- lue’ SAVE
*-ﬂ'é‘s"é’:r?-. g;:cial’ OVER£65

We ve pultogethera microcomputer kit containing the Nascom 2,
Nas-Sys 3. Graphics ROM, Bits & PC 's programmers oid, Gemini 3
APSU, 16K RAM Board and mini motherboard. The resultis a
poweardul micro using market proven boards and components

RRP OVER £405 VAT

£340

+ VAT

' SAVE
B T £ 200!

The 48K RAM Systemn is offered at arock bottomn price with the
&uantuin Micros Hi Res Graphics which gives resolution downto a
single dot and high res. plotting. Characters are user definable and
the pixel characters actually join. Five ree games packages are
included ioo! . -

RRP £645 VAT
MicroValue price

£445 ...

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

I534'5 +WAT

Fal
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£ 30 worth of accessories
FREE with every
Epson Printer
Microvaiue price
Epson MXBOT.......cceuunssnnrrs £359 . var
Epson MXBUFTA ......cconenmmmmsirinicc: £399 - var

Epson MXBUFT2..........ccoccennnineei- 0. £4O5 . var
Epson MX100...........cooucncirusinic . E9TS L var

Buy one ol the above Epsons rom Microvalue and we'll give
you o Pack of Fanfoid paper, Intedacing Document and
Connecling Cord for Multiboard or Nascom. The
accessonies o.ewoarlh €20

Bulyou Can ROve INGIT O .
absoluley rxck J-_q—ff;‘ C

o

Nascom IMP + Graphics SAVE
Only £199. \m+ P &1 56

MicroValue has slashed the price of the 80cps, 80 calur g
matnx printed And added Imprint’'s high res. graphics and double
width character option. IMP has

RiRP £355 - VAT
bi-directional panting and Microvalue price

fiction/tractorfeed. £1 99 - VAT
\

Supject o only & moniha’ wananly.

NASBUS Compatible DOUBLE
DENSITY Disk System -
Available Ex Stock

With hundreds in daily use the Gemini Disk system is now
the standard for Nascom and Gemini Multiboard systems
Single or twin drive configurations are available, giving
350K storage per drive, The CP/M 2.2 package supplied
suppons on-screen aditing with either the normal Nascom
or Gemini IVC screens, parallel or senal printers, and auto
single-double density selection. An optional alternative o
CP/M is available for Nascom owners wishing o support
existing software. Called POLYDOS 2 itincludes an editor
and assembler and extends the Nascom BASIC lo include
disk commanas -

Singledrive s

(GBO9, GB15/1)
450 .var

Double drive system
(GBO9, GB15/2)

£675 var
CP/M 2.2 pack
(G513) S
£100 . var

Polydos 2
£90 . var




MicroValue

NEW

I/O Board for Nascom &
Gemini Multiboard Systems

Quantum|/O

The new Guantum Micros 1O board takes the unique approach
to the problems of interfacing your Nascom or Gemini Multi-
board to external devices. This 80 Bus and Nosbus compatible
card is supplied fully built, populated and tested and includes
three 280 P1Os, o CTC and a Real Time Clock with batery back-
up. Inaddition, a range of "daughter” boards that attach
straight to the |10 board are under development calering for a
wide variety of interfacing requirements,

auantum /O board MicrcValue price - 5140 + VAT
Prototyping daughterboard MicroValue price - £20 + WAT

New CP/M
A\ Systgm bgsgd e e s

" on Gemini Multiboard IEEE-488

Gemini Microcomputers is launching ot Which Computer?Show a The EV Computers’ IEEE-488 card is an 80 Bus and Nasbus

new system based around its successiul MultiBoard ra nge.and compatible card designed to fully implement oll IEEE-488

MicroValue dealers will have first deliveries in February. It will have: interface fl#"iGTlﬂﬁS- This built and tested card gives the usera
very cost effective and versatile method of contralling any

HARDWARE # Prog. Character Generator ipmentfi . .

s Twin 280A CP/M Systemn -aao‘lﬁtﬁ 75 Pixes Craphice eguipment fited with a standard |EEE-488 or GPIB interface.

# 64K Dynamic RAM @ Centronics Parallel | /O MicroValueintroductoryprice

# 700K Disk Storage (Formatted) & RS2321/0

# B0 x 25Screen Format # Light pen inferface £140 + VAT

# Inverse Video . W 59-Key ASCII Keyboard

mqgm COMPAITER SOFTWARE

FOR ONLY £1450 @ Full 64K CP/M 2.2 with
screen edit facility

# Comal-80 structured
BASIC

#GemzaPassemblerr New Software for Nascom Systems

Editor
POLYDOS 1 A disk operating syslem for use with Noscom 4 or 2 ond em ris 3805 Cusk

% GE M-PEN Text E'dﬂﬂr Syslems Anncompoiobie and exiremaly wirll peasanted DOS thatincludes an eddorang
& GEM-DE BUG assemblet ond ados disk commandito he Noscom BASIC  Miciovalue prce £90 . VAT
debugging software MATHSPAK Dounie precison maths pockoge on lope Microvalue price  £43 . VAT
MATHSPAK Handler Used in comuncton with MATHEPAK  Miciovoioe pnce - £9.95 - VAT
roVa Command Extender Fof uie with MATHEPAK 4 axtends BASIC s resens woid sl
Mic lue PI'H‘-"I' McroNolue phce £9.95 . VAT
Logic Soft Relocater Aninfegrated assemDier and dsossempie pockoge wihich alicws
disassembly ond reassembly rom anywhae on the memary map
' Microvalue pace £13 « VAT

+VAT

M [ L :
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 Geminl G812 Intelligent Video Card with HEPSENJ EEE %gu :: :q:wm p::z: gg ' :ﬂ
onboard ZB0A, This card does not occupy system memory Miad Sy S VAL Microvalue p ’
space and provides over 50 user controllable functions Naibs Dovgare) SRP 440 VAl Microvolue pace £20 . VAT
ncluding prog character sef, fully compatible impnn| REPLI0 . VAT MicreVolue price £20 . VAT
~11h Gemini GBO5 and GB815/809 Disk System:s. 51“ Bits & PCs Prog g €28 WAl MicroValue price £20 . VAT
Bulltand tested, + VAT
BITS&PC'S TARGET ELECTRONICS
4 ate Wetherby W.Yorks., 16C Lane, Bristol BS1 3NG.
| . YOURLOCAL  Tel:(0937)63774. Tel:(0272) 421196.
.~ *MicroValue MICROVALUE INTERFACE COMPONENTS LTD.
| DEALER ELECTROVALUELTD. Oakfield Comer,Sycamore Road,
WCI ra nll.y Mithe procuctscnmesewopoges 1 00 Bumage Lane, Burnage,  Amersham,Bucks.
+ products.exceptkits and Nascom Imp ore avoloble whie sock st from Manchester M19 1NA. Tel:(02403)22307.TIx:837788.
| =213 oy MicroValue dealers are supplied Gt T 1PE(061) 431 £866. HENRY'S RADIO
| w12 months wamanty and will be telepnone for deiveryooes ana powr 28 St Judes, Englefield Green, 404E are Road, London'W2.
| “ec.cced orrepaired by any dealer ot vt et Egham,Surrey TW20 OHB. Tel:iﬂ! 402 6822.
even ! you didn't buy itfrom him) in the Tel:(0784) 33603. Tix:264475. Tix:262284 (quote ref:1400).
oup in the event of faulty manutacture. Iml ‘ﬁ] SKYTRONICS, LEEDS COMPUTER CENTRE,
2 North Road, The Park, 62 The Balcony,
Nottingham. Merrion Centre, Leads,
Tel: 45053/45215 Tel: (0532) 458877
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ZX81 16k sorFTwARE

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; BREAKOUT: SQUASH
PRACTICE: LANGUAGE TRANSLATOR translates any
European language to any other; COMPUTAPRINT -
use this program to predict results of horse races,
football pools, etc.

ALL ONLY £4.95

e ———

CONTROL TECHNOLOGY —

PERSONAL
COMPUTER SCIENCE

Cassette 12

PACK 16/ 3 includes all of:

INDI 500; video roadracer; DRAUGHTS; Computer
Chequers; BATTLESHIPS — nautical warfare on your
own computer,

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

ALL ONLY £4.95

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

SN

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

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

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.

Tapebook 50, Version 3

£6.95

Including cassette and instruction book.

50 programs for the IKRAM ZX81.

Latest version includes:

SQUASH, BREAKOUT, COLUMBIA, SPLAT,
INTEGRATION, CREDIT CARD CALCULATOR, BANK
A/C, VATCHECK, TANK BATTLE, TORPEDO,
HEXLOADER, BINARY CONVERTER, AND LOTS, LOTS
MORE.

Still amazing value at £6.95 the lot.

All prices include VAT and postage and packing

CONTROL TECHNOLOGY,
39 Gloucester Road, Gee Cross,

Hyde, Cheshire SK14 5JG
061-368 7558
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ATOM CASSETTES
[ecson, in his review of

E-. Arom Cassettes, Your

- wovember 1981, states
s 2+ urmable to lood all four of
sseties which we submirted.

3 wide dispanity among lape

ders and the success in loading
wn wape is olways much

== than with those recorded on
people’s equipment. Despites

the percentage of tapes
med to us is no higher than
ree petoent — and we have never
provide am  adequate
replacement, which incidentally we
sespatch, first-class post, by return.

It this was meant 1o be a serious
review of software, why did Deeson
mot persist until he could make lair
comparisons —  albeit with some
comments on his loading problems?
OUne very odd suggestion was that
the cassette loading system might be
mwore troubled by machine code than
Basic. To put the record straight,
Astrobirds and Invader Force are in
machine code but Music Box and
Histats are predominantly written in
Basic.

Regarding documentation  ond
instructions, these are provided
where necessary. Instructions pro-
crams are usually put after the main
program since once  these are
mastered, it saves one having o
search the tape for the main program
cach time.

Deeson mentioned that Acornsoft
offered 17 program cassettes. He did
nol state that the Mrogram Power
catdlogue sent o hum contaned 33,
Also mentioned was the fact that
another supplier offered chips and
tapes. Our catalogue states that we
also do this.

Finally, [ would like 1o poimt ow
that more than 9% percent ol our
programs  are  writien by inde

aucd 1)

provide a varied selection of high-

sabity programs, we have reviewed

d trned down many more pro-
mis than we have accepred.

R G Simpson,

Program Potoer,

Lendx,

LOADING TIP

' e Movember issue, P R
vorth wrote a letier on how

mi« loading problems on the

=1 using these technigques

12 very limited success —

il | gecidentally hit on

which has meant [ can

programs first time,

wding programs, discon-
rophone lead from the
Then instead of

¢ there, hold the jack
wcen forefinger and

distorfion  should
dnappesr from the scréeen and
ad normally.

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

Steve Clarke,
Ipswvich,
Suffolk,

YOUR LETTERS

SINCLAIR MOANS...

Hv:mr right D B Orpin is regarding
the apparent lack of back-up or
even interest that Sinclair Besearch
seems to show to one after buying a
Z2X-8] — Your Letters, December
issue,

Three months ago when | was
having trouble loading a cassette; |
telephoned and was t1old that there
was a leaflet regarding this and | was
assured that o copy would be sent to
me.
More than a month ago | sent a
stamped, addressed envelope with a
request for a circuit diagram. 1 have
had no response on either count.

B G Tavlor,
Lincoln.

...AND PRAISE

feel I must counterbalance the no

doubt justfied
Sinclair  Rescarch —  “'Sinclair
Crine” November 1981 — with my
own  experience. | received my
£X-81 package on 1ime, the query |
had with loading from tape was
answered very prompely and, as |
had suspected, proved to be due 10
“finger trouble’ on my part.

It seems that earlier criticism may
have been justified, but that now
Sinclair Research appears w have
got its act together. I can only wish
this remarkable British company
gven mofe Success,

D T Adawmson,
Notrengham.

EXCHANGE OFFER

I n my aricle in the December
1981 issue on generating sound
effects on the Sharp MZ-80K, |
mentioned that 1 would be pleased to
send 2 copy of my effects demonstra-
tion program 1o anyone who sent me
a cassette and stamped, addressed
envelope. The response 10 this has
been very good — more than 150
letters so far and more with every
posE.

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

cassette  and, ideally, a swap
program.

Bob Edwards,

Huyeon,

Lrverpopl,

criticism  of

CHESS STRATEGY

' read John Whate's interesting

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

| chess,

I have noticed that ever since
computer chess programs have been
wrntien; they have all relied on o
certain level of insight into the game

- that 1, looking ahead as many
moves as possible. It is assumed
then, the more more insight that the
program has, the better the com-
puter will play chess. The fact that a
relatively pood chess player can
casily beat the most complex chess
programs shows this not to be the
case at all,

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

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

Computer chess programs, all of
which rely on looking ahead, have
not been taught o think on the
tugher level; the strategy has been w
use brute-force look-ghead, hoping
to crush all tvpes of opposition, This
has not worked, so surcly it would be
better o evolve a program that
works on this higher level, ignoring
bad moves using daa based on the
strategic  positicn at the time.
Writing more and more complex
programs 1o sec further and further
into the game overlooks the fact that
there i litle to be gained by
increasing the computer’s stralegic
insight.

The prompter of these conclusions
was @ Duich psychologist, Adrisan
de Groot. In the 19405 he made
studivs on how chess novices and
masters perceive the same type of
chess situation, There 15 obviously a
higher level of description of 2
chessboard than just K-K2 or R-0Q7,
and de Groot’s lindings imply that
masters perceive the distribution of
picces on @ chessboard in strategic
chunks. The master somehow builds
up a complicated mental picture of
the game.

D3¢ Groot proved this by showing
the speed with which a master could
reproduce a situation on a chess:
board, compared with the chess
novice's slow reconstruction, after
both had been shown a chess situas
tioan for five seconds. The most
important thing de Groot noted,
however, was that where the novice
chooses the positions of individual
picces badly, strategically aliering

the whole game, the master rends 1o
choose the positions ol whole groups
of pieces badly.

50 taking this even further, de
Grroot presented novice and master
with chessboards on which were a
number of randomly-placed picces.
Mot surprisingly the master did no
better than the novice when
attempting o reconsiruct the
positions,

T M Horner,
Poresmonth,
Hampshire.

ZX-81 QUIRK

cumpultrs do not make
mistakes? My ZX-81 does — |
asked it to evaluate INT (10*X) in
four ways: =
WFOR X =0 TO 1 STEP 0.1
®FOR X =1 TO 0 STEP —0.1
BFOR X=0TO 1 STEP 0.05
BFOR X=1T0O0 STEP —0.08

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

2 FER W=liT Lipaks
d FEN k¥ 1An COPESTAE &1 rO 25
10 PRINT TAE 2 °3TEF 0. 1=0.1 .08=-,0%°

2 FOR =0 10 L.@1 STEF .08
3 PEINT *u=™ TRE 18, "y
Ay HEXT W

58 LET Taig

&0 FOF k=@ TO | STEF .1
S GOsul Joo

28 LET Teld

&0 FOR j=j TO O STEF -9.1
10 GOSUR 209

IL0 LET T=2%

I20 FOR s=@ TO § STEF 0%
130 GOSUE 200

T LET Tel®

130 FOR X&) TO D STEPF =035
Ly GORUE 200

I STOF

S LET W [nTd Ly

S1 PRINT AT Wede+].T.¥
watt HEXT X

230 RLTUEN

Another ZX-81 quirk, possibly
related, concerns the Plot statement.
Co-ordmates are rounded 1o the
nearest integer, and 1.5 becomes 2,
2.5 becomes 3, etc. Yet (1.5 becomes
0. Does anvone have an explanation?

law Copestake,
Waking,
Swurrey.

THAT UNJUST LEVY

hy should [ or other innocem

members of the general public,
be penalised for offences commirred
by persons unknown and puy the
proposed levy on the sale of blank
cassette tapes? If the British Phono-
graphic Institute knows of copyright
infringements why does it not 1ake
action dgainst the person or 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,
Fiwddersfield,
Wesr Yorkchire [}
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ZX packages
now from ICL

As saLes of the ZX-8]1 micro-
computer broke the 250,000 mark,
ICL. announced a new range of
ZX-8]1 software, Six casscties are
available, each consisting of a
mixture of games, educarional and
business programs. Four of the
cassettes are suitable for the 16K and
two for the 1K machines. W H Smith
has already ordered more than
100,000 casseties.

ICL is also holding discussions
with Sinclair Research on the devel-
opment of a low-cost integrated
terminal/digital telephone work-
station, using Sinclair’s flat-tube
technology and Sinclair Basic.
Designed as a future peripheral to
ICL's DNX-2000 digital PABX, the
workstation 15 provisionally
scheduled for production in 1983,

With production of the ZX-B1 cur-
rently running at 50,000 a month,
more than 60 per cent for export,
Sinclair has installed more micro-
computers worldwide than any other
personal computer manufacturer.

Clive Sinclair, chairman of
Sinclair Research, said: “‘Together
these figures and new developments
completed a very successful year for
us. With so many units in the field,
supported by a large number of new
projects using Sinclair Basic, we
believe our language now merits
serious consideration by the indusiry
as the ‘standard’, if confusion,
particularly in the educational field,
is 10 be avoided in the future”,

Atom to gain
new power

A MNEW pROGRAM for the Acorn
Atom, which gives it some of the
facilities of the BBC Microcomputer,
such as the ability ro mix high-resol-
ution graphics and text anywhere on
the screen, has been developed by
Computer Concepts.

COne of the limitations of the
normal Atom 1s that it only displays
16 lines of text with 32 characiers
per line. Yer Compurer Conceprs’
Softscreen enables the Atom to
display 24 lines of text with up to 42
characters per line.

The Sofiscreen program uses
graphics mode 4 1o 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, occupics 2.75K
and is located from 2900 ro 3400, As
it uses graphics mode 4, the program
requires a 6K graphics RAM.

Softscreen 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
Concepes, 16 Wayside, Chipperfield,
Hertfordshire, W4 9]].

NEWS

More software broadcasts planned

THE ENORMOUS response to the first
COmMpuULer program ro go out over the
air — transmitted by BBC Tele-
vision — has encouraged Tomorrow's
Forid 1o consider running a follow-
up experiment using a longer
routine, The first trial was restricted
to 20 scconds, as the blecps were of
interest only to those people with
computers. Now Tomorrow’s World
s looking at the possibility of trans-
mitting another program at night,
after the normal TV programmes
have closed down.

Despite a hiccup in the stodio
which prevented the Tomorrew'’s
World team from running the first
program on their own computer, the
experiment was very successful.
Trevor Taylor, who produced the
program for Tomorrew’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 to 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 1o be picked up by casserte
recorders, either direct from the TV
ear socket or by placing the cassette
microphone close 1o the speaker.

The ZX-81 lstung broadcast.

"ENMTER HAME"

18 FRINT

28 IHPUT H#

38 CLs

40 FRINT “HELL D[OME™. H¥
S0 PRINT *IT WORKED*

58 PRINT "HORE? Y/H"

198 [INFUT O

118 IF @&C=Y" THEH GOTD 3@
128 (L5

148 PRINT T HORLD™
168 FRINT “WITH"

188 PRINT “"MICHREL. JUDITH"®
228 PRINT “"KIERAHN. SU"

268 PRINT “"AMD* (IH GRAFHICS)
280 PRINT H#

328 STOP

The Tomaorrow's World ream.

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

When the Apple program was
loaded into the computer it asked the
viewer's name and then printed the
following message on the TV screen:
“Welcome . . . to Tomorrowe's World
test broadcast™.

Next, the viewer was asked if he
wanted to continue. If he answered
“Yes", the program scrolled the
Tomorroe's Warld credits, listing the
names ol the presenters, and
finished by adding “With special
thanks to0...",

The ZX-B1 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
1ape the show and then succeeded in
dubbing off the audio o run the
program. P O'Brien of Caernarfon,
Wales, used this method to send a
copy of the ZX-81 listing ro Your
Computer,

Educational program
service on Prestel

PRESTEL'S FIRST educational telesoft-
ware service enables subscribers 10
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.

Geollrey 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 pood 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 insti-
utions are taking part in a two-year
trial to evaluate the telesofiware
service, and CET is negotiating with
another 15. As the software is only
available for the Research Machines

380-Z microcomputer, possession of

this machine was one of the criteria
used in selecting the first group.
Other equipment, such as the soft-
wire, Modem and barrier cable, was
financed by CET.

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

Telephone: 01-580 75313,

Local software
for BBC Micro

Datros sucro Centre, ShefTield, is
to support the EH(' Microcomputer
and computer-hiern :-_'n. programmes
by acting as a referral centre, despite
the BBC's n,-:'ux.;I 1o allow a dealer
discount struciure

[an Dunklev, Datr
director and chawrman of the Com-
puter Retailers’ Association, said;
“Nhile 1 suill have misgivings over
the methods of markening, which [
believe may reduce the amounmt of
support available, I feel thar we owe
it to our wide base of cducational
users (o provide local support™

Sinclair users
in Pet scheme

In & wiD 10 boost sales of the Pet
microcomputer, Gommodore has
started a trade-in scheme. Owners of
the Sinclair ZX-80 and Z£X-81 will
be able to trade-in their machines for
a £50 discount on a new Pet. The
scheme, which is running until
March 31, only applies 10 the Per
and is not available on Commodore’s
other computers.

Commodore is still uncertain what
to do with the collected ZX-80 and
ZX-81s. Keith Hall said they would
like to donate them to charity, “pro-
viding we obtain a reasonable
number of machines in satsfactory
candition™. Hall also said it was o0
early 1o say how the scheme was
doing.

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

Sinclair ZX-80 and ZX-8]1 owners
who wish to take advantage of the
Pet scheme should contact Com-
modore Information Centre, Baker
Street, High Wycombe, Bucking-
hamshire. Telephone: Slough (¥5)
79292,

I.'|,,||-
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Schools target
of 50 routines

e house special-
ducatton: has released a
sducational programs for
%81, Designed for primary-
ducation, the programs are
n Basic and will fit the

anded | K machine.
if the programs are in the
e oof games, such as Mastermind
and Simon-spell. Other programs
clude Graph-plotter, Histogram,
limes-tables, Conversation, Clock
and Money. With an average length
of 25 lines, the programs are easy to

load and run,

Educare’s 50 1K programs for

Educare;, 1393 Sloanc Strect,
London SW'1 9AY, and costs £4.95.

NEWS

Bio-computers: ‘by 1983’

A PROTOTYPE biological computer
could be in operation by 1983, Dr
James McAlear, presidemt of the
LS. bip-technology company EMV
Associates, forecast thar his
company would be making some
pilot biological chips by the end of
next year.

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

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

The 10.5., 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 biochip that could be linked
to the human nervous system. The
living computer could be here
sooner 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
£3.81 by Protos Computer Systems.
[he 40-key Sinclair-coded board
;ses mechanical contact key
switches and a printed-circuit board.
A Nexible connector joins the Protos
board o the ZX-81 via push-fir
sOCKELS.

Fo fit the Protos kevboard, the
£3-8] ts first removed from its ABS
case, It 15 then mounted inside the
riotos enclosure using four Philips-
rvpe screws. Nosoldering is required
ind all electrical connections arc
wrovided by either plugs or sockets.

A side port on the Protos enclosure

s access 1o the edge board con-

tor while tape infout, power and
LUHF connecrtions are made through

K

The champions
of micro chess

~DIMASTERS chess rourna-
! at the Brighton Confer-
¢ featured SciSys world
1ess computer the Chess
Mark V. Winner of the
nacrocomputer  chess

the Mark V is cap-

¢ 12 games of chess

competition, 20
ook on the
a8 children won

£ their own.
isvs chess come-
hess, was used
! the progress
s, The mam
ras won by

cluded wo of

g plavers,
= 5 VOuUngest
and  Siuvart

L nder-16

Orther ZX-81 peripherals planned
for introduction during 1982 include
buffered inputfoutputs, power
supply, RAM expansion and key-
board sound generator,

The ZX-81 keyboard and enclosure

Caernarfon-based Arfon
Microelectronics Lid has
developed a seven-cartridge,
fully-integrated expansion system
for the Vie-20. Al parts are
housed in an aluminium shell
wihle an optional kd provides a
base for the TV. The original
power supply is replaced with a
more powerful unit built around &
foroidal transformer which
reduces any power surge
probfems. A 24V raif and socker
will power the Vic-20 printer
being developed by Arfon. AN the
ports are accessible and the
modulator is housed at the back
of the expansion board,
Apgroved by Commodore, the
expansion system is expected to
retad for about FBS plus VAT,
Memory cartridges are now
avadable in 3K with hwo EPROM
sockers, 8K or 16K packs which
will fit both the Vic-20 and the
expansion board, Arfon
Microefectronics Lid can be
contacted on 0286-5005.

costs £64.95 including VAT — post
and packaging is £2.50 extra — and is
gvailable from Protos Computer
Systems, Frome Computing, 20
Ashiree Road, Frome, Somerset,
BAll 2AS,

Flawed chips
create delays

Favyty microchips have seriously
delayed production of the BBC
Microcomputer. Acorn, the com-
pany which designed the compater
for the BBC, originally expected to
have 12,000 micros on the market by
the beginning of 1982, [nstead,
Acorn had only produced 300 micros
in full working arder.

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

The BBC TV programme on com-
puting has been put back 10
February 14, in the hope that more
micros will be available. However,
transmissions to schools went ahead
as planned — the first programme
was shown on January 11.

Interface that
offers control

BAMPORT, A 16K memory expansion
card, enables Sinclair ZX-81 users to
interface their microcomputers to
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 train
scl.

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

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

‘
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MEMOTECH

481 memory
exfension for

The MEMOTECH memory extension board will allow
the ZX81 to run 48K BASIC programs which may
include up to 16K of assembly code.

The unit contains a genuine 48K of user transparent
RAM, and accepts such BASIC commands as:

10 DIM A(S000).

A range of I/O Port boards and A/D, D/A convertors is
available. The unit is compatible with the ZX Printer,
and RS232 interface will be available soon.

The MEMOTECH memory has a fully buffered control-
data-address bus with PCB 40 way header plug.

The ZX81 sits on a custom built case which contains
the MEMOTECH memory and a power supply which
not only powers the MEMOTECH memory, but also the
ZX81.

All Leads are provided. The MEMOTECH memory
extension board costs: £109.00 + VAT in kit form,
£129.00 + VAT assembled. 15% Educational user dis-
counts are available.

Please make cheques payable to:

MEMOTECH

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




COMPUTER cwa

Computer Club is here to encourage you to start your owin local
computer club or, if one already exists, to join it and beccme
involved. Each month we will devote the page to new ideiias from

| ==

ocal 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 loyalties
for Tangerine user:

Tangerine Users’ Group has
over 1,000 members and
manufactures its own software.
Brendon Gore reports from its
Bournemouth headquarters.

Eric, THE Tangerine Users' Group (TUG)
mascot, has a considerable following and even
stars in his own cartoon strip. Eric, and his
girlfriend Silicon Val, are an important part of
the Group. Eric shows that computing can be
fun, says TUG managing director Bob Green,
and reflects the relaxed attitude that TUG
members have towards their hobby. Eric may
look like a 20-year-old integrated circuit, but
he has a personality all of his own.

Based in Bournemouth, TUG has been in
existence for 18 months. Bob Green, who
helped found the group, formed it into a
limited company in October 1980. It now has
more than 1,000 members, 85 percent in the
LK. A year's subscription costs £12.50.

“TUG was generated by the members’ need
1o 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 1o 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
soth Microtan 1 and 2 systems. TUG also
nakes 3 mass EPROM storage board, which
sent on show at Breadboard '81. The board

ters for 24/48K of EPROM, 24K in 2K

eaturas reguiarly in the cartoon strip of the
¢ manthly newsletter.

 wonder why some of
s were born Erics

Ry lT'lj]i]’LH\]-U
T "‘—J'U'UUU v
—while some of us
were born people?”

Of relations with Tangerine, User: * Group
managing director Bob Green says,

“TUG supports the system, not

the manufacturers”™.

EPROMs and 48K in 4K EP/IROMs. A 32/64K
board is under consideration, The 24/48K
board costs £53.67 fully asset nbled, but TUG
members qualify for a 25 per zent discount.
The three most popular games programs
marketed by TUG are Asteroids, Dive
Bomber and Shuttle Landewr. Dive Bomber
consists of three advance:l jump-jets with
computer-controlled anti-lasier missiles. The

aim of the game is to bomk: the enemy’s laser

defences, manceuvring the jets to avoid
incoming fire. To make the game more
interesting, the jets are alli>wed only limited
supplies of fuel and missile:s.

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

Relations between TUC; and Tangerine are
somewhat strained at tlhe moment. **We
suppoert the sysiem, not 'the manufacturers”,
says Bob Green. He accuses Tangerine of
failing to supply users’ n.eds and says TUG
has just tried to fill the ga.p. “After two years,
the Microtan still has no loppy discs™.

'%«’%
TU

"ﬁl

ul'i,li.ﬁ‘i}

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 furure 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 rthis direction, TUG is looking
for new premises as well as manufacturing a
line in sweat shirts, New hardware and
software products are ready for production.
“We have 21 products waiting to hit the
streets’’, says Green. Yet, wary of saturating
the market, TUG is releasing its products at a
controlled rate.

TUG"s future plans include utilising Prestel
to the maximum, but only when it has
developed to the point where it can cope with
their demands, “Prestel has a few years to go
before it becomes a viable proposition”, says

Bob Green. [ |
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SOFTWARE
CUREMASTER

/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:
WPlacing the bottom-side corners in

correct positions.

BTuring them so that they are facing the
correct way.

B Adjusting the bottom-side edges so that they
are all crange side down.

B Placing 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

D NS, Red side
(NN

:'J.”"hbg‘%c:ém
QE R B
Oy

Figure 1. E(1,2)=86.
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this move”. For this reason the program
requires very simple methods both for storing
the position and making the moves. The
position is stored in two six-by-six numerical
arrays — E for the edge squares and C for the
COIMET squares.

Because they are numerical arrays, each of
the colours has to be represented by a number,
s0 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-

16 YOUR COMPUTER, FEBRUARY 1982

The hours of tortuous twiddling
are now be¢zhind you —
Cubemaste:r goes to the heart
of Rubik’s riddle to
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 o-ordinate represents the
face it is on, and the :second the face it is next
to. For example, if E {'1,2)=86, then that would
mean that the edge sq uare 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 positicon anticlockwise — the

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 rtell the human what
move to make, and to change the internal
representation of the cube every times a move



has heen made | have incorporated this in the

program 38 subroutine 2000, and the move 18
rred to 1t 1n the string variable X§.

- wsed a string vanable o save space,

a the whole move to be defined in

¢ two numerical variables had been

el one tor the side and one 10 indicate

fwe or anticlockwise, two lines would be

ded Another subroutine is also required to

svecute a series of moves at the same time.

[=s appears in the program as subroutine

M), and the moves are also transferred 1o it

= 2 siring variable, Z3, for the same reasons as

~etore. The subroutine divides this string into

placing 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
turn each of the sides either clockwise or
anticlockwise through 90°,

Lines 10 to 410 are instructions, and lines

520 1o 950 cover the initialisation of variables,
and entry of the position. This is where the E
and C arrays are set up. Also the variables
E,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 program,
line 620 onwards, subroutine 1000 is called to
display a picture of four sides of the cube and
then the colours of the eight squares around
the centre square are entered. Lines 1000 to
1140 contain the subroutine to draw the cube.
Lines 1005 and 1045 are contained as a

=]
Qy B
NG
)y

/

o)
B
G

O|I0O|m

B
o)

Figure 2. C(26/=6.

subroutine because they are used later by
subroutine 2000,

Here, the variables Top, Lef, Bot and Bac
are set up for each side. I could have used
nested loops to replace lines 1050 onwards,
which would have saved a considerable
amount of space, but I avoided them as they
would have slowed down the subroutine
considerably. Lines 1150 to 1160 hold the
subroutine to print a colour.

The colour stored in the variable Colour is
printed. Note the peculiar use of And in the
Print statements. This is one of the useful
idiosyncrasies of the ZX-81. Another example
is the use of Val in the previous subroutine.
These features increase the speed of the
program and save space, but they make con-
version for any other dialects of Basic very
difficult. Lines 1300 to 1600 contain the
subroutine to check the position. Lines 1310
1o 1440 are the instructions for using this part
of the program.

Inkey$ and Val are used in conjunction with
subroutine 1000 to display diagrams of the
sides chosen by the user. Lines 2000 to 2290
contain the subroutine at the heart of the
program — it is called for the execution of
every move made. Lines 2002 10 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 X3 is set to the null string in the line
2004 1o avoid a move being executed 1wice by
mistake. _

Lines 2020 and 2075 transfer the informa-
tion stored in X$ into two variables, Sid,
which has a value of 1 to 6 and represents the
side 10 be turned, and X8 is changed o Aor C
to represent whether the move should be anti-
clockwise or clockwise.

Lines 2090 to 2114 are required while the
program is trying to complete the top side. Ifa
move 10 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 ro 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 15, they change the internal
representation of the cube. Subroutine 1005 is
used to set the vanables Top, Bot, Lef, Bac
and Rig. Then the painstaking process of
moving each square begins.

Initialisation of wvariables 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. X8 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 | since they remain
red throughout the program, and US and UC
are set 10 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 iop edge next 1o the blue edge.

Lines 2505 to 2900 deal with the top-side
edges. Lines 2510 to 2570 test to see if any of
the top-side edges are already in their correct
positions, and ED, which counts the number
of edge squares done, is set up. Subroutine

™

Figure 3.

2589 is used several times during the program,
as it works out the left, back and right sides
and colours from the fromt side and the front
colour. Lines 2640 to 2850 deal with the
actual moves involved, and the rest of this
section controls looping back to the beginning
of the section until all the wop-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 LS. They are
strings of moves which are used extensively in
this section in conjunction with subroutines
3120. M1, 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 1o
line 3690. Otherwise, the edges are put in

{continued on next page)
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feontinued from previous page)
their correct places by lines 3140 10 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
1o 5150. Four strings of moves are used here,
AS, BS, RS and LS, which are, as before, set
up at the beginning of the section. It
completes the cube in two stages. First, it puts
all the bottom-side edges so that they are
orange down, and then it puts them in their
correct positions. This second stage is
relatively short — it only goes from line 5000
10 5150, but it rakes 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 without dismantling the
cube. First you are asked to type Newline
so that the screen will not be cleared before
you have done the last move, It then gives vou
the chance of trying 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
vou 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 INKEY$<>"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 (6,6] An array holding the edge
squares,

Ci6,6) An array holding the comer
squares.

I d Loop contral vanables.

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

R Red, set o 1.

B Blue, set to 2.

W White, set to 3.

G Green, set 1o 4,

o Yellow, se1 10 5.

(8] Orange, set 1o 6.

5 The side being enterad.

COLOUR The colour to be printed by
subroutine 1150,

D Line number for Print At
Exprassion.

A Column number for Print A1
expression.

SiD The side next to the square Deing
entered.

x5 The key being typed, used dunng
the position entenng section

35 Tha number of the square beng
entered.

TOP Top side

LEF Left side

RIG Right side

BOT Bottom side

BAC Back side

K$ The key being typed n
subrouting 1300, the postbon
checking subroutne,

Table 1. The program variables

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

8010 PAUSE 4E4
8011 POKE 16437, 255
8012 IF INKEY$<>CHR$ 118 THEN GOTO 8010
B075 PAUSE 4E4
8076 POKE 16437, 255
8090 GOTO 8075

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 to evaluate variables as
wcll as numbers, I

Variables — used in the second half of
the program — line 2000 onwards

X$

SID

XX

AS
5%

51,

R%,

FL

AS

Le

B3

52

L&

The move to be made by
subroutine 2000, Used in
subroutine 2000 to show whether
the move is clockwise ar anti-
clockwisea,

The side 1o be turned n
subrouting 2000,

Dummy vanable used to hold the
temporary value of colours during
the execution of 3 mave.

Front side.

Left side.

Back side,

Right side.

Top side,

Under side.

Front colour,

Left colour,

Back colour.

Right colour.

Top colour.

Under colour.

The number of moves executed
s0 far.

The key being typed in
subrouting 2000.

Loop control variables.

The number of top-side edges
done so far,

The string of moves 1o be
swecuted by subroutine 3120,

The number of 1op-sade cormears
done so far

Strings of moves used 1o position
the mvddie edQes.

Mumber of meddle edges doné 80

far
Strings of moves used to position
the bottom-side cormners,

Representatwon of two sides in
the form of & string

The numencal equivalents of the
gides stored in 5%,

Flag 1o indicate whather or not 10
loop back to hne 3982 at line
3963.

Strings of moves usad 1o position
the bottom-side corners.

The number of comer squares or
edge squares on the bottom-side
which are orange.

B$, A%, LS. Strings of moves used 1o

position the boltom-side edges.
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240 FFI INT = ME - ALL FEFERFEMCES T SIDES™
350 FRINT "nERM THE SIIE silTH THE STATED™
360 FEINT “COLOUE IH THE CENTRE E.G. THE"
TR FRINT "RED SIDE 15 THE SIDE WITW TwE®
%G PEINT “RED SOURRE IM ITS CEMTERE.*
330 PERT

433 FPRINT “TWPE =*S£%* 1O €TART.”

430 IF IMEYSO"S" THEM GOTO 410

S5 REM EWTERING POSITION

S50 DIM EvS.B)

T4 DIM Cig.dp

3. FoOR [=] TO &

44 FOR J=| TO £

S45 LET Eil.J=7

S48 LET Cil.Jwy

547 MEXT J

Baa wENT 1

S50 LET Ca="RSuGyr

68 LET B=)

S0 LET =2

580 LET u=3

o LET (=4

o LET ¥=5

el0 LET (=g

$20 FOR E=l TO £

€23 LS

830 GOSUR |

40 FRINT

658 PPINT = ROLE THE (UBE U]TH THE -

G50 LET COLOuRs=:

&0 [FERUR 1158

675 PRINT
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ZAELE

b ]
TR

-n-i

{_l’it—

i

=§
=4

gXEE

EERES

33838

$52%3

L
103
R
Lo
1019
185
163
Lo
LS
{2
Jidsih
170
L

FEINT *SIGE TOMREDS YOU. AMD THE =
LEY LOLOUFE=TOF
CORUE 1150

FEINT
Fi# C

I.E'f F=YAL "I2455543 (0
LET A=Vl ~459543)3"

F33*iL>»
LET SID=VAL “TOP TOF RIG KIG BOT BOT LEF ¥
g Vbl LEF LEF

INT AT n.n, o
LET XE=IFEEYF
[F KBCo== THEM GOTO 215
PREINT AT D.fc= =
LET Xi=11EEvE
IF ye="" THEM GOTO T3
IF $="F* (R X¥==5~ OF XP="N" R X5a=(" OR Ng==y=
1 Kp=t0 THEN GOTO 859

IF 2B "@* R (=] THEN COTO S0

FRINT AT B.A:= =
LET C=(-1

GOTe TV
FEINT AT D.A.CACVAL 5B

IF L2 INT 0A25 THEM GOTO 208
LET C«5.

GOTO 31
LET Ei5
HERT C
HEXT 5

SIDs=VRL M5

L)
fSIDo=VAL e

(ws
F‘ll!ﬂ_‘;mﬁ HALT. ¥

GaTh o
FEM SLIE

T DFAW CURE

vOsUE |1 00%

FEINT S0 LEF .BAL >

* (5
L)
: 43
#

i

L

“OLYRHRY (80

" CRUCCTOR . LEF )
*SCHAELTOR . LEF 3, CHTOR ».

F'HH'I ‘ﬂ#ﬁﬂl‘ IHG PHARDE -

»iCRECTOR, A 1 ) COCHTOP. BAC W)

CHLECTOP. FIG) b

"ACRCATOR 500 CRCECTOR . S0  CRCLOTOR . RIG K

JCRCECLEF. TOP » 0. CH(CCLEF , TOPS 3. CRLC<S. LEF 7.
CECECE, TOF s v L (A5 TOP» r i CHCCTR TG, 80 0 CRER ]G, TOP» » s CRLCIE G, TOP 3

1090  FREINT CILECLEF, Fal oo iCRLEF v CRCE(LEF .50 ) i COEA(S,LEF 2 »iCH (803

CRCECSRIGr

CRiEs
1w
1120
H
Jrag

& BT
EEInT=
FEINT®
PEINT™
FETLEN

CHEF G20 (BRIG) .CHERTG. BAC » »
1000 PRINT CHoCoLEF . RT3 CHE{LEF  BOT 55 COCCALEF . 350 COIC{S. BOTI s
PEROCOE BTG 0 Gl CUREG. BOT S+ LCRE(RTG: BOTH W iCHCRIG. BAC 2 )

*CROC BT LEF 0 . CHYECBOT 5 1 CONL L ROT . 505
L CHE FOT-LEF »  CRLFDT » . CHECFOT RIG D

" COBOT B

1150 SEM SUL TO PRINT COL(Le

119%

COLoE = 2.

FEIKT

AND LR = €.

285

£

SERESRELIEE

§eksk

|

L40

EETURN
FEM 3UB TO CHECH FOSITION

PEINT =
T

PEINT "
FEINT “3EE
FRIMT *
FRINT g
FRINT =

LET nEs]
IF wg=n*

IF Ef=({HFS |13 THEM BETURN

[F kg=rp"
IF waes

LETTER OF THE
"YOU WI%H TO 3EE.

CUkE-CHECK -

"EED" AND COLDAR=1 ., “BLUE" D COLOUR=2 . “HHITE® Anb
CREEN® Al COLOUR=4. “YELLOW® AMD COLOUR=S. ~ORANGE

“TQ SEE A SIDE. TYPE THE IMITIAL™
COLRE OF THE SIDES
FOR EomeLE. TO"

THE FED SIDE. TYFE F. THEN"

AHOTHER

"T‘I:I *EE ANOTHEFR =IDE.

NET TYPE-
* IF vy ARE $ATISFIED THAT THE-

FOELTION 15 CORRELT. mn o
TYPE

WANT T CRRERY Oh.
LInE""
- TWE llléll
FELEVAHT EY i, "
HEYE

THEN GOTO 1450

THEH PUM

FE040" THEMGOTO 1456
LET S=vAL kF

i .;..".i-f?-i'

s

GOELE 1000

PEINT

LET COLOUR=S

GOsUE 1%

FEINT * SIDE FRCIMG vOU. =
LET COLOUR=TOF

GOEUR 158

FEINT
FEINT “SIDE FRCING UPHRRDS. *

GOTO 1450

FEN OVE
1E X45m=
LET Xg=="
FETURN

HARING SUR
THEN GOTO 2010

il

LET SID=VAL X§(1 TO 2%
LET Xy={¥

IF SIDCT
IF Z§="f* THEH

E-
r:l
TR W T
T ;l,,-‘H1
s -
L

= owT TAR 3

PN GOT0 2116

HOWE+1
THEM G070 2160
FE "MEW LIME*® *
FEVYE

MR AND F-! SRR OAND b

¥

« BT IF wlu l-?iﬂ To START™

£ THE"

R B

Al w-,cmw THEM GOTO 2136

THEN COSUR

P G RO RGO BOT - RIG »

L el

-

218% GOSUR 1056
+130 FRINT = SIIE”
=155 SCROLL
200 IF E="A" THEW GOTO 2215
23!"‘3 F'P%‘HT l'ﬂ: 3LAT 21.0:"CLOCKNISE.
2el 0
cal k‘glrﬂ'% J1LAT 210 "PNTICLOCKHISE, =,
2218 LET $=51D
2213 DOUE 1003
exdd [F Xa="A" THEW GOTQ 225
£221 LET [ewECS, TOF)
deas LET £15, TOF)=E(S, LEF)
3 E<5.LEF 3=E«<S. k0T »

Evs.BOT =B SR
Ev 5. ElGimin
HHeECTOP. S
EiTOP»Sy=E(LEF,5»
ECLEF.33=ECBOT .3
ECBOT. So=ER 10,50
EdERIG. St

E<f.TOP=E-5.F10>
E : FIC*"Eti_- FOT >
%« BOT roE 5 LEF
E'fS- LEF el
KEmECTOR . 50
E«TOP. 9= Rl
EiRIG.SasE{BOT.
E<BOT.SraE LEF. 5
ECLEF S5m0
B3 TOF
COs-TOP ral( S, R1G
COS RIG=Cos. BOT 6
Ci%. BOT vl 5. LEF
COSLEF pmui
Y TOF . 5
CLTGF . SrmCi PG B0
CIRIG: SrmCofDIT 50
CoBOT . 5m e LEF, &
CULEF .5 aki
rtwC o TOR.RIG
COTOP . FIG ={ PTG BOT)
CLRIG BOT »y=CiBOT.LEF»
T C{BOT .LEF v=C «LEF. TOF»
COLEF TOF milis
T dgmmr

Ry TLEN
i4iy BEM STRET OF FORMULA
e=lu LET MRE=O
ad3) LET KHmer
2420 LET Ti=1
2480 LET TCw=i
2450 LET Ui=d
S50 LET (e
id3) LET Fimg
L% LET Fisg
ZE0% FEM TOP EDGES
anl FOR Jug TO §
2530 IF EiT5. 1 =70 THEN G070 255
et HEXT |
LT40 0OTD 25T
550 LET F5=I
350 LET FL=E(F5. TS
2579 LET ED=g

azel (OEUR 253D
weal COTO 2o

i A g

it5e LET LOWVRL © 5234 “OFL)
3930 LET LS=wh = 2234 P
LS LET FCsVAL = 3452 "iFC»
wlﬂ LET Fga\idl = 2452 “iFg)

LET BowvRl * a32% “«FL
2938 LET Fimvew - 4553 “iFE)
C35 FE TyR

afdQ [F EcF5.THr=FC AND E(T5.F5rsTC
LiT
357

E B JFF=FL AND ECLE
«§80 IF E(ESR3eFC

=" ﬁ

B2 r=TC THEM LET
D ECFS, BEI=T(

THEM LET

TrEN GOTO Z26h
E50 IF Ed 35 TSraTC AHD E TS, B2kl OF E(FS.TS»FC AND ETE. RS T T

COEVE 200
IF E{F5.USH=TC MD ELUS.F3.oFC 08 E<Ra. LG T AND EiVE. I3 aFC OF

S RS

L4633 IF E(Fa.L3=FC AHD E(L5.F5r=T0 THEN LET xa=“TE (~

EE?& IF E;RE.-TSN'FE ANDL BV TS RS0 eFC (F ECRS. TEseFL mMD E- T35 «T( TiEn
LET xpa= 3
29 IF E(FS.T30eTC AND E«TH. Foo=F{ THEH LET <E=*Fs (*
ET00 IF ECLS.TE0=TC AND E(TS.LE0FL OF Bils, Toimf{ AMD E/TH L5 -wT( THEN
LET Hs=*"LE C*
2710 GOSUE 2000 o s
270 IF EWUS.FSHaTE AD EJRS, LS L THEN LET Mre*ys @
2730 IF EQUS,L35=TC AelD E<LZ.LSH=F{ THEN LET :a i £°
274l IF ECUS.RSM=FC AHD E{FS.U52=TC THEN LET /p= 85 [°
2750 IF EdUS.LS»=F( BMD EL5. Us T TeEN LET Xi=™L3 A
2Tel IF ECFS.RE)=TC AND EcR3. Fa;-F-E OF ECBE A%0eTi AD
EFS.F5 = FL THEN LET Mr="75 g
ITT0 IF EdFS,LS=TC AMD Ei(LE. F;r-F': oF ErRS.L3r="C WD E
iLe-B3r= FC LET x8==T5 ("
Z750 IF E(FS.US =F] RD EMUS.F30eT( THEN LET Xie'Fi &
2318 IF E(F5.FR3)=F{ AND E'RS.FSO=Tl TeEN LET Mra“F3 A"
M IF E{FS.L3>»FC AMD E{L3.FE=TC THEN LET Mi=“FE (*

2 GOSUR 2000
wu IF E<BES L3 =IC Al E{LS.F¥aoesLl THEN LET ®Es"L: C°

2 GOSUE iy
21545 F E<BS.Fer=TC AND E{FS.BEr=EC THEM LET (re"Fg A*
m 3 m
Zhal LET Eb=ED+1
2ET0 IF ED=4 THEN GOTO 2910

feontinued on page 21/
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Adda Computers Lid.. a major supplier of cc.-n;t-ulé‘r 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 person or by mail. Hardware
software, technical advice and information i1s 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 has the backing of
Adda’'s reputation, and there's a full 12-month warranly on all hardware, I

The Vic Centre is easy to reach—Just off the A40, close to North Acton tube
station.

Not just a computer but a whole
expandable system T

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 DRIVEICASSETTE—FOR EXTERMAL STORAGE.

* PRINTER—80 COLUMN, 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 budget dictale, so that your VIC-20 can be more :
than just a personal computer.

VICG-MEMORY 3K £44.85 VIC-20 DOT MATRIX PRINTER £229.85
Small size—low cosl memory éxpansion. Tracior feed. B0 character-per-line, 30

P!L-.f_j:-. into Ve and reproduces memory-part rhatacters-nersacond

Can be used with olher expansions gives & . VIC SINGLE FLOPPY DISK DRIVE EP.O.A.
total ot Bk user static ramon Vic i 3K RAM CARTRIDGE £29.95
FEATURE This board allows Vic 1o move BK RAM CARTRIDGE £44.95
Basic to begin at 1024 (30400) as in Pet 16K RAM CARTRIDGE £74.95
and enablas the use of HIGH RESOLUTION r TRIDGE 4 95
COLOUR GRAPHICS iﬁ?ﬁﬂﬁﬁ‘:"!&f‘?.i'?;ﬁ it RO i
VIC:-LIGHT PEN £28.75 and de-bugaing

This high quality lght pen works in both MACHINE CODE MONITOR CARTRIDGE £3495

normal and Hi-Ras modes on the Vic
allowing simple interaction with the Vic
withou!l keyboard entry.

Easy 1o program and 2asy 10 use

c.g. Menu selection. Non-keyboard eniry
Teaching Games

FEATURE touch sensitive "Enter” conlacis Eark nf b . ’
{0 ehminale accidantal entry ylfbsngtvéa:e :;J" 0of these lapes £14.95
a odebreaker/Codemaker
VIC-AS232 INTERFACE £56.35 You play the VIC or the VIC plays you in this computerisad
Fully implamented (true lavels) nind

RE232C-V24 FRIRIOn of IMashermit
B|.|}?HECF]QNAL INTERFACE VIC Seawoll, VIC Trap and Bounce-oul
11 nes, @ submarine shoot oul, a beal the VIC and an

Allows Vie 1o work as Mamnframe Terminal . ¢ : e
Drive a Qume Daisywheel or a Paper Tape olg favournte pub game Good games wilh ditlerent skill leveis
Monster Maze and Maths Hurdler

Punch etc. elc
FEATURE This unil conlaing masier power A fun game with good colour and sound and a menlal anthmelic
supply which supports Vic's own supply l@arming me. Highiy rated by everyone we have shown il 1o

05 ASSE

capabililies
SUPER EXPANDER HIGH RESOLUT, CARTRIDGE £3495

r g

4 ek

when carrying Memory Expansions, Harder than you think.
Cassetin Drives, Light Pens, Frinien eic. Canyon Fighter, Tunesmith, Star Woll at £5.95
VIC JOYSTICK Single £14.95 - gach
Hand:-Hald joystick units for games use 3 VIC GAMES CARTRIDGES at £19.95
available i Pair or Single configuration .'JI E‘E " ) i each
N.B. (2 Singles will not work as a pair | }—N\ Fruit Machine, Lander, Road Rally, Alien, Avengers, Poker
uniess moditied) ET— 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
& 1w into one adaplor lor use wilh both gt request, bul include: 7 day money back guaraniee, Adda

; i 12 month hardware warranty. Please allow 21 days
Jn'}]rahr.hs. .-gn{.i |||5|r-1 u_enla .‘ﬂ-.:nutd ru:lrI Il:m.ﬁe »\f/‘ 1|:.r b gy B !ot.pua‘wnal t:'.::.ef.;;.u-;..-- h
i il st & cleared. Quoted prices are inclusive of VAT.

FEATURE low-cost High quahty. Robus!.

e

Goods Required Price vacs MAIL ORDER to: Adda Compulers Limited. FREEPQOST. London
W13 0BR or telephone your order (24 hours & day t
01992 9904 quoting your BARCLAYCARD OR ACCESS
number.
S ldénclosd & chieque, mEde
payable 1o Adda Computens
Add £2.00 & ; Limitisd 1o
el 00 p, & p. lor S S
orders under £50,00 Total € £ 2
* Pl g harge My Barclay Access
Name neeaunl, My .:-rl:l'-nfrll rumber s
Address:
* Plgaso acd my name Lo yOur
maiking Ml
SHOP ADDRESS: Adda Home Compultars Ltd " Dolete a3 appicalie

154, Vicloria Hoad, Acton, Landon, W3, Tel 01-992 9304 Date
OPEN: 10 am—6 om (Tuesoay—Friday), 10 am—5 pm (Saturday)
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(eontimued from page 19)

JEme _ET SLWEL T2 = (FL)
b £t it 352 ¢+ (FB)
o ST a8
s1a SEm TP CORNERS
- _:" :I‘-
£ gy
. oA 4522 * (F&» THEM LET X#="TS§ C*

VAL
3 SRR
cxvAL " 3452 * (FS) THEN LET KE="TS A"
I--*ILH" 5234 " (FS) THEM LET X#="TS C*
SR U 200
S R L F;'I'Br =TC AMD CORS.FSy=FC THEM LET Ze="f3 A US C

CAFE.TSI=FC AND CATS.BE)=TC THEM GOTO 3328

(TS K5 =FC AMD CLRS.F5»aTC THEN LET Z8="FS C Fg A

us A
CIRS.TE)=TC AND CORS.FE)=FC THENW LET Z#="RE C US A US A RS A"
COTE,. BS=TC AMD CIRS.TS)=F( THEN LET Zs="R& & US A BS C*
{iTS,BS3=FC AND CCBS.FS)=TC THEM LET Z#="F5 C 33 A US A FS A ES
'F CiLE. ES)™FC AND CiBS.TS»=TC THEN LET Zf="BS C RS A 5 C LS C k3
IF CCTS:LSI=TC AND C(BS. TS)=FC THEM LET Ze="LS ARS A US C LS C

el lrrs' CLTS.LEI=FL AND CALS.BSO=TC THEN LET Z¥="LS AFSCUSCUS L

FsoA L

4“'?1? CILS. TS)=TC AND C{FS.L5)=FC THEW LET 2F="RS ALS CUS CLE A

388 [F COTS.FS)=TC AMD C(LS.TS)=FS THEM LET Z¥="L3 C US C LS A"

3050 IF CEFS.LS)aTC AND CITS.FS)=FC THEM LET Z8=*F§ A US € 115 C FS Cv

TS GOSUB 3120

18 o0t 370

3120 FOR K=1 TO LEM Z% STEP S

3130 LET X#=Z8(K TO E+3)

Fl40 QOSUR 2900

2158 MEXT K

1155 LET Zgavn

¥1Ed RETURM

T IF CCUS.RS)=TC AND C{B5.US)=F( THEM LET M#="uf C-

188 IF Coys.L50=TC AND C{FS,VE)=FC THEM LET X$="U5 A"

15 GOSUB Zodo

3200 IF CoUs,BS)=TC ANR CIL3S.US)=FC THEM LET Z¥="FS C US C FS A"

3218 IF COUsS. FSi=TC AMD CORS,.USI=FC THEM LET 28="RS A US C B3 OV

3220 GOSUR 3129

30 IF CoFs.R3MTC AND C{US.F3y=FC THEM LET Z#="F5 C US C F5 A"

2240 [F CoP5.US=TC AND CiF5,FS»=FC THEM LET Z¥="F5 A 'S A RS C*

J2% IF Cems.ESyeTC AND CO(LS,RSi=FC THEM LEY Zf="US A FS C US C F5 A"

2@ IF CoFS. US»eTC AND CIFS,FSI=FC THEW LET Z8=°FS C U5 A F3 A"

370 IF COBS,LEI=TC AND C{US.BS)=FC THEM LET ZFs"RS A US A U3 A S ("

3580 IF COLS.USH=TC AMD CiBS.LS)=FC THEM LET Z#="F% C US C U5 C F$ A"

3290 IF COLS.F3r=TC AND C(US, LS =F THEM LET Z#="RS A US C RS C

3500 IF CiFS.US0=TC AND COLS-FS)=FC THEN LET Z8="U5 C RS A US A RS C

3319 GOSUE 3128
3320 LET CO=Clwl

Fixd |F COsd THEM GOTO 2270

F340 LET FC=WAL * 3482 “(F()

¥3%0 LET Fe=VAL * 352 “iF%)
GOsUR

F36d 0OT0 2590

370 REN MIDILE EDGES

R3O0 LET PO=s"FS C US AFS A LS A RS A S C B CY
SO LET Le="FE A S C FS C LB C LEC U5 A LS A°
3400 LET HIsEdH. Grold AND ECG, WimGie(ECG. YiomG AND ECY.Gru¥ee (ECY, Broy

AMD E<E.YresFi+(ECF.Wisk AND ECH, el

405 IF Mi=4 THEM GOTD 3630

3410 FOF kKe2 TO 3

M0 IF ECUS. K MUC RID EC. DS UC THER GOTO 2450
3450 MEXT K

3440 GOTH

:ﬂ% IF K=fs TI"EN LET XEm g (v
14325 [F =F% TI-EH' LET kmks
Je GUSUE o

Y500 IF k=Rs 'FPIH LET H#e L5 C*
90 JF E=LS THEM LET x#=“Us A"
S0 GOSUB Doga

35

3930 IF ECBS,us)esRL THEN LET ZiwRg
2-‘549 IF ECFE. USiall THEN LET ZruLs
HEEG COSUB 3120

%20 LET RlsMl+i

IET0 IF Mie=d THEN GOTD 2S84

:SW GOTD 41

iS50 FOR Ke2 TD S

i) LET FLmk

£ HIILSSFSRSRSBSESLS (LA4=3 O La4)
“+1 THEN (0T0 3900

= LT SieAL SECLCTD 20
. [T fLwAL SR3 TD 43

LLE~

GRS D COFS.USIaS2 OB COFS,USHESI AND CCUS.LSI=S2
¢ i eiy aeiD COLS.FSImS2 THEN LET

5T 51w = ¥4l TQ
«EFL B OO3 T 42
w 5L FED eDl AHD CORS.USIRSZ OB CORS.US)RSL AND CUS,FS)es2
P FLowil @D DIFS.FEreEd THEM LET Kwl

P FIERETRIBELELEFE" (Lwd=3 TO L)

F0 GOsUR 367
2520 IF ¥=1 TJ'E.H GOTO 3959

IE0 NENT K

35940 LET Z=R: K

F¥50 GOTD 39713

3959 LET F5=¥FiL = 3432 " IF52

3%60 LET FC=Fti

I=51 GOSUR 25E

Ivee GOSUR 385 i)

3563 IF ¥=1 TrIEM GOTO 35E2

29G4 LET FS=\W L " 523 " (F5

3365 LET FC=F3

3966 GOSUR 2529

WA LET Zeepg

3570 GOSUR 320

2 LET RF="RS AUSARS CUSARSAULEC US £ RS C*
I904 LETLI"L S CUSCLEAUSCLS C LS A US A LS A"
3353 LET FL=(C (US.FSy=UCH+{COUS RS =UC e (OIS, BSr=UC )+ COUS LS =0 )
3355 [F FL=4 T HEN GOTD 4220

3387 [F FLsl TI4EN GOTO 4108

403 LET E5=\al . " 2452 * <FS

4 g‘r FC=F&

4000 COSUR 2581
mmr&r téFﬁgi}ﬂUC AMD COFS.ES)=UC AND COUS, BSa=UC AND C(US,RS5)=
ﬁ iETcgs SUE =T AMD COUS,FSH=UC ANMD COBS.LS =UC AMD COUS.FES)»=i
#Eﬁ EETE{LL:{ iveUC D CORE.USHalC AND COLS.USHsUC AND CORS. 35 )=UIC
40E@ IF COLS,FE el AND COFS.FS)=UC AND CALE-USIsUC AND C4FS.US) elr
THEH LET Z#sR§

407@ IF COFS.UE psUC AMD COUS, FE=UC AND Cous, BSi=UC AND CORS, BS =il
THEM LET Z#sks

4BEd GOSUR 3120

ETekl
4100
4112
4120

UR 2Sga
IF CiUS.LS »=UC AD COFS.ESHaUC THEN GOTO 4180
%9 IF COUS.FS »=UC AND COFS,US»=UC THEN GOTD 4200
216Q MEXT K
STOR
LET Is=R¥
GOTO 4210
LET Z#=L§
GOSUR 3126
IF CiF5.F5> =BC THEN LET Xs="U5 C*

COSUE 2000
IF COFS.RS» =RC THEM LET Wf=“US ("
IF C{FS.RS) =LC THEN LET Xf=“ys A"

450
IF (i:g.-l{.;-t Of ECO,G0w0) AND (ECD.Yi= (R E(0.HO=0) THEW GOTO 4440

ﬂﬂl FOR K -]
4370 IF ECK.USH=K THEM GOTO 4358

4388

]
IF E(K. 030
HEXT K
GOTO 4445
IF E<K. 030K
LET FL=K

THEN GOTOD 4480

AHD CO THEN GOTO 4470

S=fE
IF ECUS, RSyl C THEW LET Zsuks
GUSUE 3120
COTD D000
FOR Keg TO 5
IF EXO,.ary=i TI4EN GOTO 4530

4448
FLoCECE, 00 mBi+(ECH, 00w+ CECG. Qb ) # (EiV . Qrny )
FL=d THEM & OTO S200

Kwg TO S

E‘c::. JOvaEk TH EM GOTO S106

SESEZESEIIIEBIONELGaNLANEREANEALLS

Guam
B332s8
:
8

5000 FEM CUBE DONE
RS FRINT "TWWE "ME W LINE®"®

5010 IF [MEYSO CHE'S [18 THEW GOTO 6010

s0dd CLS

B30 FRINT * YOU WAV € DONE THE FUBIC CUBE *
S040 FRINT " [F IT I 5 WOT DOME. THEM ¥WOU HAVE"
S0%E PRINT = MADE A MISTRKE. TO TRV AGAIN"
S0ED FPRIMT " TYPE "* NEM LIME"". OTHERWISE TYPE"
8070 PRINT *=SPACE "=

E080 IF IHEEYS=(HRER 118 THEN FUN

3059 GOTO 6050
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Learning / Microprocessors

BASIC | for Hobbyists
: o T with your | Ray Coles
" h : . M | Azaptes from a popular series of
o . Sinclair ZX80 [ ercen n Srchc Saceronea i

R e Robin Norman TS S I e S v
- _' . + a'l l This book will be of greal vaive o a m raOrOCRS8S" CRD 30D -‘!EI'HSHLI'C‘!-'M

. - ZXB0 pwrars 1l lells you how o gei sl the SuDOOr ! Components such as
" i the ZX80 working. How fo program o memoras 2n0 commyncationinterianes

s and how 1o gel (he best oul of it and the use of the m Arocessarin
o Contains all the informalion necessary [ home compurars
; to use the Sinclalr ZXB0 1o the full i
Ay ik plus 14 specially writlen programs 0408 00414 2 52 pages
unavaiabie elsawhen £3 25
-
0408 011017 180 pages

Robin Normain £3.95 Coming shortly...

If you have a ZX81, or :1re thinking of 26 BASIC Programs
buying one, this book viill tell you all a&A on for your Micro
gad ok | i the bast i ;
,:::,, :: Rl Personal Derrick Daines
: { :u p“ﬂ'ﬂ Herw is a collection of 28 new and varied games
The ZX81 Basic book coviirs the m 9 programs, from spelling S!S (o submaring-

Basic 1K version, the addi: onal Peter Lafferty hunting. They are graded Irom the most

Pty P &l ' 1 plgst hom
fﬂﬂ!.‘.!!!&ﬁ‘ offarad hy the 185, Thus book will Balp ARyone wito cafﬂr:z}::r;:s::; g:dmmumr.; complox p:‘o{:ﬂm:
expansfon RAM and how tc) use the wishes fo learn aboul personal sultable for mone advanced machinas

computers and g uses lo which
they can be pui i describes the
dewveiopment of the personal
Compuier expiying 0f operalon 3nd

oullings the principies of
programming. A chapter on
BPPUCANONS SUrvByS M@ MAny BSes
of s remarkabie machnes

0408005556 56 pages

£1.95
ORDER NOW-from your local bookseller ;

Sinclair ZX printer There are 14
original programs lor you fo i-un on
the machina(for 1K and 16K v i2rsions),
and for those confused by coi-npuler
jargon (and who isr't?) there i.s:
a glossary of technical terms.

Dernck Daines has wrilfen the games in an easy
subsat of BASIC 5o thal the reader will hawe no
difficulty in transiating them for any microcomputer
Each program is described in a lively and informative
style, wirh a st of vargbles and memory Size requined,
plus & program ligting and sample run
The book is ideal for hobbyists since it helps improve
Iachhnguas lor wr.'hrip successiiul DFOQrams whnls{
50 providing planty of antertalnmon!

Robin Norman assumes no iriti il
knowledge of computing and hi:s
undemanding writing style is a
perfect beginner’s infroduction.

0408001178 5
/ 176 pages

. L Er
— 4

ncase of difticulty seng cash “Sing

me ¥£4.95 . [icmizess \ewnes Technical Books
“"OUTSTAINDINGLY USEFUL”

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

in the September 1981 issue of the
zxs1 Educational ZX80/81 Users” Group

Newsletter as follows:
COM PAN |°N Bob Maunder's ZX80 Companion was rightly recognised to be
ona 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 auther does not go as far as he did before,
but his attempt to show meaningful uses of the machine is
brilliantly successful,

The book has four sections, with the author exploring in turn
interactive graphics (gaming), information retrieval,
educational computing, and the ZX81 monitor. In each case
the exploration is thoughtfully written, detailed, and illustrated
with meaningful programs, The educational section is the
same — Bob Maunder is a teacher — and here we find sensible
ideas, tips, warni and programs too. The monitor listing
{0000 to OCBY], while unique, is iess fully backed up, and wili
be of no use to the ZXB1 beginner without some knowledge of
Z-B0 assembly,

To conclude — this book is definitely an outstandingly useful
second step for the ZXB1 user,

Send cheques for £7.95.t0:

| LINSAC LINSAC ¢

68 BARKER ROAD, LINTHORPE,
MIDDLESBROUGH TS5 5ES
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ZX81 owners

have you seen

Tte Cambridge (Collection

A book of

30 PROGRAMS

For Only f495
NO MEMORY EXPANSION NEEDED

Each program has been designed to fit into 1K of RAM

TEACH YOURSELF PROGRAMMING

Comprehensive explanations of each listing will teach
you many techniques of ZX81 programming.

HOURS OF AMUSEMENT

With titles such as FORTRESS, BALLOON, and ODD MAN

OUT, you could easily become a ZX81 addict. Plus,

entirely new implementations of well-known favourites;

LUNAR LANDING, MASTER CODE. ORBITAL INVADERS,
and many others.

CASSETTE AVAILABLE TOO!

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

FPlease send me:;

copies of the book at
£4.956 each

copies of the book and
cassette at £9.90 pair

Please send your orders
with cheques/PQ’s to:
Richard Francis, Dept.YC A/ S
22 Foxhollow, Barhill,
Cambridge, CB3 BEP.

FREE! tape
directory with
each tape

Microgame
Simulations

ZX81 + Video Genie * TRS80/LII

Battle of Britain As strategic commander of nine British fightar
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 5.E. England with standard grid.

Asset Stripper Compete against your computer controlled
arch-rival “KO Investments”, capitalizing companies on the
stock market and bidding for takeovers to gain control 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;
impaorting 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
spoortunity 1o make money shrewdly and spend it recklessly.
Scrofling racing commentary. One or two players,

Party Bran Tub Lots of programs — including one of the best
=essage scrollers around. Play your computer at noughts and
“rosses and analyse each game afterwards if you wish!| Guessing
samas — words/numbers/rhymes atc. imany <1K)

Also 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

O systems Itd.

A/D BOARD FOR NASCOM

* B input channels

= 30 miscrosec conversion

s Over voltage protection * Full flat/interrupt control

= Prototyping area * NASBUS compatible
Price £135 + 15% VAT (post free)

GRAPHICS BOARD FOR NASCOM

= 384(H) x 256(V) high resolution graphics display

# Fully bit mapped * Mixed text and graphics
* Full software control * NASCOM 2 or 4MHz

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

EPROM PROGRAMMER

* 8 bit resolution
* Sample and hold

* Programs 3 rail: 2708/2716
Single rail: 2508/2758
2516/2716
2532/2732

# Software supplied for Read/Program/ Verify
# Can be used with other machines with 2 parallel ports
Price 863 + 15% (post freel

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

Price £12 + 15% VAT (post free)

MEMORIES
* 4116-150ns 95p each + 15% VAT (min order 8)
= G4K-200ns £10 each + 15% VAT

MONITORS
s BMC 12" green phosphor — 18MHz
Price £175 x 15% VAT (carriage paid)

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

Metal cased 9

CROFTON
MONITOR

10 MHZ Bandwidth
4 Standard
£59.50+vaT(£68.42)
plus carriage £3.00
For P31(green) high
resolution tube add £12.50 +var (£14.38)

NEW-?riNce MONITOR

High resolution

24 MHZ Bandwidth
P31(green)Standard
for only

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

B ALL MAJOR CREDIT CARDS
S ACCEPTED — Small surcharge
CROFTON ELECTRONICS LTD

35 Grosvenor Road, Twickenham, Middx TW1 4AD
01-891 19231513

L
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SURVEY

/X CASSETTES

THE BuoYANCY of the ZX-8]1 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 ar the new games.
Their two most glaring failings are a poor
choice of keys 1o use for movement and firing,
and no automatic restart when vou have lost or
won.

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

Non-restarting games — like any non-auto-
run program — require the player o have
some computing knowledge. I 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 that they are for 1K and provide plenty
of variety. They are good value and include
several arcade-stvle programs, including a
version of Space Invaders, a maze, I 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 so good as the Orwin games, Bumper,
Lander, Simon, Mastermind, Asteroids,
Hangman — guillotine to be precise, There is
also a brilliant etch-a-sketch with eight
directions and Copy, and an attractive pattern-
generator.

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

However, 1 find Micro-Gen's New York,
£4.90, really offensive. 1 object 1o 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.

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

Micro-Gen redeems itself, however, with its

excellent Chess for £9.90. [ 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 symbols for moves — bur it has a satis-
factory board, handles all legal moves and
rejects in a flash attempts to cheat. The only
shortcoming was that it thinks and plays in
Fast mode, so vou have to check carefully to
see what it has done,

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

Force Field is the nearest 10 an arcade game.
It 15 not very exciting, but is nonetheless
addictive. You defend your city from a series
of bombs by activating the “force-field” at just
the right moments.

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

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

Macronics is well known in the ZX software
market with a good range of generally excellent
programs, It offers four 16K games. First is its
long-standing — but still number one —
version of Intruders ot 06, or £5 for the 1K
version. By Atari standards, it is slow and
lacks graphics quality — vyet if vou are an
addict, this version will keep vou happy lor a
long time.

Nightmare Park, £3.75, is a good maze game
— novel to the point of impenetrability. It is a
sort of adventure where vou cannot avoid vour
tave, Star'T'rek 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,



have seen for the ZX-81, and even claims to
produce sound eifects using the Quicksilva
sound board. It is the ZX-81 game on which [
have spent more precious time than any other
— £3.50 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
I6K. The Hangperson range is based on a
hangman routine far more advanced than any 1
have seen — even if it is in Sinclair low-
resolultion graphics. Each program calls
words or phrases at random from a pool of 50
on 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
biology.

Also at £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 1o the
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full-screen, invisible maze containing an ever-
nearing dragon. You are shown the maze at
the beginning and the easiest way to win is to
use Copy-Comd.

Hilderbay is relatively new 1o the ZX scene
— but proudly proclaims that the company’s
experience is with mainframe computers and
emphasises its professional approach. There
are two games to look at — the very impressive
Gold and the make-weight Pick A Word. The
two are supplied on one cassette for £8. Gold
is a version of adventure set in the Yukon. It is
beautifully designed and definitely addictive
for those with that kind of mind. Technically,
I was much impressed by the ultra-slow rate of
printing, giving an entirely appropriate Tele-
1ype appearance.

Educational drills

Pick A Word may be a make-weight but it,
100, 15 novel and clever. This neat word-game
transforms the ZX-Bl into a wvery sharp
opponent. The only failing is that the diabolic-
allv well-designed word lists are too few in
number for a long game.

Next, we have Space Battle from Green.
['his game 15 a relatively slow and monotonous
shadow of an arcade game. It is written in
Basic and includes simple instructions.

Defender from Quicksilva is the fastest and

phisticated moving-graphics program |

launch of a “rocker”. Display format and
simple language are very important in teach-
ing software; clearly, both have received a
good deal of attention in these programs.

The Hodthorpe Collection from Stan
Spencer is a little like Hangperson in the sense
that a good range of programs surround the
same neat skeleton. The Collection is aciually
2 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.

Adapred from Nascom 2 soltware, the skeleton
allows the user to enter his own test material.
The tests can then be administered, marked
and recorded, all without the reacher's inter-
vention. The idea is very good though not
entirely novel. These six variations are con-
cerned with flash-cards, picture-based quizzes,
multiple-choice tests, two kinds of arithmetic
testing and primary school language work.

Let us now look at the various new ZX-81
programs in the data-handling, administrative
and financial categories. Again, they can be
relevant to the owner who may wish to con-
sider computerising his recipes, budgets or
work records.

In the data-handling class, we have two files
routines and two versions of the very popular
commercial program VisiCalc. Multifile from
Bug-Byte is a most versatile package with a

good range of clear, menu-driven options. The
files are not fixed, bui user-definabie.

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
Name, Address, Interest code and
Commentary.

One of the two VisiCalc versions is from
Video Software, Called Video-Plan, £7.95, it is
rather stolid and perhaps a touch slow. All the
same, it is beawtifully documented and laid
out, and very easy and foolproof in use, It is
supplied with sample data and a thoughtful
audio commentary.

Financial programs

The other version is Computacalc from Sili-
con Tricks. It has more spark than Video
Software's version, but is still 10 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 wol.

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, Morigage, and
VAT. Loan requires three of four parameters
of compound interest — sum, interest, number
of payments, amount of payments, and gives
you the fourth.

Mortgage deals with building society and
bank loans and points out unheaded tables of
data. It LPrints, too, though the literature
does not say so. This program’s main failing is
1S pOOT eTTor-irapping.

VAT calculates from input data tables of
price, total, tax and rate which is easily
variable.

Stock control, at £25, is really rather expen-
sive. It is well documented but uninspiring.
The cassette has two versions, one allowing
many lines to be handled with little detail, the
other the reverse.

Critical-path analysis, £15, on the other
hand, is cheap, lively and very effective. Just
the job for, say, a self-employed builder or the
computing and business departments of
schools and colleges. You need to do a good
deal of preparation, of course, but this
program does the donkey-work of [inding 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, you are not small, and can afford more
than 16K memory.

PAYE, from Stroud, Lint and Co, £2.95, 15
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; Statistics.

{continued on next pagel
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feontinued from préevious pagel

Let us now turn to the utilities programs,
and two aids to graphics production. Mult-
graphics, £3.50 from Bridge Software, is
remarkable value. The firm also has a version
of Invaders with a good reputation. Multi-
graphics is a massive product — considerably
more than 10K — which means that its useful-
ness is rather restricted unless vou have extra-
large memory. The initial menu, however,
offers nine main options — print current
display on screen; LPrimt it; Save it; CLS;
inverse CLS; draw on screen; print with
standard characters; large print; upper and
lower case with the same options; and jumbo
text — upper and lower case, and three sub-
symbol options. It is most impressive, and
has clear instructions.

Equally impressive, but in a very different
direction, is the £5 High-Resolution Graphics
from Macronics. This has been widely advert-
ised with a picture of the Prince and Princess
ol Wales. That design is supplied for demon-

stration and it is brilliant, HRG allows you 1o
print pixel by pixel on a 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 you to program
it, in the difficulty of mixing normal Primt
with it, in 1ts being Print rather than Plot and
the fact that it is not responsive 1o Copy, The
instructions are reasonably detailed, however,
and with a lintle effort you could enter it into a
menu-driven sct of subroutines.

Macronics also gives us Scroll, £3.95. Any
lines of text entered scroll up the screen in
large size, continuously but not altogether
smoothly. The scroll speed is variable.
Straightforward in use, this program, oo, has
much potential,

ZXAS is a powerful ZX-81 assembler from
Bug-Byte which occupies 5K. This superb
product accepts the standard Zilog mnemonics
with decimal or hexadecimal valucs.

Life, a well-designed and valid version, and
Music, with 1K onc-octave and 16K five

Supplier Program name Description Assessment
Administration A B CDETFGH
10 Stats Three simpleprograms 3 4 3 3 3 3 2 1
n {Crit'u:m Path® Finds path 4 5 4 4 5 3 -
Stock Control® Standard — two 4 5 4 3 4 3 3
Data-Handling
1 Videoplan® VisiCale version 4 4 4 4 8 4 3 4
4 Mulrifile* Definable filing 2 3 23 4 4 1 2
5 Database* File-handling 5 4 5 3 3 4 3
17 Computacalc® VisiCalc version 2 5 4 3 4 4 4 4
Education
2 Electricity Hangperson® CSE 1est game 4 5§ 5 5 4 45 65
Angle" Dirill 4 B 4 4 4 4 4 5
Graph® Versatile plotting § 5 4 4 4 4 3 4
Tables Count-Down* Test game B b 4 &5 4 4 4 5
18 Hodtharpe Collection®  Various — six & 5 3 2 2 21 4
Finance
11 Finance® Three simple programs 2 & 3 3 4 3 3
Payroll* Up to 30 staft € 3 3 4 4 4 4
19 PAYE (*) Tax ecaleulations 133 3 2.3 — 2
Games
1 Force Fuald® Defend city E 4 5 4 4 4 4 4
Space Race" Spectators only 5 5 4 — 2 4 4 4
Football* Simulate league 8 4 5 4 & 3 3
Test Match® Simulation 5 K & 3 4 2 4
Stock Market® Board game E BE 5 5 4 4 4 4
6 Adult Games Various 4 b 2 2 i
8 Space Battle® Arcade style 3 he 33 & & 2 2
] Games 1 Various — 10 3 5 3 4 3 3 2 2
1 Gold* Adventure — 4 4 4 4 4 — 4
Pick A Word* Word-game - 4 4 3 3 3 4
12 Intruders (%) Arcade 4 5 4 5 4 4 4 2
MNightmare Park* Maze adventure 2 5 5 5 4 43 4
Star Trek* Standard 1 5 2 1 3 4 2 .2
Dragon Maze® Good maze 1 5 5 3 3 4 & 3
13 Chess* Six levels 4 5 4 3 4 4 4 3
14 Cassette One Various — 11 35 2 2 349 4 3
16 Defender” Arcade 3 3 6 4 4 45 4
Miscellaneous
7 Sinclair ZX-81° Various — 10 1 4 2 2 4 4 — 4
12 Music 1*} Cne or five octaves 3 53 3 3 4 -3
Life" Standard 3 5 3 4 4 4 2
15 Pocker-Book* Various — 34 2 4 3 3 4 4 3 4
Data-Handling
3 Multigraphics® Large menus 4 3 4 4 5 4 4 5
4 ZXAS" Assembler 3 3 3 5 4 - 5§
12 High-Resolution” 192 by 192 2 6 —2 5§85 — 5
Scroll* For display 2 5 3 5 4 3 — 4
Motes; Supplier; numbers refer to suppliers’ list. Program name; an asterisk shows 16K 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
loading; C, format, or screen layout; D, ease of use by target; E, functional value; F,
programming quality; G, quality of graphics if any; H, novelty.

octave versions, are both from Macronics and
are written in machine code. Music outputs
your symphonies to cassette and, less accept-
ably, to TV sound. -

Finally, there are two cassettes developed
from books. These cassettes save yvou the
trouble of keyving programs, but the problem is
that the book tends 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
cleat user instructions.

This 15 particularly true with the cassette
that camp-follows Randle Hurley's The
Sinclair ZX-81, Macmillan. That cassete,
£11.44 from Globe Book Services, is very hard
to work with because the book. although good,
does not help the user at all.

Another such cassette is Phipps' ZX-8]
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 adeguately explained there.

| remain concerned about documentation
standards. We now have an impressive range
of good ZX-81 software on the market. Too
much of it 1s spoiled by the lack of a few lines
of carefullv-written guidance notes. With so
many potential customers, soltware suppliers
understandably think of cutting corners — bur
I the long term ii']lic;'du..

they will sutler in

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

4, Bug-Byte 95-100, The Albany, Old Hall
Street, Liverpool, 3: games, utilities,
data-handling.

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

6. Can of Worms 66a, Osborne Road,
Portsmouth: games,

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

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

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

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

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

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

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

14. Orwin 26, Brownlow Road, London
NWI10: games

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

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

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

18. Spencer The Sycamores, Queens Road,
Hodthorpe, Notinghamshire: education.

19. Stroud, Litt and Co. 85, Jamestown
Road, London NW1: finance.
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ZX81 SOFTWARE FROM VIDEO SOFTWARELTD 1K & 16K

16K SOFTWARE

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

VIDEOQ-AD. Rotating display of 16 pages of advertising
material. Set-up your own pages and change them as and when
reguired,

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

VIDEO-VIEW., Do it yourself 1eletext, Create pages of data,
Store them within the program. Save on cassette. View on
demand.

VIDEO-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 UFOs,

SPACE-RACE. (ZXB1 only). Party game for eight players.
Rockets race to build stations in space. Winners gradually take
over losers until only one winner remains.
FOOTBALL-LEAGUE. Realistic simulation of an entire season,
Every match played and results shown with progressive league
table. You give teams ratings for skill, effort, etc.
TEST-MATCH. Realistic simulation of a test match series.
Dynamic scoreboard. Give each player your own ratings for
skills, technique, etc.

STOCK-MARKET. (ZXB1 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 10 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 1o save.

SKETCH Draw an almost full screen picture
and save on cassette.

NAME THE DAY Give the date, the ZX81 names the
day of the week.

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

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

WEATHER An endless variety of completely
inaccurate weather forecasts.

UFO Shoot down the UFO 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 ZX81.
NOTE: These programs are not suitable for ZX80.

*** OUR NEW SOFTWARE SCHEME ***

SUPPORTED SOFTWARE. This is software written for
the ZX81 by named authors and approved and marketed
by ourselves. The main criterion for selection is that the
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 6. FORCE-FIELD

2. VIDEO-PLAN 7. STOCK-MARKET

3. VIDEO-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 soon. They
are worth buying even if you have 16K.

VISIT US AT THE ZX MICROFAIR

PRICE LIST

ORDER CODE Manual

SKETCH 81

PLAN 81

AD 81

GRAPH 81

VIEW 81

MAP 81

FORCE

SPACE

FOOT

TEST

STOCK

PARTY 1

PACK 1 {Plan + Ad)
PACK 2

{View + Graph)
GAMESET

{(Map + 5 Games)
Prices include VAT,
Mail order customers add E1.00 per order. (50p for
manual only). Allow 28 days for delivery.

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

I‘-.
=
St

ALWWWRANANNN b
FEERRRERREEER &
2888808888888

-y

© ©
& &

€D = VIDEO

w sowses SOFTWARE LIMITED

Smenwn B lmin, WA B B il D e geaf s b L L LB e VAT Eag o 770 0 0

Code IM/S/U Qty. | Price | Tora | ORDER FORM

See above
for codes

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

Your cheque no.
P. & P. e

NAME. ..
ADDRESS
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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: 640 by 256; two colours
Made 1: 320 by 256; four colours
Mode 2: 160 by 256: 18 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

Black, red, green, yellow, blue, magenta
(blue-red), cyan Iblue-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 1.
colour number), 0,0,0. 50, 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 |
running.

One graphics command not used in ou
selection of programs is Point which return

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

340 IF RE="C= THEW BTORECA-2)=5CL"E")
=0 MODE ©:COSUD 470
RETLURN

260 REM Cot user inputs

I70 IHPUT “"Enter mize of sach lirne seg
meni =, 0

380 IHPUT “"Enter gour ¥.Y and 2 viewpo
ints ¢ sach should be betesen 100 arwd
30", L, M. H

T =D

400 PRIMNT = Enter G C(get),

Rir 7= o= F (put) or
410 RE~CETE
420 IF RE="C" THEM P=1:RETURM

SCREENING BBC
FINE DISPLAY OF

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 1o 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 18, it executes
the code berween the words Repeat and Until
the condition after the Until statement
As the condition in this case is

g Frar

satisifed

never satisfied, it repeats for ever — see

Prog s executed in mode 2, the
It changes the colour of the
lines drawn whenever the pattern bounces off
the edge of the screen by the use of the GCol
staremen I'he GCol statement 1s followed by
IWo nu rs. the second of which specifies

first stimulates
1s 1o be used as it stands or
whether the commands And, Or, ExOr should
be used on it or whether it should be even
inverted with the colours on the screen at the
time. One normally uses GCol 0,X to allow
plotting in the colour you want, but the earlier
number can be wused 0 generate some

MOTTINE COIOUr. the

whether this colour

spectacular effects.

MNotice how few modifications need to be

! made to convert the program to colour because

Program 1.

18 REM
28 REM (C> RUSTON 13981
28 REPERT

9B FOR K=1 TO 156

Program 3.

"STRING ART BLACK AND WHITE" 1@ REM "TRIANGLES"
28 REM COPYRIGHT (C) RUSTON 1981

3@ MODE @

48 A=RNDC128@)-B=RND(1624)

48 MODE © S@ C=RND(1280): D=RND(1024)

- 28@) : Y= 3 66 E=RNDC128@) : F=RND( 1824 )
553 E=EH§§}E§‘§§ ﬂ:&ﬂpﬂ .?' 11@23? 3 70 u=za-mn<4m:v=za—ren§<4a)
78 U=20-RNIC4@) : Y=28-RND( 4@) 80 L=20-RND(4@) : X=20-RND(48)
Co £ fHDcio) G20 WNDIS) 8 L R ok B

116 DRAKH A. B

168 MOYE X.Y 126 IF

i1a DRAMW L.M 128 IF

126 IF ¥+U>1279 OR X+U<@ U=-U igglF

126 IF Y+V>1823 OR Y+¥<@ V==Y 150 1F

148 IF L+P>1272 OR L+P<8B P=-P 170 IF

158 IF M+@>18232 0OR M+Q<{8 Q=-0 188 IF

168 XK=X+U:Y=Y+VY

178 L=L+P :M=M+Q 200 PLOT 7.A.B
188 NEXT K 220 GOTO 100
198 A$=0CET#

286G UNTIL FALSE

A+U>1279 OR A+UCO THEN U=-U
B+Y2>1823 OR B+V(B® THEN Y=-Y
C+W>1279 OR C+W<B THEN W=-H
D+X>1023 OR D+X<{B THEH x=-X
168 IF E+Y>1279 OR E+Y<(@ THEN Y=-Y
F+2>1823 OR F+Z<{@ THEN Z=-2
RNDC18)>>7 THEN VDU
196 PLOT 7.C,D:PLOT 7.E.F

218 RA=A+U:B=B+Y:C=C+W:D=D+X E=E+Y:F=F+2
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Pragram 2.

, 168 REM "COLOUR STRING ART"
28 REM <C> RUSTON 1981
28 REPERT

4@ MODE 2

o8 ¥=END{1288) :Y=RND{128@)>
68 L=RND(1286) M=RND(1624)>
78 U=28-ENDC48) V=26-RND(4@)
28 P=28-RHD(4@) : @=20-RND(48)

28 FOR K=1 TO i5a

186 MOYE .Y

118 DRAKW L. M

128 IF ¥+U>1279 OR X+U<B U=-U:GCOL B8,RNDCE&>+1
128 IF Y+V>1823 OR Y+Vv<@8 Y=-Y:GCOL &,RND(&>+1
1468 JF L+F>1272 OR L+F<6G P=-P:GCOL 8,END(&>+1
158 IF M+Q>1823 OR M+Q<8 @=-0:GCOL @,RNHD{&6>+1
168 X=K+U:Y=Y+Y

1768 L=L+F:M=M+E

186 NEXT K

196 A$=0CET#$

2868 UNTIL FALSE

of the way the axes are marked — sce program

This program in effect draws three
bouncing balls, all joined up by lines. Each
triangle is erased as the next one is drawn.
Whengun it looks as if the triangle is turning
in three dimensions.

The program is run in mode 0, but as only
one triangle is ever on the screen at a time, you
can create the illusion of having 16 colours at
#40-by-256 resolurion by using the VDU
19,X,X,X,X 1o reset the current plotting
colour to be any of the 16 possible colours. In
fact 1 have only used the first eight colours,
and have ensured that black is not used, giving
seven in all.

Plot K, X,Y plots a point at X,Y in a manner
determined by the value of K. K has the
following effects linked to the following
values:

0 Move relative to last point visited,

1 Draw line relative in the current graphics
colour,

2 Draw line relative in the current logical inverse
colour.

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

MEMORY 6502 BASED
UPGRADE (# # intomal modulas)

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 vou draw
most other polygons by drawing two triangles
next to each other.

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

4 Move to absolute position,

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

6 Draw line absolute in current graphics logical
inverse colour.

7 Draw line inverse in current graphics
background colour,

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

ZX80 BASED
{External Ram Packs and
internal modules svalable)

We supply free the basic subroutines necessary. Each is
roughly 180 bytes long and capable of handling one of
the following functions:

&.g. ATOM, PET, é.g. VIDEO GENIE,

UK 101, 0.5., AIM ZX 81, TRS 80 1. READ/WRITE program
2. READ/WRITE screen

16K £45 (Kith prices incl. of £33 (Kith\, prices incl. of 3. READ/WRITE string and files
32K £52 (Kit)f PSU components  £40 (Kjt)f PSU components 4. READ/WRITE numerical array
Ready built '
charge: £10 £7 Take as an example the READ/WRITE screen function

for a PET. This literally treats the screen as a piece of
LARGER paper on which you can draw or write whatever you like,
EXPANSIONS ‘ : When you have finished, SYS 940 will store the result in
B4K £80 (Ki) £70 {K!ﬂ} PSU Not one of the 256 screen pages in just 18 milliseconds (the
128K £120 (Kith b 1ocassary 110 {Kit)f meeesan blink of an eye!). Another example: the READ/WRITE
256K £200 (Kit) Not yet available string and files function opens to your Micro as many as
Ready built 1000 files at any one time! If you want the file 100, write
charge: £10 £7 string AS with the contents of file 100 — it will take only

All prices are inclusive of postage and packing, but
please add 15% VAT to all totals.

Discs are fast, but in some cases, not fast enough. You
may have a customer waiting for details on the 'phone

- and he can guickly become impatient. In such
situations, when your computer has got to look through
up to a few hundred files, our memory expansion
systems really can help.

The memory is divided into ‘'Random Access Sectors’ of
256 bytes each. For example, there will be 1024 sectors
in a 256K bytes expansion.

8 milliseconds.

Another advantage of memory sectors is that any
programs can READ or WRITE into the memory so that
several programs can share the same data base.

For further details (we can send you free literature),
please ring us on Southend (0702) 613081, or if our line
is busy, write to:

AUDIO COMPUTERS
87 BOURNEMOUTH PARK ROAD
SOUTHEND ON SEA, ESSEX
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INTERVIEW

MICRO MARKET INSIDE

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,

Borx v EDINBURGH on March 5,
1944, Kerr Borland was educated at
Berkhamsted school. After leaving
school he did a number of odd jobs
before joining Pan Books as a
salesman,

“It was an exciting time. We were
launching the James Bond series and
books such as Goldfinger were selling
as many as 60,000 copies a day.
Unfortunately, it did not pay very
well and, as | wanted 1o getr married,
I decided to do something else”.

In 1964 Kerr Borland joined
Sumlock, a leading calculator firm.
There he learned the marketing
skills which were 10 stand him in
good stead when he launched his
assault on the British micro-
computer market. He also came into
contact with the component side of
the business which awakened his
interest in microcomputers: ““Micros
were the coming thing in
components’’,

In 1977 he was appointed U.K.
managing director of North
American Semi. In conjunction with
John Marsbhall, he approached
several people with the idea of a
Eritish 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 MNascom 1 was officially
launched in January 1978, and
immediately confounded the crirics
who thought it was doomed tw
fallure. On the first day of the
launch, Nascom received 300 orders
for the Nascom 1, and the company
was soon deluged in a further 7,000
enquiries.

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

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

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

Yet, while this price advantage
boosted sales of the Nascom 1, it also
cut Nascom's profit margins to the
bone. [nadequate 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 100 far ahead of
itself”", says Borland., "“We
experienced this incredible lag
where we could never make encugh

money to fnance the orders we
had".
In April 1979, the company

launched an upgraded MNascom 2.
Based on the Z-80A processor, the
Nascom 2 included 20K of on-board
addressable memory consisting of
2K monitor, 1K video RAM, IK
user RAM, 8K Microsoft Basic and
8K static RAM. The new machine
cost £295 plus VAT.

However, the Nascom 2 was enter-
different market to the

INg a very

Nascom 1. By this time Nascom's
campetitors had been forced to lower
their prices, making the Nascom 2
just ane of a number of micro-
computers on the market in that
price range.

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

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

‘The BBC should
have based the
micro on the
ZX-81

does not thirk they will find the
computing market easy to deal with:
““1 think that Nascom's new manage-

| ment has a great problem. Lucasisa

superbly set-up company, burt it is
use 1o operating in an entirely
different field. 1 feel thr Lucas has
found itself in a retail marketr which
it didn’t really foresce.

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

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




— KERR BORLAND

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

“I left Mascom in 1979 (o do
something I had always wanted to do
— run a marketing company. When
I was with Nascom, | 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 ar least
a year's contract”,

Yet, although Product Launch
proved a success, the lure of com-
puters was too strong to be ignored.
In 1980, Kerr Borland set up
Specialist Micro Designs (SMD), a
company to be subcontracted to
design microcomputers,

“Specialist Micro Designs really
grew from the friendships I had at
the time. Also, when Nascom
decided to call it a day, one or two of
the engineers who were personal
friends of mine asked 1o join SMD.
It is now going very well and doing
some extensive contracits for a
number of clients".

At the end of 1980, Kerr Borland
talked 1o 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 Lud.

"Arfon served two purposes”, he
says, "It put me where [ wanted 1o
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 2 number of sites
before plumping for Caernarfon,
North Wales: “'We looked at South
Wales, but it seemed to me there was
a danger of falling into a Silicon
Valley-type trap where people go
from one job to another looking for
an extra £500".

Mid-Wales also failed to measure
up to Arfon's requirements, but
North Wales provided a number of
ready-built factories which were
eminently suitable: “We met 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. Bur the factory,
which was split into two, had the
of leaving us with space

X DAnSIon

acvaniage

Arfon's range of products includes
self-contained speech boards and
light pens. The speech boards use a
National Digitalker chip 1ogether
with two 64K ROMs 1o generate
speech. The first ROM set has a
vocabulary of 256 words and sub-

sounds, while additional sets of
ROM allow the user to expand the
vocabulary to his own design.

The light pens use a high-speed
photodiode and work directly with
the normally illuminated pixels,
They can be used for editing,
moving displayed data blocks and X
Y plotting. The speech boards
and the light pens are boxed with
their own power supplies.

“By December we had probably
sold around 500 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 boards were successful
because they hit a marker 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 scven-canridge expansion

‘Nascom won
because it was
very advanced’

system for the Vic-20. The expan-
sion system has its own power
supply built around a toroidal
transformer. All the ports are
accessible and an optional lid
provides a base for the TV.

“Tt has proved to be an enormous
success’, he says. “In four weeks we
sold nearly 2,000 units — mainly in
the U.K.”.

Future plans include the produc-

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

Looking back at the micro-
computer boom of the late 1970s,
Kerr Borland picked out two men as
having played crucial roles — Kit
Spencer and Chris Cary: “The most
dominant man in Europe, without a
doubt, was Kit Spencer. In between
1978 and 1980 he must have gained
more than 50 percent of the sales
market for Pet™,

Kit Spencer, who masterminded
the Pet’s penectration of the UK,
microcomputer market, was
appoimed Commodore's European
marketing director last year.

“On the troder 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 dreamn of drop-
ping their prices were forced 1o
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
BBC computer-literacy series, but
he has two reservations abour the
suitability of the BBC Micro-
computer designed to accompany
the programme.

“The BBC micro is a grear piece
of equipment”, he says, “but it is
entirely different to the original
concept which was really the ZX-81.
Personally, 1 would have preferred
to see them do something based on
the ZX-81, because then the
hundreds of thousands of people
watching the BBC programme could
have afforded to buy a £7] micro. If
you have a £200 or £300 micro, far
fewer people will gain from the
programme.

“The BBC Micro was designed by
committee — | know because I was
on it at onc point. It reached the
stage where there were 24 people
sitting around a table and you can't
design a product like that.

“Although the micro is a gream
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. Afier the moves
d2-d4, d7-d5 and c¢2-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 sce this, and all chess
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computers fall into the trap if they are not pre-
programmed with a book opening which
avoids i1.

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

Let us consider what is required of a book-
opening library. First, very few game positions
are symmetrical in the sense that a book-
opening library could be applied to play from
both ends of the board. You need two libraries
if you want to be able to play from both ends.
For reasons of space, most commercial
programs make do with a library which
operates from one end of the board only.

Secondly, the program should be able ro
distinguish between several possible opponent
responses which lead to different variations of
the same opening, ¢.g., the Rauzer and

Table 1.

Referance Number Opening
Random selection by computer
Sicilian — Rauzer

Sicilian — Dragon

Ruy Lopez — Open

Giuoco Piano

King's Gambit

French — Winawer

Queen's Gambit Declined — Orthodox
MNimzo-Indian — Rubinstein
King's Indian — Classical
English — Symmeétrical

QWDEO-JON LR =D

CHESS

BOOK

Dragon wvariations of
which diverge only at move
lines.

Thirdly, it is desirable that the plaver should
be able to select his own opening; failing this,
an opening can be randomly selected by the
program. Fourthly, the library should be able
to prompt its opponent as 1o 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

defence
3 in the main

the Sicilian

greatly retards the running of the program.
T sater the tree, particularly for a deep
' I the slower the

[ MOVES,

] 1 runs. This becomes noticeable even
at machine-code speeds. Yet commercial
opening libraries give instant responses.
Clearly, this was not the answer

In the program presented here, all the
machine moves are stored ininally as four-
figure strings in the two-dimensional array
D$MO,BO), where BO is the reference
number of the opening and MO is the move
number. The opponent responses are stored in
the array C${MO+ 1,BO) — MO+ | since one
further move has been counted by the time the
response is evaluated.

The principle is that the machine first
chooses its opening number, BO, either
randomly or by the opponent selecting it. It is
then displayed. If no selection has been made,
the response is matched against all similar
responses and then the previous machine
move, BQ, and the previous opponent move,
BRS$, are also checked to ensure that the
matched moves have been derived from
similar positions.

Duping the program

In theory, one could foo! the program by
arriving at the same consecutive three moves,
on the same turns, from a different position,
Yet this would be unlikely to arise by chance,
and can be eliminated by careful construction
of the library.

In this way, it is possible to switch from one
opening to another, provided that both derive
from the same original position. If the
opponent has selected a book opening, then
only the correct response for that opening is
accepted. If no match is found at all, the
counter BO is set to 0 and the program will
henceforward ignore the library.

The advantages of this method is that, once



OPENINGS

the number of different openings has been
fixed, the program always takes the same
length of time to find each new move. The
subroutine in lines 910-1170 contains the
entire method.

The openings themselves are stored by
reading a whole series of Data statements. The
four-figure strings correspond to the array co-
ordinates of the pieces on the board. For
illustration, I have set up the data tables for 10
chess openings on a chessboard. The bottom-
left square is labelled 1,1; the top-left is 1,8;
the bottom-right is 8,1 and the top-right is 8,8.
Thus a Daa statement 7866 means: move
from square 7.8 to square 6,6. This
corresponds to a knight move from g8 1o fb.

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
results. The pieces of the board are
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 I have used the standard codes:

ICLS| = CLEAR SCREEN
[HOME| = CURSOR HOME
InCU| = CURSOR UP n times
InCD| = CURSOR DOWN n times
InSPC]=n SPACES

Equally, vou could use screen PPoking.

USR(62) sounds a beep on my Sharp MZ-
BOK 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 to go first. Replying *Y"
immediately makes the library inaccessible —
this was put in to mimic the normal play from
one end of the board only. After answering
*N", you will be asked to select an opening —
choose from the selection in table 1. For a
random selection, type in 0,

The computer will now make its first move.
You may then make your move by entering
algebraic notation with commas, e.g., from

fcontinued on page 35)

100
110
120
130
140
150
140
170
180
190
200
210
220
230
240

260
270

290
300
310
320
330
340
350

370
380
=90
400
410
420
430
440
450
#4450
476
480
4590

S10
S20
530
540

=1
570

590
&00
&10
620
&30
&40
&£50

&70

&F0
700
710
720
730
740
7350
750
770
780
790
800
810
820

REM&% BDOK OPENING ®X

PRINT"CCLE1"

PRINT® BOOE OPEMING by J.F.White."

PRINT" Storing positions.*

DIMA (B,8),Cei10, 100, D810, 103, X(8) ,¥{a) , X8da),¥6i{g)

FORI=1TO8

READA (I,8)zA (l.1)= A (1,8)+ 52
A (I,7)=80:A (1.2)m]1]12

MEXT

REMIX SETTING UP BOARD %%

REM®® DATA IN 210 ARE ASCII VALUES FOR R,N,B,Q,K,B,N,R

DATABZ, 78, 64,81, 75, &6, 78,82

REM %% THE FOLLOWING DATA CAN BE INPUT FROM A DATA TAPE #%

Z = 10; REM#s 7 = NO, OF DPENINES STORED.

FORJ=1TOZ : FOR I= 1 TO B

READ D$(I . J):READ CS(I +1,J )

MNEXT:NEXT

DATAS2S4, 5735, 7163, 4746, 4244, 3544, 5344, 7866, 2133, 2836, 3175, 3947, 4142
DATA1B38, 5131, 2644

DATAS2S4, 3735, 7167, 4746, 4244, 3544, 6744, 7866, 2133, 7776, 3153, 6877, 6152
DATAZ836,5171,5878

DATAS254, 5755, 7163, 2836, 6125, 1714, 2514, 7866, 5171, 60857, 6151,2725, 1423
DATA4744,3233,5878

DATAS254, 5755, 7163, 2836, 6134, 6835, 3233, 7866, 4244, 5544, 3344, 3524, 3142
DATAZ442, 2142, 474%

DATASZS4, 5755, 6264, 5564, 7163, 7775, 6134, 4746,5171,8786, 4244, 6877, 3233
DATA2836, 7273, 7574

DATAS254, 5756, 4244, 4745, 2133, 6824, 5455, 3735, 1213, 2433, 2233, 7857, 4174
DATAZS44,7477,8878

DATA4244, 4745, 3234, 5756, 2133, 7866, 317%, 4857, 7163, 5678, 5253, 2847, 1131
DATAST36,56143,45%4

DATA4244, 7866, 3234, 5756, 2133, 4824, 5253, 2726, 6143, 3827, 7143, 2433, 2233
DATA4745,3113, 2847

DATA4244, 7864, 2234, 7776, 2133, 6877, 5254, 474856, 5152, 5878, 71463, 5735, 5171
DATAZB47, 4445, 4735

DATASZ234, 3735, 2133, 2836, 7273, 7776, 6172, 6877, 7163, 7866,5171 , 56878, 4244
DATA3ISA4, 4344, 2644

REM #% END OF DATA %%

INPUT*DO YOU WANT TO GO FIRST(Y\N)? ";As

IFAS="Y" THENPRINT “(CLS1": GOTOA00

INPUT"CHOOSE YOUR OPENING "3B%

BO=1; PRINT*LCLS)"

MO=MO+ 1

IFBO< >OTHENGOSUE 9101 IFBD< >0THEN&GO

REM #% MAIN PROGRAM HERE %%

REME®

REM$S NUMERDUS LINES %%

PRINT*[CUIMRIN FROGRAM"1USR(62) 1 USR (62)

XS (1) =¥ g X (2} =" 0" s XS (3 )="0": X8 (4)="0"

REME®

FRINT"[HOME] FROM aXSiL) 3" M1 XS(2)3" TO HrXELI) 3" ,TiXed4q)
USri&2)

IF AYX{Z),X(4))= 107 THEN R=1:Rl = X{3): BGOSUB 8BO

REM x2 CASTLING

FPRINT:PRINT

FORJ=BTODISTEFP-1:FORI= 1 TO 8

FRINTTAB(S%I-5) 3

IFA (I,J)=0 THENPRINT".";:GO0TD&TO

PRINT CHR®&(A (I.J));

MEXT:FPRINT J:PRINT: NEXT

PRINT:PRINT"A B c D E F 6 H*
PRINT"[HOMEIL22 CD1"j

INPUT"YOUR MOVE. FROM 7 ™ :Al%,Bl$ :USRI{&D)
IFAlS="Q"THEN PRINT"[HOMEI[Z24 CD1"j;1G60TOTSO
GOTO790

FRINT“BOOK OPENING REDUIRES FROM ";Y®(l);
PRINT® ,";¥$(2);" TO ";Y$(3);" ,"jYs(4)g
FORI=1TOTOOO: MEXTI: PRINT"IHOMEIL24 CDI1";
FRINT*(38 SPC1";:GOTO710

INPOT" TO 7 “;A2%,B2%¢ 1USRI(&2)
REM*%# ERROR CHECKING HERE %

Al=VAL (CHRS (ASC(A1%)-14))

Bl= VALI(B1Is): B2= VAL (B2%)

{isting continued on page 35)
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DICTATOR

Another great adventure game from Bug-byte for the
16K ZXB1. This time, you are the President of a small
state, The object of the game is 10 avoid revolution,
escape from assassination attempts, and maintain
your popularity, while managing the secret police and
army, and maintaining a secure economy. This is a
very complex simulation, utilising the whole 16K, and
the cassette comes with an eight page booklet giving
full instructions and hints on how 10 survive, Can you
stand up 1o the pressures of life as a dictator and
prevent unrast 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,

e

Atdf tom

- l“
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b
s

Lislanian

We've done it again!

Yet another fantastic arcade game
from the leading suppliers of Atom
softwara, this time based an the
popular Galaxians™ game, Fast-
moving, high-resolution (graphics
mode 4} aliens combine with realistic
sound effectgs to make this one of the
best Atom games available. All the
usual features — swooping ahens,
three lives, high-score etc, Can you
get through six fleets of aliens, each
level becoming mare difficult?

The game s supplied on cassette for
the 12K Atom.

A A R
£8.00 A

ALL PRICES INCLUISIVE
TELEPHONE 051 227 2842
BLG-BYTE

Mscrocomipyter Softaare
98- 800 THE ALBANY
OLUD HALL STREET

LIVERPOOL L3 9EP

s
5

w
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BARCLAYCARD

CONSTELLATION

Turn your ZXB1 into a telescope! The program will
produce a simulation of the night sky as seen from
any chosen position on Earth at any chosen time this
century. You can point your “telescope’ in any
chosen direction, move it up, down left or right;
z00m in or pull out and display the stars by
magnitude or constellation

Price £8.00

RENUM

Complete renumbering program for
Renumbers line numbers, GOTOs anc
fast. A must for the senous programr

Price £4.00

ALL OUR PRICES INCLUDE VAT & POSTAGE
Access and Barclaycard orders accepted on
081 227 2642 (24 hour service

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

ATOM INVADERS 125, Gr. 4 8 0
PINBALL 8K, Gr. 3 (4 50
ATOM BREAKOUT 4i, 3¢ 1 £a 00
FRLAT MACHINE Bi Gr, 2 400
ETAR TREK 12, F P 500
DeSASSEMBLER TX 400
UFQ BOMBER T 400
LABYRINTH 125, . A, FP 698
LLANAR LANDER 130 Gr. 4 €5.50
BACKOAMMON TX 7.00
GOLF TE, FP €5.00
TYFIST T 4,00
LAST AUN T =l
WIGGLE + FraNO 10 £5.00

STATISTECS {4 programal 1Jx £20.00
71041 MEMOSY CHeP o0
7 CARSETTE e
THE PROGRAM YOUWVE BEEN WAITING FOR
Pl s P g el
. TrY
o I Coba ¥ D DN - ; -
ol et

FLIGHT SIMULATION
PROGRAM FOR THE 12K ATOM
wrinten for Bug-byte by 8 TAT plot Acturate mmulaton of
a 74T s cockpst duaplay (scrapeed, ailude. rate ik
sttitudie, Maps. otc, and graphic dhaplay of horironts
satuation and aftitudel; sllows you 10 gu-de your craft o
the landing strip. On making your final spprosch the
displey changes 10 8 high-resodubon 1O regresentation of

BUG-BYTE
the runwey coming up 1o mMesl you. A real test of sl Microoumputer Softeare
Finding the rufmway I8 Quite & chalisngs — landing safely
i aven mone difficult If you sucteed. you Bt swirded
shill rating and the chance to take oM ana try sgan
HEUUIRPE.!- O'&T .00

96100 THE ALBANY
OLD HALL STREET
LIVERPOOL L3 5EP

FLOATING POINT ROM  PRICE

SOUARES » SIMON - PARACHUTE 8K 200
MINLBEEAEDUT » MIN-INVADERS X (480



(continued from page 33 | This could be far more fun than learning by | method used by commercial manufacturers —

d,7 w d,5, or enter 'i:hl when the computer | rote from a book. | Suspect a yet HEII'I'IP]I:."T way may exist — but 1
will tell you what you ought to do. I wrote this program to find a way of storing | hope that it will save some readers from
When the library is exhausted, or if vou | book openings. [ still do not know 11 this is the | reinventing the wheel. i)
enter 4 move not recognised by the program. | - — =
the warning “Main Program" appears. 1
3 & € sting continued from page 33]
machine now entérs a continu
accepting only your responses wit B30 AZ=VAL (CHR® (ASC(AZ$)-1&6) 12 IF AAL1,B1)<90 OR A(Al,B1) >11STHENT10
ind should be terminat: th Break B40 A1$=STRE (Al ):A2$=5TRE{AZ )
CTRL/c eic., as appropriate BS30 A(AZ,B2)=AlAl, Bl 14141, ,B1)=0
2 ' il B&0 IF ALA2,B2) = 75 THEN R=8: Rl= AZ:;GOSUEB BB80: REM #% CASTLING
The Data statements 870 BOTOSZ0
replaced by Darta tapes or 1ld be BEO IF R1 = 3 THEM Aat4,R) = A(1,R): A{1,R) 0
verv easv 1o build up BF0 IF R1 = 7 THEM Al&,R) = AIB,R)1 AMB,R) = O [
ey easy 10 build up 4 || 900 RETURN :
witsch, Ruy 1 o | 910 BO$=""3:BP$=018+B18+AZS+E2s

Tapitic mean ' <NINES | 920 IFVAL(B$) >0 THENEO=VAL (B$): IFEF$ = C% (MO, BO) THEN1O1G
| 930 FORI=1TD Z:REM %3 I = NO. OF EOOK OPENINGS
| F40 IF(BPe= Ce(MD,[))AND(BOS= D8(MO-1,1)) THEN F&0

— 50 BOTGYTG
| ; 940 IF BR% = C8(MD-1,1)THENBEDS=BO% + STR%(1)
70 NEXTI
98B0 IF BD&= """ THEM BO=0;RETURMN
R B8 0 BS wm [NT(LEMN(ED®)XRND(L1) + 1)}
1000 BD = VAL (MIDS{(BD®,BS. 1))
F e 7 1010 IF VAL (DS (MD,BO) =0 THEN BO=0 :RETURN
1020 X({1) = VAL (LEFT®(D®s{MO,B0),10)
e a « b 1030 X(2) = VAL(MIDS(DS{MO.BO).2.1}))
1040 X(3) = VAL (MIDs (DS (MD,BD}:3; 1))
- i = 1050 X{4) = VALI(RIGHTS(D%(MO,.BO}. 1))
: | 1040 BOS=STRE(X (1) 1+STRE(X(2) ) +STRE(X (I )+STRE(X(4) ) s BRe=EPs
' . : 1070 AMXIZ)  X(4)))=ACKC1) XI23 A1), XC2) =0
: ’ g . 1080 ¥Y&(1) = LEFTSI(C&(MO+1,B0),1}
| 1090 Y8(Z) = HMIDS(Cs{HD+1,B0),2.1"
- o 3 1100 Y&(X) = MIDSI(CE(MO+1,.B0),.3,1)
1110 Y#{4) = RIGHT$(CS{(MO+1,B0},1)
b n r 1 1120 FOR K=1TD3 STEP2
1130 XS(K) = CHRS(ASCISTReE(X{(K)))+15&)
1140 ¥$i(K) = CHR$I(ASCI(YS(K))}+16)
H = F ke H 1150 XS(E+1) = BTRE(X(K+1})
i L oo 1140 MNEXT
R 1170 RETURN
FREQDUIRES FROM E r 0 .E &

1K Z x A e
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£3.00
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GAMES

DOMINO DUELLN

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

IN A GAME OF dominoes between two players,
there are four types of domino, depending on
temporary ownership. Type | 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 ecach 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 ar 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 o
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 O, 1o
distinguish the fact that both players now
know the position of this domino.

The chain of dominoes which forms during |

a game has a natural relationship with string
variables, so the chain is represented by E5 10
which it is easy to add dominoes to the left —
see line 2140, for example — or to the night —
line 2190. At each new deal the board 15 re-
newed simply by E§=*
ances have to be made for the first domino
after a deal where no end-march is required —
see line 2070,

Let us suppose that the random selector in
line 1660 has chosen the player — as opposed
to the computer — to play first. It seems only
reasonable to tell him which dominoes he has
been allocated, and this is done in lines 1630
onwards. A menu of choices follows from line
1700 to 1760, before selection of the domino
to be played.

Various checks have to be made 1o verify the
player’s choice s legal; is it his domino 1o start
with? Does it fit? Is he genuinely unable to
play? Since you must play whenever possible,
the computer must check your position when
you say you cannot — see lines 1770 to 1850.
The information obtained if vou are unable to
play is used in lines 1870 1o 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

" and special allow-
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A1 =H

a=R T
F=FES]0H"

GUSUR 2730 CHens

)

1 O CO3 THEM 11

L3230

s EeVAL (RTGHTE(ER. Y

130
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persanal
CoOmpuUies

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 [ull progress, a copy of the chain
of dominoes E$ is made into F$ in line 3060.
In this way, various alternative dominoes can
be fitted 1o F$ and scored without affecting
E$%. The highest-scoring computer-owned
domino is 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 P'S,
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 domino shown in
figure 1 has been made from the Pet graphics
shown in figure 2.

The string S$ 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 i1s used to select the
approprlat: subroutine 1o 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 o 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

53

| largely machine-based, dependent on the Pet

graphics and screen location numbers.
A simple version of display would be to
delete lines 2470 to 3040 and replace them with

—1

L "
~ 1ol

Figures 1 and 2 and, below, the flowchart,

START =
58t variables
and screen

b

b

Renew and deal
dominoes from
D.IE. 6)

COMPUTERS TURN PLAYERS TURN

Select high Menu.

scoring dominoe. Get choice.

Select delensive Check ownership.
domince. Check fit.

Check state of Fit 1o ES

game and choose
apprapriate dominoe.

s i &
h DISPLAY .
as below
DISPLAY

— select next space on board from 58

— gelect appropriale dominoe poke routine.
= poke dominog to screen and print score.
= check for WiN = 3= = = = = =

— check for new deal required. + > — —

.

IF
B NEXT
IF
'Ia.
IF
IF D
IF

2470 PRINT ES:RETURN WIN
§ i i &
and rewrite line 4250 so that the player’s End or run
; : 1 again
dominoes were printed instead of Poked.
A [F NEwLEFTEESR. [ sTHERE =i+ X0+EF DOTO 2214 7@ REM-LEFT SI1[E DOMIMNOE
150 Evedigave«E8 GOTO 2210 FOLEE. 38 'POKER+] . 99 POKES-L, 154
160 REM-FIT TO THE RIGMT END S25-40 Bei' GOCUB2TSA S=dap [y
L7 IF 2R 0WTSES. J WO VE=R[GHT BLES, L ) THEMZ 15D GOSUEITS0 FETURN
180 (010 2120 @ POKES, 32 POVES+1.32 PRES«1.22% POLES-40. 32 FORES-28. 02 FRES a4
I3 IF EFsRIGHTICES, ) 'THEMES=E S+ Xd VS GOTO 2210 [FDC 1 THENFORES -4, § 3
ol EFsEney Ry GOT0ET 10 IF D ITHENFOEES. 103 FOEES-33, 198
210 FEM=DISPLAY PLAVERS DOMIMOE ¢ [Fl=1THEHPLRES+ |, 125
S0 GOSUR JaT9 IFD=20RD=d THEMF (B ES+1 . 108
230 EEN SCORE FOR PLAVER.FS. [FR=R0R B STHENFOLES+] . 127
ol GOEUE v IFD=aTHENPOKES+] . 38 | FOKES= 39, 5
S50 IF PeFR 3T THEN 2280 FETURH
S JF Perge2 AND LEMNCEr:=l TeEn 2280 FEN=-RIGHT SIDE DOMINOE
o i'_ilulni,-#' D=l QOPRLBR e =Y Sl SURIEAl S=2-20 PIME 2 FEES=] .58
S FREINT SR . TER 10 ST S TR F 2 FOKES~-2. 252 RETLEM
a0 PEM ..n-cu WO FOF & KIM, FORES, 32 POKES=I. 12 POLES=2. 57 PO¢ w40, 32 E -] eES S
o §F J‘_, s HE-' o | IFD> E THEMPORE S~ | 123 POKES=49. 123
1 7 WIS Ls L
20 S ? “BuT A CLOS
i3 [F C3Ca85 TeEN r'Ll =Wl e
40 MIr="FRESS MY LEV."
L] SUR2430 GOSUR 2380 FUN [O0T0
el PER-USING LP '||-E FLAVERS DM ImM0E.
1] 3 A SORUE 4200 IF (P=d PeEl 3570
i @ D'l GlrEREaT0
ant v ’ oo FOE FORES-4] .12 FHES e,
418 GETRE [FMI:’""r{N 418 2
40 FETURM [F D0 I THERFORES =1L . 14
i REM-MESSAGE SUBROUT [HE. IF D=1 THEMFOE S -40, |
i PR INT " el e ; TR (50 =3 INRRERRRRNRANRRERRRN 1) } 1F De 0 Do 4 THEWFORE 5- 40 144
450 FRINT el ey TAB 60 [T TR T T T T ] ] [F D= S0R DR D= S THEHPOKE S, 255
5 EEIMTTRE( &)~ d IR EARPRRRRRRERERE (0 1t RETUEN [FD=ETHEMPOK ES=4), 225 Ple ES=a] . 215
1T FEM=DISPLAY DOMIMOE ZCFOUT IHE. O FE TR
o FEM SELECT MEXT SPARCE FOR DOMINOE 4 EEM=SCORE SUBEQUT JME .,
¥ IFLENCER =2 THE'J Sali8o4 GOTOCD0 Fi=Lr
S [E 4 | THEM 2530 M= M
oL CLEFTHOSE. S5 So=nIDESF. & A=AL CLEFTEOFE. 5
- -l_-_i,.l"l EF. '| VWAL iMIDECER. 2. ] » E=VYAL RIGHTEFE. |
d [F LENFiRy =g THEW 3] 3
+ b, 1 #3003 SE=LEFTF 55 LEN = IF RIGHTEFF-§»= WIDECFE LENFS=1,01 THEN E=2ef
- rl::lr E¥-LEWEN *=1. ] YRl o .-I--4 ] ‘:i' I A IF LEFTHFS. 1 =MIDBFE.2, 1 "THEN RuleR
- F L840 THEM Jcd) Tufi+f
v THEN 254 B [F(1 3=INT(T, 30 THEM H3=T
OF S=]J269 (R C=30<ia D f=30s8s THEM 2710 0 [FiT-5a]NT(T /) THEM HS=T, %
-.' 3 PeMIsHS BETURN
& 1 _A.'l'“"H:I: FER-COMPUTERS TURN GTRETE HEFE.
B HIF="COMPUTING FEFLY." Ha#s"* 05U 2430 [FERC *“THEH 2310
£ 4 FETURM 38 FEM-SELECT FlEsT
E Sed] . 32 PORES«§0. 38 POREG»alL e FUR Ii-';"l-'

fcontinued on next page)

————
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fcontinued from previous page)

3220 IF [44,5)=2 THEW K=d4 =2
3= IF ME.Si=2 AMD DI 3. 6=2 THENH X=g ER

I3 =) GOTO ¥o930

3318 REM-COMPUTERS STRATEGY.

3320 PEM HULLIFY PREVIOUS CROICES

3330 CO=0 MAX=0 F§=EF LoVALCLEFTSES. § ) ReVALIFIGHTHCES. 157 PM=SQ
3340 El=7 E2=7 E3=7 F4=7 ESal Ef=r E7si Efns E9s7

3350 FEM TEST ERCH COMPUTER [MMINOE FORE FIT TO CHAATHM OF DOMIMOES,

3360 FOR I=¢ TO @ STEP-1

2370 FEI-R J=§ TO 1 STEP=1

3380 IF i), 00 THEN 3459

3339 IF <L AND JOOL AaND [C0FR AWD JO0F THREM 3elsg

3400 CO=COw|  Je=RIOMTE STREC T2, 10 IB=RICHTECSTRE [+, 15

L@ IF[=LTHENC=1 FE=I8+[ =8 GOTOI448

J2Q IFV=LTHEHC=1 F#=]f=18+FF GOTO 2840

3438 GOTO 2459

3440 GOSUE 3580

350 [FI=RTHEHLC=2 Fi=FB+[#= 1§ GOTOI450

36D [FJ=RTHENC=Z FisFis e 18 GOTOR450

TR GOTO 3434

3480 GOSUB 560

3499 WEXTS NEXTI

3508 REM SELECT SULITABLE [OMIMOE

3518 IF COCD THEN 3550

320 MIs="CONPUTER CAMMOT 00, " m2gs="" GOSUE 2430 FOR [=1 TO 2000 HEXT
3330 IF (=3 THEM Mif=a"mD PLAY POSSIELE." GOTO 3558

3940 GOTO1670

3550 IF E4=7 THEW 3570

3560 IF PE=64 OR P3=66 OR PEXET OF MAN=0 THEM C=E7 l=£2 v=E£5 GOTOIS330
3970 CeE1: X=E2 Y=£3 0OTOISI0

3560 REM-CALCULAT [NG SUBROUT IHE.

3599 GOSUD 3070

3600 IF P+CiaTa THEN Wel vel GOTO383E
3618 IF P+LS572 THEN F=d

320 IF POWX THEM 364

J630 MANSP E|sC Ede] Ed=)

3640 IF PE=s4 OR PS=€6 OR PESET OR MAN=D THEN 3850
38D GOTO 3810

IEE0 GE=FE Pl=d

3570 FOR K=0 T0 ¢

569 FOR =K TD &

3650 IF DIK.Z)=3 08 Dik.2)=2 THEW 3759

TR KE=RIGHTE(STRE(K . L2 ZR=RIGMTE(STES (2. 1

ITIR IF K#=LEFTSCOF, 12 THEN Od=Zisiisid GOTOITAD
AT2 [F ZH=LEFTR(CGE. | )THEN GEsKf+Z0=00 COT AT
3730 GOTOITS0

3740 GOSUR 3820: [F Pi=PQ THEM PO=P E4s( E3s] E5a)

IT58 IF K#=R]OHTE(GE, L) THENGE=GE <K F=28 COTOIaR
JPER IF 2#wRIGHTR(GE, | ) THEN GEul#+ZFeil GOTO3TED
3778 GOTO 375

378G GOSUB 3829 [F Ph=PQ THEN PO=P E4sC ESe] Eés)
370 HEXTZ: MEWTK

2009 IF PQI=PM THEM EV=E4 EB=ET ES=ES Pr=F(

3810 Fe=Er RETURH

2520 REN-SCORE Of

3@ MI=0 rSe)

JO4R FAmVELCLEFTS(08. 1)

3850 B=VAL(RICGHTS(GE. 133

I86R IF LEW(GE)=2 THEM J8590

3878 IF RIOHTE(ON, 108 MIDE(08 . LENIGRI=]1,1) THEN B=le}
3860 IF LEFTS(GH, 10=NIDS(0%, 2, 1 )THEN AmZed

1830 Tefek IHT-'JDINT'ZTJBJJTHEH Mi-'l'. ‘3

1909 IFCT/SalMTLT /B33 THEN MS=T. 5

3918 PeRI+HI: [F FS+P)TZ THEM F‘-E‘

3920 Os=F§ FETURH

3930 RER-CONFUTER FLAYING ITS CHOICE

T840 MIe="COMPUTER PLAYING® M2FeSTRECOWETREOY ) GOSUE 2434

IF0 DOk, WrEZi Doy Kyed: CDeCR-1]

FA50 IF CDORTHENTIN

TR M1E="0UT OF [OMINOES®

JZED MZF="DEAL ACGAIN. " ‘COSUE 2470 FOE [=] TO
Y950 MeeR [GHTR(STRECK ), 1)

4000 YE=RIGHTF(STES(Y). 12

S0 IF C=2 THEW 4848

4020 [F o=LEFTH(EN. | ' THENER=YE0-Er GOTO 4060

4QEp Ef=ig+f+EF LOTO ABcd

4040 [F XB=R]GHTSEN. | 'THEHEFSES =X F='F COTD 40D
4E30 ESsER=YEeX)

408 COSUR 2470

4070 EEM 5008 FOE COMPUTER.

40RO GOSLE 205

4838 IF C5+FO7E JHEN 4130

ado IF CERTY AND LEMCER»=2 THEM4]ID

4110 (%
4120 BEIHT " Segge
4130 BEM CHECK FOR WM,
4148 IF CSOTITHEN 4152
4150 M1e="CONPUTER WINS!Y HIge™*

4188 IF FE08E THEM M2e=~GET S0ME PEACTICE. -
4178 [F FEE5 THEN M2F="Y0U PLAYED BELL'™

AL80 OTO S349

41 R vref DY Hi=3 00TD l6/a

4300 =EN-FR OHINOES SUBROUTINE.

A2 T L

4dz0 F

2000 MEXT  GOTD 1338

TARL 2RI GHTE(STRECCS ). 3

I'.""""E o
F#.CEn 0F]
Cel FOR LEFT.Cag
CajmCispadT FLEw
LeVALUE OF LEFT
| FeVALLUE OF &[0sT
A=POINTS FOR LEFT
E=POINTE FIE E
TefsBaERlE TOTAL
Masn TIFLES OF TWREE |
PSEMULTIPLES OF FIVE :'- T
P=mi+nS=500RE FOR DOMIt u.E
CE=LOMPUTER SCORE TOTAL.

F3=PLAYER SCORE TOTAL.
S#sL[5T OF SCREEM LOCATIONS,
S-IEM SCREEN LOCATION,
I.J.D=Durpty VAR [ABLES.
DE=COUNT OF DEALS TO DATE.
HANSMAY COMPUTER SCORE,
PH=MIN FLAYER SCORE,

Fowsif LIKELY PLAYER SCORE.
I®. Je=PD5SS. COMPUTER DOMINCE.
of KF=POES, FLAYER DOMIMOE.
HiF¥ - M3p=mMESSAGEE TO SCREEN, .
El - E3=DOMIMDES SELECTED

ZX81owners

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 reaf 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

o 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’.

Frome

Protos -~

compl“’ef Rua; ’ Frr?:x?'ne,
Somerset,

Systems

BA11 2SF
38 YOUR COMPUTER, FEBRUARY 1982

ZX81 GAMES

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

GAMESTAPE 1. for 1K
10 games incl, ASTERQIDS, UFOQ, CODE, BOMBER
GUILLOTINE, ETC

PROBABLY THE BEST VALUE 1K TAPE AVAILABLE!
We've done in 1K, gamos that some of our compatitors
required 16K to dol

GAMESTAPE 2. for 16K only £3.96
*STARFIGHTER . . . You are fighting 2t the end af the
universe, how many enamy can vou destroy” A graphic
simiulation.

PYRAMID . . . Can you move the PYRAMID? Make a
mistake and it will collapsa! 4 thinkers game

ARTIST . . . bacome an ARTIST, then use the 10

memaries 10 store your drawings, Incl. SAVE, COPY, etc.

GAMESTAPE 3. for 16K only £4.95
*CATACOMBS . . . A Multi-Level Graphics Agventure
You are alone and lost in the CATACOMBS. How long
can you sunvive? Before you starve to death, or one of

the many MONSTERS gets yvou! Can YOU discover the
secrets of the CATACOMBS

30 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
somowhere, but then 50 15 a8 T.REX and its after YOU! Al
in 3D, 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

= @ ™

T ™ ™R including VAT

TfAEATE- posté packing

M B BN BN . BN- 0N I BN

“‘AII"‘.’Q“'MH”
easy to asgernhle
< kit comprises:
One piece 47 key keyboard module fitted but not soldered 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,

[ m e —— —— ——

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

IJKCOMPUTEH KEYBOARDS (dept. ) |

Glandale Park. Fernbank Road, Ascot, Berkshire.
L Phone-a-Leaflet 03447 4731 .I
— e Ploase ensure your name and addrass are claarly stated

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 >}

SUITABLE
FOR
> |
I
|
|
|
|
|
I
I
I
|
I
I
I
|

e

i \].

i\ SUPERKIT

f &

| BEGINNERS

I i

l |

| i . Learn the wonders of digital
5 === electronics and see how quickly

- Digital Electrome K you are designing Your own

e suitable for beginness ¢circuits, The kit contains:

L seven LS TTL integrated circuils,

breadboard, LEDs, and aill the
DIL switches, resistors, capacitors, and other components o
build interesting digital circuits; plus a wvery clear and
thoroughly tested Instcuctien manual {(alse available sepa-
ratelyl. All this comes in a pocket size plastic wallet for
only L19-90p inc VAT and pip. This course s for ftrue
beginners:
- needs no soldering iron.
- asks plenty of questions, but never leaves you stuck and
helpless.
- teaches you about fault-finding,
subsystem checking.
- the only exira you need is a AL}V battery (Ever Ready
1289, or similar}, or a stabilised 5V power supply.
Using the same breadboard wyou may construct literally
millions of different circuits.
This course teaches boolean logic, gating, R-5 and ]|-K
flipfleps, shift registers, ripple counters, and half-adders.
Loock out for our supplementary kits which will demonstrate
advanced arithmetic circuits, opto-electronics, J-segment
displays etc.

Other sell-instruction courses [rom Cambridge Learning Ltd
include:
COMPUTER PROGRAMMING IN BASIC

DIGITAL COMPUTER LOGIC AND ELECTRONICS
DESIGN OF DIGITAL SYSTEMS

improvisation, and

£10 .50
£ 8.5
£14 .00

Please send for full details (see coupon below).

GUARANTEE Ne risk 1o wyou. If you ace not completely
satisfied, wyour money will be refunded upon return of the
item In good condition within 28 days of receipl.

CAMBRIDGE LEARNING LIMITED, UNIT 82 RIVERMILL SITE,
FREEPOST, ST. IVES. CAMBS, PE17 4BR, ENGLAND.
TELEPHONE: ST. IVES (0480) 67446, VAT No. 313026022,

All srices  include worldwide postage (airmail is extra -
I i -]

please ask for prepavment invoicel. Gire Afc No 2789159.

Flease allow 28 days for delivery in UK
- L]
Please send me:
...... SUPERKIT(S) & £19.90

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

I enclose a *chequw‘FG payable to Cambridge Learning Ltd

for L.ciians . {*delete where applicable)

*Access / American Express / Barclaycard / Diners Club
Eurccard / Visa / Masteccharge / Trustcard

Expiry Dat@.iscocssnsss o ) T ———————

-1 6 T S S P e S e R

Telephone orders from card holders accepted on Q4LED E7LLE

Owverseas customers (including Eire] should send a bank draft
in sterling drawn on a London bank, or gquote credit card
number.

I o o o el e T o o e o B B

Address...cov004 R R R B N R e

Cambridge Learning Limited, Unit 8. Rivermill Sita, FREEPOST,
5t Ives, Huntingdon, Cambs, PE17 4BR. England. |Registered in

|
|
I
|
| Please charge wy:
I
I
|
|
|
|
|
|
|
|
|

England No. 1228762),
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ZX-81 OWNERS

ACCESS TO THE OUTSIDE WORLD

Using our programmable
INPUT/OUTPUT controller
based on the ZBOAP10, 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 N KIT FORM S0p Post + _E

Packing +
£12.99 assemBLED

Add 15% VAT

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

THURNALL (ELECTRONICS) ENG.

DEFT ¥, 95 LINERPOOL RDAD,
CADISHEAD, MANCHESTER M30 5BG
TEL: 061-T75 4451 (24 hauwr)

EN

Z2X81, Pet, Apple, TRS80,
BBC, MZ80K, Video Genie,
TI99/4, Newbrain

FOOTBALL
POOLS FORECASTING!

This well-docurmnented, easy-to-use program stores the League
Tables and uses the data 1o assess the matches which are likely
to be Draws, Homes or Aways. By running the program regularly
the inforrmation is automatically updated. You simply input the
weekly list of fixtures |as they appear on the Pools couponl and
the Program computes the expectad result of each game,
based on the information already stored. Although the system is
designed for the British Football League it can easily be used for
Awstralian or foreign football pools. This powerful program allows
for Division games and all Team information to be easily altered.
It is no game. It is an putstanding and valuable tool that can carry
out a thorough sort and analysis of football data. The
documentation includes details of stakes, plans and indwidual
interpratation.

PET INEW ROM) (32K) disc or cassette
APPLE 1l (32K) disc only
SHARP MZ80K (36K) cassette only £28.75 inclusive
TRS80, VIDEO GENIE (16K) disc or cassette
BEC, NEWBRAIN, TI199/4 (16K) cassette only
£19.95 inclusive
SINCLAIR ZX81 (16K) has provision for
printer if fitted £16.00 inclusive

Send cheque/PQ (mail only) to:

HOLLY PRODUCTS, BLACKTHORN HOUSE,
DUKES LANE. GERRARDS CROSS, BUCKS SL3 7JZ

Harse racing and other interesting systems in preparation. Details
sent with oraer.
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R D Laboratories

Z x 8 I SEE US AT
ZX MICROPAIR

goes REALTIME X% 7y

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

MODULAR SYSTEM =~ YOUR ZX SYSTEM GROWS WITH EACH MODULE
RD 8110 'ON-OFFer' 8 channel logic In/Out £22,50
RD B130 'VOLT-CATCHER' Analogue Input Port £29.50
RD 8140 'SCANNER® Analogue Multiplexer/Amplifierf3l,30
RD 8150 'YOLT-BOX' Analogue Output Port £25.90

RD 8180 'DOQDLER' Light Pen System £32.50

MOTHERBOARDS FOR CONNECTION TO THE IX COMPUTER
RD B101 ‘'MICRO-MUM! Accomodates 2 Modules £15,00

RD 8100 'SUPER-MUM' Motherhoard/Console for  £40.00
up to 8 modules, Fully buffered,

Prices include 15% VAT, Please add 80p P&P per order.

For PULL DETAILS send stamp to "Dept, ¥Y."
Wae'll also send information on other NEW "{}DUI..'.'S which
are to be announced during Januarv - after going to press

B}' 8 Kennedy Road, Dane End, Were, Herts. SG12 OLU

Bopgester. B L Dienesa B legk AW Teal: OS201 243ad

SINCLAIR
ZX81 SOFTWARE

SERIOUS PROGRAMS (1-16K)
FOR THE MORE DISCERNING ENTHUSIAST!

CASSETTE

MATHE ONE (1K)

ATTENTION ALL PARENTS! Prompied by #° srLos ot paing | i
TR | o iRAenDl maThE 0T pte, Wi OeCided 15 Gircdela & Pl ogtaim ™Al sined s
en child mpre Than the boring reply ~Borry yiu 8 s000) Ty REE Rllsird onE
will gl piul Child Suma i The Pl weEy @00 Bt F 2! Ghild whwes
Pl Ete has gone wong, EXAMPLE igomp 12 17 = 32 Comgl Pul
down?, (Chian 1, atc. Both vou and the cnr-;une e padre AT P AR 0
wrong but Tha child i st snd continges on 8 be shown Fa et @ o w ehan ThE
duim B complets MNots The widls G & .plrm on The &L e L R
an Tha Pl wouhd G0 vl pen and peaper|

MATHEKATE (16K) )

& han gorme 1or the kiidesy — mich Child CHDOSES & TOSETELAe” And m gl & b e
plempials For QBCH COMerl Srmeve ihe wvhalen siissus Liier a0 138967, bul bevwars
thee wems becoms Mmoo Gifitun, urdl the sinner o the child with the Feghest
numde of COMec angwers lard iy nalutaly Tha Ui Sler T e poatl

bgthy ore « Mammchas {3 W0

CASSETTE 2

LANGUAGE TRANSLATOR {(18K]
sHaving dithcuity with Torsign text? Than this s the progran |
Fast rransiation of one woird, 10 136 foreign egus n.-"l A el OPEE L
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Boris Allan describes the logical
processes which go into the
construction of a game of
strategy.

THiS 15 A truthful description of the thought
processes of one person — me — and how that
person planned a program, The program itself
15 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
o0 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
to write an intelligent program, where the user
plays against the program, is more difficult
still.

There are many programs to play noughits
and crosses, but few of them play an
intelligent game against the user. Clearly,
routine questions and operations are easily
solved and coded, but problem-solving
procedures are an altogether more difficulr
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,
M| could write an already-intelligent program,

It does not take much thought to realise thar,
once the basics are known, it is impossible 1o

Rowo 00 | 01 |02

Row1i 10 [ 11 |12

Row2 20 | 21 | 22
Col1

Col2 Col3
Note X'

.
0O is +1

Figure 3.

lose at noughts and crosses, and against most
people it is impossible to win. So, whereas all
games between intelligent players are drawn,
most intelligent noughts and crosses programs
are fallible, so I ignored the first option. For
the second, if it were possible to imagine
trving the game for the first time, how would a
person go about learning and preparing 1o
play? If the game were chess, most novices
learn by playing the game, and gaining from
experience: this is the idea behind the learning

B{rOerIIm
program,

STAY ONE MOVE AHEAD
IN STRATEGY PROGRAM

Game(a)
Q Q al|o
X X
x x x x
X|0|0 X100 x|O]O
X X XX
X X| |o X Q
Game(b)
X X x|x
O 9]
Q O ®] Q
X|x |0 x|xjlo x|x|®
0 (0] (o] (i1
Q Xl |0 X |EJ

O 1 2

Figure 1.

Some chess novices studv the game of chess
beforchand 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,
bur chess is so complex that total intelligence
is not possible.

Apart from a few rules — such as, try to
place three in a line and if your opponent has
two in a line, block the line — a learning
program will be designed to move randomly,
keeping track of moves made. If a sequence
leads to a win for either side, the program will
try to copy that sequence in any future game.
When the sequence is broken by the
oppdnent, the program will try not to follow a
losing sequence. This is what a human novice
would try to do, given any intelligence.

This method occupies a great deal of
storage, and humans must, indeed, be
marvellous to cope with all this complexity.
The way humans cope is by simplifying and
looking for patterns.

In figure 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
4 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

50, for these reasons, I wurned to the already-

intelligent program.

There are three levels to most games:

B The maove — for example, make an entry in
a vacant sguare.

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

B The strategy — for example, where to move
50 a5 10 maximise the possibility of a future
win.

Strategy — always start [rom 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 line, complete hne — tacuc
- glse

BWif O has two in a line, block ling — tactic —
alse

Bdecide on the best square 1o fill, 10 maximise
potential tactical advantage, and 1o minimise
O's potential tactical advantage — strategy.

It seemed an easy program to plan — apart

from the third consideration which happens to

be the most important consideration.

Plaving through many games, trying traps to
sec how they worked, I began to see that |
knew they were traps because I looked moves
ahead. My first strategical plan — the third
condition — read:

WFind the square with the greatest number of
openings for X, and if there is more than one
such square, fill it with the greatest number
of openings for 0.

I later discovered thar this was wrong bur at
least it introduced an important idea — an
opening. In the game shown in figure 2 the
openings are as follows:

{continued on next page)
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{continued from previous page)
Cell . X o
0 s 2

1

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. IFX is 1o move, cells 7 and
8 have two potential openings. If he chooses
cell 7, the game 15 drawn. The strategy can
be seen to be defective, but the idea of
openings seems useful. Whar was omined
from that strategy was a look-ahead facility.

At this poimt | changed my vocabulary 10
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:

0O~ O N B Lk =
o S P e e T e B R

Cell . x o
0 ] I 2
1 1 1
2 0 0
3 0 0
4 0 0
5 0 0
B 1 1
7 2 0
B . 0 0

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

Cells filled
Total| O 1 2
+2 - - psO, opO
+1 - O =
0 | opX,op- -
-1 = n.px =
-2 ' = = psX, opX
Note X is =1
O is +1
Table 1.

potential square for X — shown by the “p” —

then O must go to cell 0 or lose.

0, by moving to cell 0, has two openings
which produce two potential squares. The
third condition now becomes — X is the
computer:

B Find the square with the greatest number of
openings for X, but any resulting potential
Equam for X must not have two openings for

S0, 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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Wit potential square for X then fill, else
Wif potential square for O then fill, else
Bfind square for which openings for X are

greatest. If a resulting potential square for X

is created for which there are two openings

for O, ignore it and repeat; otherwise fill,

The strategy assumes we have: a check of
openings for X, and for O; a check on
potential squares for X and for O; a record of
the current board positions; and checks for the
state of affairs, one move ahead.

There seem 1o 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 is by definition a win.

Once a square has been used, there are no
openings and the square can be skipped. If R
represents row, and C represents column —
both going from 0 to 2 — then row R and
column C are always checked. ITR+C=2 then
the forward diagonal — 2,0 to 0,2, see figure 3
— is checked. Il 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 is an opening for one player, plus a
potential square. Option 2 is a dead line with
no openings or potential squares. If option 3
holds, there is an opening for one player and
option 3 is an example of openings for both
players. Table | 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{V(0}} + abs(V(1]} + abs{\V{2])
total = V0] + V(1) + V{2
opX=0; op0=0; psX=1; ps0 =1
IF abs(total) GREATERHAN 0 GOTO LABEL1
IF cells GREATERTHAN 0 THEN EXIT
opX=1; op0=1; EXIT
LABEL1: IF total LESSTHAN 0 GOTO LABEL2
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
about whether the square is a potential square,
coded by making the number negative,
Writing

state Xisquarel = labsistate Xlsquarel) + op X1"ps X
gives us this information.

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

If a line is again stored n the array V, and if
X 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,

| 1.e, =1, *1,#+]1 — see table 2. The only

important entry in table 2 is that where the
Cells filled
Total | 1 2 3
+1 % = =
0 - o i
-1 opxX - =
-2 - psX -
Note X is -1
O is +1
Table 2.

total equals —2. I this is the case. we check to
see if the blank square has two openings for O.

To answer the question of how 10 plan an
intelligent noughts and crosse< program I have
started from the bottom up, with the “move”,

The “move" is the essence. and only by seeing
how moves are combined !rom the bottom
upwards can we begin 1o evolie a strategy, and
tactics.

A program s more than just 2 set of ideas
about how to perform mampulations — a

communication has 1o be made between the

program and the user. and we need means of
input and of output In the planning of the
strategy, 1o start at the top — the program —
and to go from the top down 10 the bottom —
the move — would be less than useful. It
makes to go from the idea of the program
down to its acrual set of statements.

The outline sequence of control in
intelligent noughts and crosses can be shown
as:

1 IMITIALISATION

1.5 LOOP up to ning timeés

2 IF O, INPUT CHECK WIN

3 IF X, DECIDE MOVE, CHECK WIN
4 DISPLAY

5 IF WIN FLAGGED exit to 6.1

55 ENDLOGP

ﬁ DﬂA'l.,'._. and end

6.1 WIN and enc

and 2 can be expanded a3

21 RECALCULATE STAT

2.2 INPUT CO-ORDINATE
REPEAT

2.3 STORE CO-ORDINATE

24 IFSOUARE PSC. FLAGWINFOR D

E X and STATEO
IF NOT LEGAL

50 can 3

31 SAMEAS 2!

2.2 IF PSX, THEN CHOOSE, ENTER CO-
ORDINATE FLAG WIN FOR X", ELSE

3.3 |IF PSO. THEN CHOOSE, ENTER CO-
ORDINATE, ELSE

34 CHOQOSE SQUARE, ENTER CO-
ORDINATE

Section 3.4 with expansion becomes

3.4.1 FIND SQUARE FOR WHICH OPX IS

GREATEST

FOR MOVE AHEAD, IF OPX HAS TWO

OPSs THEN SET CHOSEN SQUARE TO

ZERQ OPXs, GOTO 3.4.1, ELSE

3.4.3 ENTER CO-ORDINATE

The program is to be written in Atom Basic,
but could easily be for other micros. L]

3.4.2
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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 ZX81 is the
heart of a computer system. You can
add 16-times more memory with the
ZX RAM pack. The ZX Printer offers
an unbeatable combination of
performance and price. And the ZX
Software library is growing every day.

Lower price: higher capability
With the ZX841, it's still very simple to
teach yourself computing, but the
ZX81 packs even greater working
capability than the ZX80.

[t 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.

BASIC manual

New

Every ZXB1 comes with a comprahansive, specially- written
manual - a complate course in BASIC programming. from
first principles to complex programs

Sinclair ZX81 Personal Com
the heart of a system
that grows with you.

Kit:
£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, to 21. The
ZX81reduces the 21 to 4!

The secret lies in a totally new
master chip. Designed by Sinclair
and custom-built in Britain, this
unigue chip replaces 18 chips from
the ZX80!

New, improved specification

® Z80A micro-processor — new
faster version of the famous Z80
chip, widely recognised as the best
ever made.

® Unique 'one-touch’ key word
entry: the ZX81 eliminates a great
deal of tiresome typing. Key words
(RUN, LIST, PRINT, etc.) have their
own single-key entry.

® 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 = unique, custom-built chip
replacing 18 ZX80 chips.

Buili:
£69.%

Kit or built —=it's up to you!

You'll be surprised how easy the
ZX81 kit is to build: just four chips to
assembile (plus, of course the other
discrete components) - a few hours’
work with a fine-tipped soldering iron.
And you may already have a suitable
mains adaptor-600 mA at9VDC
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 for long and complex
programs or as a personal database.
Yet it costs as little as half the price
of competitive additional memory.

With the RAM pack, you can
also run some of the more sophisti-
cated ZX Software - the Business &
Household management systems
forexample.

— | g | o — ||
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6 Kings Parade, Cambridge, Cambs., CB2 1SN.
Tel: (0276) 66104 & 21282.
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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 connectstotherear
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.

Name: Mr/Mrs/Miss L

1

-
|

To: Sinclair Research, FREEPOST, Camberley, Surrey, GU15 3BR. Order
I Oty | ltem Code | Itemprice | Total |
E £

I | Sinclair ZX81 Personal Computer kit{s). Price includes | | I

l £X81 BASIC manual, excludes mains adaptor _ 12 | 4986 | |
Ready-assembled Sinclair £X81 Personal Computer(s). [

I ___| Priceincludes ZXB1 BASIC manual and maingsadaptor. | 11 6995 | . — I

| | Mains Adaptor(s) (600 mA at 9V DC nominal unregulated). | 10 885 | = I

| —16K-BYTERAMpack. = 18 | 4995 | |
| Sinclair ZX Printer. | 27 | 4ess |

I | BKBASIC ROM to fit ZXB0 - 17 ~ 19.95 o EF I

| Post and Packing, = BT

| [J Please tick if you require a VAT receipt TOTALE |

| *l enclose a cheque/postal order payable to Sinclair Research Ltd, for £ |

I *Please charge to my Access/Barclaycard/Trustecard account no I

I *Please delete/complele as applicabie. ' L] | . i ] I

Pleasea prind

Address:L | [ | | ] |

REEPOST - no stamp needed.

|
Y

|_FREEPOST-nostampneeded.  _ _ _ _ veco |



How the X8l compares wiﬂl other personal computers

SYSTEM IDENTIFICATION Zx81 Zx80 ACORN  APPLElNl  PET TRS80  TRS80
ATOM  PLUS 2001 LEVELI  LEVELI
ROM o 8K 4K 8K BK 14K 4K 12K
GUIDE PRICE Basic unit - inc. VAT £70 £100 £175 £630 £435 £290 £375
Unit plus 16K RAM (*12K RAM) £120 £150 £285°  £630 £530 £360 £375
COMMANDS  LIST,LOAD, NEW, RUN, SAVE e e e e e e .
STATEMENTS  PRINT, INPUT.LET. GOTO,
GOSUB/RETURN, FOR/NEXT IF/THEN L [ ] L] L] L] ® ]
STEP ® ® ° e ° D
TAB ot ° ° . . °
ARITHMETIC  ABS,AND e — e e ° ® s ® .
FUNCTIONS  INT ° s ° ® 8
ATN, COS, EXP, LOG, SGN, SIN, SGR, TAN @ B K .
ARCSIN, ARCOS D =
STRING  CHRS S 0 © 0 0 i
FUNCTIONS  LEN ) . e e ® ®
ASC(CODE), STRS. VAL, INKEYS 0 - ° : °
NUMBERS  FLOATING PT+10:» ® ® ° O @ -
INTEGERS = 0 ] ® 6 e ™
NUMERIC AZ ' . °
VARIABLES AAZD . ° s °
__________AnZn.n=anyalphanumeric string s .
STRING AS & BS o ®
VARIABLES AS10Z8 0 a . i
AnS to ZnS n=any alphanumeric character [ ] [ ] - [ ]
NUMERIC SINGLE DIMENSIONAL == ? * "
ARRAYS MULTI DIMENSIONAL e ° _ . ¢ =
DISPLAY ROWS 24 24 16 24 1B 16
COLUMNS B 83 2 a2 % 40 40 64 64 .
LOW RES GRAPHICS (< 7000 pixels) ... & % . 0 ° °
— HI RES GRAPHICS (>40000 pixels) 3 ° - = ==
SPECIAL USR (CALL, LINK) - 0 © ° ® * .
FEATURES  PEEK.POKE (OREQUIV) ° ° e e E) i .
Sinclairsoftware  The ultimate course If youowna
on cassette. in ZX81 BASIC Sinclair IX80...
programming.

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 forinterest
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
programming from books. For them,
the ZX81 BASIC manual is ideal.

But many have expressed a
preference to learn on the machine,
through the machine. Hence the
new cassette-based ZX81 Learning
Lab.

The package comprises a 160-
page manual and 8 cassettes. 20
programs, each demonstrating a
particular aspect of ZX81 program-
ming, are spread over 6 of the
cassettes. The other two are blank
practice cassettes.

Full details with your Sinclair ZX81.

The new 8K BASIC ROM used inthe
Sinclair ZX81 is avaiiable 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.

— | g [ — | [
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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
set to present a picture 1o 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 set or fr:-y 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
Februaryissue out now. 70p. world

Self Adhesive
Cassette Labels

Y PEEL OFF - ON SHEETS - 15 Labels per sheet
'* NO MORE WRITING ON CASSETTES

* IDEAL FOR USE IN TYPEWRITERS

* A BOON TO SOFTWARE COMPANIES

Y CAN BE PRINTED OFFSET

Unprinted Printed 1 Colour | Printed 2 Colour

Up 1o 1000 £2 per 100 Minimum print order is 2000.

£20 £25

1000 to 5000 per 1000 per 1000

£19 per 1000

£22
per 1000

£17
£16 per 1000 per 1000

8000 to 10000

naluslriz

18 Westerham Road

Sittingbourne

Kent ME10 1XF

Telephone Sittingbourne (0795) 23586

NEW CASIO FP-10 MINI PRINTER

S S

AN INCREDIBLE £44.95

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

FP-10 glecinc discharge mini printer. A remarkably clear 5 & 7 dol matrix printout of 20
characters per g, Up o 30 characiers siore/prntoyl gwer 1% ings, with overiGad
symbol Fast 2 nes/second pnint speed  Alymenised paper rolls are approx 2, 500 ines/
30 lowt long. Connpcts directly (o the calculalor, of via FA-2 cagsette intiviace Four AA
baftenes will prinl approx §.000.9.600 ines. Rechargeable pack NP-4M, 13,000 lines,
(£6.90) AC adaptor AD-4150 will recharge NP-4M. in sitw. (E5). Printer rolis £2.50 per
pack of five. Dims. 43.5H x 157.5W x 82,50 (1%" x 6" x 3%%7) winght 372g (13.102)

FX-602P. 512 program steps. With FREE MICROL PPP (€9 85) £74 95

FX-T02P. Basic pockel computer, 1680 10 80 program steps. 26 o 226 memones, al
non-volatle. FREE MICROL PPP. £119 85

MICROL PROCOS. Professional Programmung slulidng on laps £24 95

DISCOUNTS ON SOFTWARE WHEN YOU BUY YOUR HARDWARE FROM US.

Calslogue of Caso cakCulalors, keyboards and walchés and furthgr informabon on the
G02P or 702P and PROCOS on requesl. (14p stamp)

Prica inciudes VAT, PAP. Dekvery normally by rotum. Send chegques, P.O. or phone
your Access or Barclaycard number to

Dept PCW,

38 Burleigh Street,
Cambridge CB1 1DG.

Tel: 0223 312866. )

.
TEMPUS
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April 23-25,1982 THE

Earls Court, London
Friday & Saturday: 10am—6pm
Sunday: 10am—5pm
25

Admission £2.00 adults AR

£1.00 children under 16. m—— ’ a ’

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!

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! It can do
anything you programme it to do — from teaching mathematics to the children or
computing the most economic use of household fuels for yourself, as well as
providing hours of fun on a rainy afternoon. Most important of all, the home Nk

e -1 -
PR . "
-ﬁ..bé; W'
"\ Il. Y -
- A

computer will teach you and your _ R,
family about computers — and this L% 5 VY
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 streamliningmeans  — 4;.
increased efficiency in hundreds ’?0
of different fields.

r--—------_-_

adult

I THE

L L e HALF PRICE
: ), ABMI?lslgg
- e e VOUCHE

|
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Bringing computers
to everyday life

At The Computer Fair you can see and compare an enormous
rarge 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.

%t Come and watch the
| By incredible ingenuity of
k3 ‘& computer controlled
& ‘mice” and how they find
lk their way (or not!) to the
centre ofamaze. The
knockout heats and the
Euromicro British Final
canallbe seenat The
Computer Fair!

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

r------------q

i child
' (omputer

. iree

|

i

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

L-__---------

L--
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Shops

Nationwide

Birmingham

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

Bristol

16/20 Penn Street, Bristol, BS1 3AN. Tel 0272 20421
Between Holiday Innond C& A

Chester

The Forum, Northgate Street, Chester, CH1 2B
Tel: 0244 317667
Munéw Jeremy Asheroft. Nex! to the Town Hall

Edinburgh

4 St. James Centre, Edinburgh, EH1 35R Tel 031.556 6217,

Manager: Colin Craper
East end of Prices Street, 5t. Jomes Cenire

Preston

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

Manchester

12/14 St Mory's Gate, Market Street, Manchester, M1 1PX
Tel. 061-832 6087
Munaiﬂ. Lesty Jacobs. Corner of Deansgate.

Glasgow

PKYS

T i ¥
P ) ) i vy | i | |

22/24 West Nile Street, Glasgow, G7 2PF Tel 041-226 3349,

Manager: David Livingstone
Berween Buchannan Street and Central Station

Sheffield

58 Lecpold Street, Sheffield, S| 2GZ Tel 0742 750971
Manager Justin Rowles. Top of the Moor, opposite Town Hall
Liverpool

33 Dole Street, Liverpool, L2 2HF. Tel: 051.236 2828

Manager Mark Butler
Between the Town Hall and Magistrates Courts.

London

42 Tattenham Court Road, Lenden, W1 9RD.
Tel 01.-636 0B45. Manoger. Vass Demosthenis.
Official

over £50 ore welcome with normal 30 days
cradit extended to bono.fide commerciol ond government

organsatons
L Loskys, the retail division of
the Lodbroke G_r_q:,lppLE?’m_E'g;pi:Qi_ —

GMPUTERS

IKYS
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Apple I
The woridis best selling micra offers unmotched
Haaibility. Ar our speciol prices
Apple Il + 48K
MNett: 87500 Vot 10125 Total 77425
Disk Drive Plus Controller (3.3)

Mett: 37500 WVai 5625 Tetol 43125

Disk Drive
Meit: 29500 Vor 4425 Tolel 33925

Dﬂﬂwd‘f lor the MI BOK comes with 4BK
of RAM, bult in screen and cossatte. - wperb volue
MZ BOK Computer 48K

MNatt 34700 Ver 5200

Atari 400

Idec! for the home with excellant games and
education pockages. This computer fealures calour
and sound ond is buill lough 1o lost
400 16K Computer

Meti- 30000 Vo 4500

410 Tape Recorder
Meit 4348 Vor 652 Togh 5000

Total 399.00

Teral 34500

Atari 800

The big brother of the 400 shores oll the siar
features and hos much more o3 we
800 16K Computer

Meit: 56087 Var B213 Tewol 64500
810 Disk Drive

Matt: IO000 Ver 4500 Tetal 34500
822 Thermnal Printer

biat 23043 Vet 3457 Toiol 26500

Hewlett Packard
HP 85

Scientific ong rechnical professionals favour the
HP 85, they are bang pined by increasing numbaers
of busimess orofessenals
HP BS Camputer

MNert 2144695 Vo 32204
14K Memory Module

Mett: 17488 Van 2921 Torel 22411
ROM Drower

MNett, 2P 73 Voo 446 Tolol J4.19

) TENFIEE

T

Total; 2468 99




THE SOUND OF VIC.........

THE VIC's 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
associated oscillator and the register contents
determines the frequency of the oscillator out-
put. The frequency is determined by varying
the pulse width; the output from all four oscil-
lators is a symmetrical square wave.

These outputs are combined to give the
audio input to the TV display, where the
sound is generated via the TV speaker. One of
the four audio oscillators acts as a variable-
frequency noise source and the other three
generate a simple tone. The five control
registers used are:

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

BAudio oscillator 2 — control register 12,
location 36875. Bits 0 to 6 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-
guency, bit 7 wurns the oscillator on or off. This
has the highest base frequency of the three
oscillators.

B Noise generator — control register 14,
location 36877. Bits 0 to 6 control the base
frequency of the noise generator, bit 7 turns it
on or off. This is a pseudo white-noise gener-
ator, giving a random sequénce of pulses with
a frequency determined by the contents of the
control register.

BVolume contrel — 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-
trolied by bits 0 to 3.

Program | — Breaking waves.

18 POKE38877, 180
28 FORL=1TO1@

30 D=INTC(RNDC1)#5)#58+450
48 FORM=3TOLS

58 FPOKE3687E.M

68 FORH=1TOD

78 HEXTH

=8 HEXTM

96 FORM=15TOZSTEF-1
106 POKE3€873.M

118 FORN=1TOD

128 MEXTH

138 HEXTH

148 HEMXTL

158 POKE36S87E.0

160 FOKE36877.0

266 GOTO18

Program 3 — Ringing refephone.

18 POKE3E87E, 15
28 FORL=1TOS

28 FORM=1TOSE
48 POKE36876.230
S8 FORN=1TOS
€0 MNEXTH

8 FOKE3887€.8
88 NEXTM

58 FORM=1TOZ006
188 HEXTM

1186 NEXTL

120 FPOKE36875.0

Program 2 — Gafloping horse.

S FORX=13TOBSTEF-1
& FORZ=1T04
7 A=E0
16 POKE3e87S.X
28 POKE3€876, 230
368 POKE36576.8
48 FORG=1TOR:NEXTE
5@ POKE36876,230
68 POKE36876.0
r8 FORR=1TOA HEXTR
118 POKE3SETE, INT(K/2)
126 FOKE36876, 230
136 POKE38876.8
148 FORG=1TOA : NEXTE
158 FOKE36E876.258
168 POKE36876.0
170 FORG=1TO4#A HEXTQ
188 NEXTZ
198 HEXTX

Program 4 —
Grandfather clock.

5 A=708
16 POKE36E78. 19
20 POKE3€376, 230
30 FOKE36876,8
48 FORG=1TOA: HEXTA
586 POKE3627E.236
&8 POKE3ISE76.0
70 FORQ=1TOA: HEXTR
88 GOTOZ20

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
“tenor’ and 3 as a “soprano”. 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
analyse the required sound and then re-create

5 REM #MAKES A SOUND LIKE THE SINGIMG
& FEN »0F EIFDS
7 REM
18 FOKE36878, 15
28 FORL=LTOZO
30 FORM=2S4T0240+INTRHD{ ] »#1GISTEP=1
49 POKE36ETE N
8 HEXTH
60 POMEISETE, D
70 FOR mMedTOINTORNDCL )el@Q+120
39 HEXTH
S0 HEXTL
188 GOTOLD

Table 1. Poke locations of musical notes.

Musical Note Poke Musical Note Poke Musical Note Poke
C 128 Ce 195 D 227
Cs 134 D 198 D# 228
D 141 D= 20m E 230
D# 147 E 204 F 231
E 153 F 207 F# 232
F 159 Fs= 210 G 234
Fdé 164 G 213 G+ 235
G 170 G= 215 A 236
G# 174 A 217 Aw 237
A 179 Aw 219 B 238
Ag 183 B s C 238
B 187 c 223 Ce 240
c 191 C# 295

Program 5. Program 6.

| FEM #FLAYS A REFEATING OCTAVE SCALE
£ REN #THE SOUMD OF EACH HOTE DECAYS AND
3 REM oTHUS S04MDE MORE LIKE A FIAND THAM
4 FEMN aAW ELECTRIC ORGAN
T FEADA: [FRA=108THEM1SO

18 POKEZSET4. 1

«0 POKE36873.R

38 FORQ=]STOBSTEP-1

4@ FOEE38E78.0

58 FORK=1TOSd: HEXTX

60 HEXTD

108 QOTOS

154 RESTORE GOTOS

200 DATA223.227.230,231.234,236.238, 239

219 DATAZ32, 238,235,234, 231.,230, 227,223, 100

it using a combination of the four audio oscil-
lators and the volume control. This is demon-
strated in some of the programs | 1o 5:

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 quality.

Only external electronics can change the
shape of the wave-form, but by using two
audio oscillators to produce the same note of
frcqucncicﬁ in ociave or I'wWo 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 ecach note.
These two ideas are illustrated in program 6
which plays scales and the sound resembles a
piano,

The sound locations must be Poked with
numbers between 128 and 255. The frequency
rises as the number, with the exception of 255
which is a low frequency. Each tone location
produces one voice. A zero in any byte will
turn off 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 its
respective Poke location.

To play a musical score requires a note
table. This table contains each note in the
score in the form of the value to be placed into
the audio oscillator register and the duration of
that note.
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Producing realistic graphics on the ZX-81 poses few programming
problems. Yet if you then have to make those graphics move, you
soon find yourself trapped in loops of undreamt-of complexity.
John Woatson's technigues for animation use machine-code
subroutines, are easy to handle and produce far more polished
results than their Basic counterparts.

THE ZX-51, like many other microcompurers,
can print a wide range of graphics symbols as
well as the conventional characters. Yet if you
want 10 draw graphics quickly or to move
complicated illustrations around the screen,
you will find the task hampered by the
slowness of Basic.

Anyone who has constructed a picture on
the ZX-8] using more than a few characters
will have noticed the way that Basic builds the
picture from the top downwards. If the screen
is cleared, the picture also disappears from the
top downwards.

The overall effect is rather like an invisible
hand rapidly piling up and then demolishing

building bricks. Space Invaders seem to build
and re-build themselves in different positions
on the screen rather than move about as they
do in the arcade games.

It is for this reason that most games
involving animated graphics are written in
machine code. Anyone who has written
extensive machine-code programs will know
what a marathon chore it can be — even using
an assembler. As an alternative 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, anvone can write a
Basic program with animated graphics.

18 REM COPY
ELRND
kFHD RETURH

{? FAST,

=%

166 LET E=34

1268
163163+E

128 LET E=INT
144
1568
1c8
178
1568
1548
pdE 1%
284
=1a
s28
228
244

NE®T T
NEXT D

GOTO 2@

Figure 4. The Basic program begins at line 20. The odd appearance of line 10 is caused by the
ROM interpreting the machine-code subroutine as best it can,

? @RHD GOSUE ZeaRHD
FAST GOSUE 7EREHDL.<AT 27U
Gl Y ris
A 7@ FAST AT LFRINT
' THEM, —wCme® IF I® F FrEF*FrTa
r'r. .-.' l-rli-1
@ FRINT AT 21.6;"

———— e e s S S S S S e o e e e e

FOKE 16515,3
FOKE 18516.@
FAHD LISE 165139

&8 FOR T=1 TO 35
78 FOR D=1 TO 12
2@ HEXT I

FOKE 18514.6

1a5 IF T<1& THEM LET E=1
116 IF T>26 THEHW LET E=33

LET A=C(FPEEK 16515+25c#FEEK

CRAZSE)D

LET C=A-INT (R/256)%256
FAND USE 16512

POKE 18514.,255

FOKE 16516.E

FOKE 16515.C

FAND USE 18519

FOR D=1 TO 2848

FPOKE 18514.8
RAND USE 18512

" IECOS

N S S S — — ——— —
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GRAPHICS
SMOOTH

The ZX-81 fitted with the 16K RAM pack
produces a screen which is effectively
memory-mapped. Mark a sheet of squared
paper with 33 squares wide by 24 squares
deep. This corresponds 1o the printing
positions on the screen. Each line on the
screen has 32 characters, plus an invisible
end-of-line character at the right-hand end of
each line. Screen location number 1 is in the
top left-hand corner, and the bottom right-
hand location is 792.

The only slightly unusual feature of the
Sinclair memory-mapped screen is that it
moves around in memory. However, that is
not too much of a problem since you can locate

| the beginning of the display file by looking in

memory locations 16396/7. This location
actually gives the address of the byte
immediately before the first screen position.
The first screen position can therefore be
found with:

(PEEK 16396 + 256°PEEK 16387) +1
and the last screen position with:

(PEEK 16396 + 256" PEEK 163587 + 791

One word of warning: if you Poke the end-
of-line character, you will crash the program;
if you want to avoid doing this, have the Basic
check the screen location to make sure it is not
evenly divisible by 33. Also ensure that it is
not 0 — Poking the character before the first
position in the screen will also cause a crash.

The only way to print graphics characters
rapidly 15 with machine code. Rather than go
through the immense task of writing a
machine-code program for every graphics
game, a subroutine can be wused. This
machine-code subroutine consists of only 56
bytes, and the subroutine and its data lines are
housed in a 10-Rem statement.

Figure 1 shows how the subroutine in Z-80
mnemonics is tucked into Rem statements
ready for treatment by the Bug-Bwvie ZXAS
assembler. Alternatively, figure 2 gives a
hexadecimal dump of the program. Note that
the program itsell finishes at 40B9 —
everything from 40BA onwards is data.

The program begins with five control bytes
—4082 hexadecimal equals 16,514 in decimal.
If location 16514 contains 3 number other
than zero, the program will draw a picture
from the data. If 16514 contains zero, the
program crases the drawing using the same
data,

Locations 16515 and 16516 are Poked with
a number in the range 1 to 79 which is the
screen position for the start of the drawing.
Locations 16517 and 16518 contain the
address of the start of the data for the drawing.
These features enable you to put in several
groups of data, and draw or erase at any
position on the screen. Even complex



ANMATION

drawings appear and disappear from the
screen instantly.

To generate, say, a Space Invader, Poke the
data location, the position on the screen, and
the draw/erase control byte. Then call the
subroutine with USR. For the demonstration
program, it looks like this:

Selects “"draw”, as
100 POKE 16514,255 { stspiie Magprdiie

110 POKE 16515,03 { Start drawing at the

120 POKE 16516.0 ) n'rd position on the

top line
130 POKE 16517,186 { D;,‘adiz:;f__‘ 0BA
140 POKE 16518.64 | 40 rosodecimal

86 decimal =
BA hexadecimal

Using this, the picture appears: to erase it

again, you need only change one location:

200 POKE 16514,0 Select "erase’”’

210 RAND USR 16519 All other parameters
are the same, so call
the subroutine

You will see that it vanishes again. To
redraw it one step to the right:

300 POKE 165142556 Select "draw’’

310 POKE 1651504 Start drawing at the
fourth position on the
top line

150 RAND USR 16519 {1

320 RAND USR 18519
The data for the machine-code program
starts at 40BA hexadecimal which is 16,570

decimal. The data determines how the
1 REM HE¥ DUMP OF THE QUICK
DRAKW FROGRAM. THE DATA STARTS
AT 40EA.
4882:'FF OE @@ BA 48 ED SB 2832
405A: 40 2R BC 48 19 ES ED SE
4@92:85 48 1A 13 C1 &7 3A 282
4897 :49 FE 8@ 28 B2 15 84 3E
48A2:00 18 81 1A 82 7C 2E 81
48AA:95 C8 13 67 ES LA 26 PO
40B2:6F B9 ES C1 E1 13 18 DE
48BA: 16 83 IF 83 81 50 01 30
48C2:91 88 @1 83 1D 20 A1 @A
48CA:@1 80 01 OA A1 &0 1D 80
48D2:81 50 91 50 &1 26 81 20
48DA: 1E 85 @2 85 1E @7 o1 @1
48E2:92 B2 01 24

Figure 2. Hex dump and data, to be entered
using the loader program in figure 3.

drawing is formed — for an explanation we
need to return to the 33-by-24 grid. Start by
drawing the picture you want. You can use
any printable characters or graphics symbols.
Counr the number of characters to be printed.
This, in hexadecimal, is the first byte of the
data. The maximum number of characters in a
drawing is 128, or 80 hexadecimal — enough
for the most ambitious lunar lander.

Start with the top line of the drawing and
take the rightmost character. This is the
starting position for the drawing, and is the
point referred to in the control location in the

-OR GAME

166 REM <

A.8;JREL4
184 REM :L3LI A.

186 REM 2

181 REM LD DE. (165153;LD HL,<16396);A0D HL.DE;FUSH HL
182 REM LD DE.(16517>;LD A.<DE>; INC DE;FOF BC

183 REM LD H.A; 'LILD A.<16514):CP 8:JR Z.L2;JR L3;:L2LD
(DE>; :L4LD (BCO.A:LD A.H/LD L.1:SUB L

185 REM RET Z;INC DE;LD H.A;PUSH HL;LD A.<(DE);LD H.@;LD
L.A;ADD HL.EBC;PUSH HL;FOP BC:POF HL:INC DE;JR L1

Figure 1. The machine-code subroutine, listed as assembly-language mnemonics.

main subroutine at 16515 and 16516. The
second byte of data is the hexadecimal code for
that character — the codes are listed on pages
181-187 of the Sinclair ZX-81 manual.

The third byte of data is the displacement
for the second character to be printed. All the
displacements are positive. Thus a displace-
ment of one means that the next character to
be printed will be the one immediately to the
right of the first. A displacement of two means
that the next print position 1s 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
data line used would be:

04,80,01,80,01,80,01,80
The first byte records that there are four
characters. The second bvte is the code for
inverse space, 80 hexadecimal, which is what
is to be printed at the first position; next is the
displacement to the right, one place; then the
next character, also 80 hexadecimal, and so on.

A vertical bar consisting of just three inverse
spaces would be:

03,80,21,80,21,80
Practise  writing the data for a few single
illustrations before progressing to anything
too complicated.

The machine-code subroutine and the daia
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 XXX
with the number of Xs, or any other character
you like, equal to the number of bytes in the
program — 56 — plus data. For the
demonstration program, that is 100 bytes.

The program in figure 3 is used to load rhe
hexadecimal code into the Rem statement.
Copy the codes shown in the hexadecimal
dump — figure 2. When all the code is
entered, type “S" 10 stop the loading and then
List to see what has happened to the program.
If all has gone well, the Rem statement will
now look very peculiar indeed. 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 vou run this program it will
produce a piclure. In it, the alien appears in
the top-left corner of the screen, cruises
horizontally to the right for a while, descends
at an angle, and finally lands vertically in the
bottom right-hand corner.

The graphic images pop into place almost
instantly. The program makes the images
move by the usual technique of erasing an
image and then replacing it slightly further
along the screen; erasing that one, and

508 LET M=16514

o985 REM TO LOAD MAC "DRAW"
FROGRAM DATA OMLY. SUBSTITUTE
‘988 LET M=1e570

516 SCROLL

928 FRINT M.

524 INPUT H$

S25 PRINT H$

538 IF H$="S" THEN STOP

508 FOKE M., C1e¥(CODE H#(1)-
28)+(CODE H$(2>-283)

068 LET M=M+1

S7a GOTO S18

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 between 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 10 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

fcontinued on page 55
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THREE PET TITLES

from
Nick Hampshire

LIBRARY OF PET THE PET REVEALED
SUBHOUT'NES A reference book which details t ]
A book which will save the a.:fr-.*.qr.» LOu nee i [: y know abou WOT
designer considerable time by providing FET (—"?"’j"”""‘d o
55 proven subroutines to integrate with [_ writing more elaborate pr

|

|

']

his own programmes in durmn
Each subroutine is preceded by a page

of general information describing its

purpose and implementation and

possible problems that may arise. Basic

machine language and a combination of | i : ‘PET Reveale

both, are used throughout this | THE PET ’ awful lotof ¢
publication | | as Qo
REVEALED

NICH HAMPEHIRE

Supplies some much neede 5

and correct docun

|
We like this book very much and
I!||u:-.-u-g';|‘l"_u recommend it

Printout

>
7

'Jl,r;n pr\:p.l.!'-,'._i_ fun to LIS,

and will help in better //\\ !
program development.” / \ | /"' M
, e

Compute | r -
/ | / N PET
] GRAPHICS

Ling, 1o

I .

the reader

th an introduction 1o

programming techs

g Laes used o generala

grapf
T'wo, providing the
programmer with a

cOmplete '."-"--'Ir';"-'-q'l' ol

c displays

r'|‘.,.1-.‘h.r:~_' C
giving & wide ra
normally unavailable graphic

functions. Ths

many comprehensively
analvsed 1

graphs !

All 3 publications are

3 -Fi 5
*.IIJ-L FIires

— e e e e S s e e e s s s e e — — — — — — — — — — — — — — —

Please send me:

I Copy/es of Library of PET Subroutines Name
oy i. ] OO0 each
I copy/fies of The PET Revealed
' @ £10.00 each
copy/ies of PET Graphics @ £12 .00 each
I | ~ b . v o i Postcode
enclose a cheque for £ payable 1o
I Computabits Ltd .P.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 at a rime in any
direction, it will automatically erase all traces
of its previous incarnation as it goes. Data to
produce this kind of animation is given in
figure 5. It is 84 bytes long, which is the main
problem with this technique. The dummy
Rem statement will need to be 140 bytes long.
Use the same Basic demonstration program
but make the following changes:

30 POKE 16515,1

90 POKE 16514,255

105 IF T<17 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 15 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

1 EEM HEx DUMF OF EEVISED
IATH FOR SELF-ERAZING MOVIHG
DREAMIMG. THE DATH STAHETS AT
4E8EBR AMD OCCUFIES &84 EYTES.
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Figure 5. Rewvised data for improving the smoothness of animation.
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stages of an explosion, for example.

You must be methodical in producing the
data 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
|

ZX381 HEWSON CONSULTANTS

HINTS & TIPS for the ZXE1 4,25 F.nﬂf - -

‘Good valkue and guité Lsscinsting a wiry ingxpangive way ol acquiring monthe of 1BK SO AH E f

PrOPramming experiance’” =1 SPACE INTRUDERS  [4.85 - - -. o
Your Computer Nov, 1281 fot to be missad. All action desplay. 40 o " ™

) pages axplaining how 10 squeere 8 computing quart out ol 8 Swmelalr pint pot alen shigs in sach squadron. AuTemarc L] f

Saving Space — vitdl reading for all ZXB1 users

Undersianding the Display File — wsing tha desplay lle 88 memary, claanng a part of
the display, using tockens in PRINT statements, Covngrting ZXB0 programs

gaplaining semply bul comprehensmely how [0 convert the hundreds of published ZXB0
programs. Chaining programs — revealng technigues for passang data betwaen
programs, calling subroutines from cassatte and establishing data Fles. Machine Code
Programs — all you want to know about 280 maching language. Explaining how to
writn, ipad, edit and save machene code and how to debug your routings, Routings and
programa are scattered liberally throughout the taxt and the final chapter consists of 12
usétul, intaresting and entgrtgning programs such ss LINE RENUMBER, BOUNCER
SHOOT, STATISTICS, et

ooon 1he machine plays el 1 * &
B ‘l

Squadron pfer squadron of abens aitock
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poone deaplay, Wonen in maching coda - ’
.nz.-.n. .a.
PROGRAMMERS TOOLKIT  [6.50

Are you wihing youl Own plogfams for vour ZXB17 Ther use oud TOQLKIT 10 a0 thes
gonkoy work, Copy into RAM boelore you starl work and then you will hava it a8 your
ingartips, Comprehensive LINE RENUMBER inchiging GOSUBS and GOTOS, LOAD,
EDNT and RUN machine code Programs. INSPECT the ZXB1 system routmes; COPY

them into RAM and PATCH and/or EXTEND them, FIND a gven pece of BASIC code

16K HAM £37.50 and replace all decurrences of it move Blocks of Bassc s wath EOIT

A top quality add-on 16K memaory, smply plugs mio the back of youl Sinclaid
cormputer, Naally eéncased i 4 black plastic shall 1o match your Sinclpir ZXB1. Con be
used iAo black plastic shall to match your Sinciaa ZXET. Can be used m conjunction
with tha Sinclair printer, AMAZING VALUE

LANGUAGE DICTIONARY £3.75

MNow yOu Can congtruct your own Englsh/ French, English’ Anything dichonaty with ouf
LANGUAGE DICTIONARY ., UPDATE the entries, SEARCH for & word, CREATE & niw
chetisnary argd gdave il on 180E

1K SO FTWAR E
PLANET LANDER
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48K RAM F148.35

Arg you finding that 16K of RAM is not encugh? Do you wish 1o writs of ust programs
wilth g artays® Yes! Than this s what you have boen lookng fos 45K RAM for
your Sinclals made by MEMOTECH Lud up 1o 15X of Basic program araa, th rest is

supply

Z80 OP CODES  [1.45
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13 Sropwatch watch, measuros cpsed time

(4] Cloack; watch tima pass on youwr Sincla
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Cheque with order or quote access number to:
HEWSON CONSULTANTS, Dept. YC, 7 Grahame Close, Blewbury, Oxon OX11 9EQ. Tel: (0235) 850075
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PROJECT

HECTRONIC SCANNNG

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 1o a certain part of the brain. There the
incoming information is processed 1o 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 wvery nearly had an electro-
mechanical television system in the UK. 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
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 cach 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 téend to have a richer blood supply
than normal tissue and the increased flow of
hot blood from the core of the body tends 1o
create a local warmth in the malignant tissue,
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Thermographic scanning cameras have been
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 umours in women
and for the analysis of heat flows in industry.

If the information picked up by the sensory
device is turned into numbers using an
analogue-to-digital converter, it becomes
possible to process the information in a
computer to improve the contrast of a picture,
to remove interference or noise in the image,
and to search for objects of a particular size or
luminance.

Figure 2 is a simple illustration of how
something like a Schmirtt trigger in software
can be used to increase the apparent resolution
of a picture by digital processing. The fuzzy
image at the top has a gradual transition from
white, through darkening shades of grey ro
black. The intensity of the light reflected from
that image is shown as the dotted line in the
diagram,

If that information is captured by a
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computer as @ number of serial samples using
an analogue-to-digital converter, then it is easy
to program the computer to output a constant
P_fﬂCBSSEd white 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.
. - - — — ___*Slgﬂﬂl f!‘ﬂm If you have used 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
cach 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-grey on our arbitrary
scale — figure 3b — then the computer may be
programmed so that the next sample may
change by only plus or minus 10 — that is,
either 80 or 100.

The fact that the second sample is measured
by the analogue-to-digital converter as having
an intensity of 250 is ignored by the computer
unless the third sample is also 250 +/- 10 in
which case the two samples are accepted as a
true part of the image being scanned.

The process can, of course, be extended, so
that the computer will maintain the black level
until five or 10 or 12 samples have consistently
shown a higher white level, If information is
stored in an array in the computer, it is
possible to perform processing which will
restore retrospectively the original boundary
of the object from the first white-level sample.

Scanning the object

In other words, if the width of the object
along the scanning line is insufTicient to satisfy
the limits programmed within the computer, it
is rejected; otherwise, it will be presented in its
correct topographical position. By comparing
corresponding areas of adjacent lines it is
possible to repeat the process in two
dimensions. It should also become compara-
tively easy to identify lines in the image which
are straight or which vary according to a
pattern stored in the computer.

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 you keep the photocell
stationary and move the image.

Figure 4 is an outline illustration of a
scanning camera which moves the image
formed by the lens over a stationary photocell.
The mirror has to move in two dimensions in
this design and it may be easier to move the
mirror in one plane and the photocell in the
other.

For example, if the mirror is rotated up and
down to provide the vertical component of the
scan, the photocell could be mounted on an
arm and swung horizontally from one side of
the image formed by the lens to the other to
give the other component.

The radio-control servos described in the
August/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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{continued from previous page)

Suppose, for example, that you decide to
display the picture gathered from the
electronic-scanning camera on the VDU that
you us¢ with your Microtan computer. The
Microtan screen consists of 16 lines each
containing 32 elements, a total of 512

¢lements.
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
plcture elements are light and dark. One cycle
consists of the time between two identical
points on a wave-form which consists in this
case of two elements. In other words, the
maximum f[requency 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 clements. 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 the end of the second line, the mirror will
then be in the correct lateral position for the
start of the third line. A realistic estimate using
radio-control servos might be:

16= 0.5 seconds  lateral scan
15 = 0.05 seconds  vertical movement of mirror
1 =% 0.5 seconds restore mirror 1o 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 to the viewer will
cover a field of view of 10°. So, by altering the
time in which the samples are gathered, the
focal length of the system has been changed
from a wide-angle view to a telephoto picture.

The software I have listed this month
contains the main command loop for Cogent
and the routine which will step through a
source program you have written, interpreting
valid characters and diverting to sections of
machine code to perform individual instruc-
tions. Cogent, while still simple in outline, is
becoming more complex and difficult 10
describe except as a whole. The subroutines [
shall describe at the start of Cogent may not be

essential as a whole for your own purposes.

Suzi transfers values from a table in the
Cogent program to establish known values in

TXST, TXST+1, TXEnd, and TXEnd+1.

ClIn, tha i:lock-lnmahsalmn routines, and
ClS, clear the VDU screen. Suvia is a
subroutine call into the Clln routine which
bypasses the instructions which zero the clock
counters going directly to the section of the
subroutine that sets up the VIA timer.

FLASC is a flag which is loaded with FF
hex and used later on in the command loop.
GChar takes a character from the keyboard
and can be replaced with JSR SFDFA. Cubot
puts the cursor in a known position on the
VDU bottom line and the following lines,
813 10 820, display the main utle.

After finding a character, it is compared for
a match with one of the letters in the command
loop and if a coincidence is found, the
program will jump to one of the Cogent
functions. If no match is found, the
instructions at line 854 check to see whether
this is the first 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 SRT 1. If no match is found on the
second pass through the loop, the program
goes through ERR1. i

The main command foop for Cogent.
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PUT YOUR
MICRO

A | YOUR
- MACHINE

to MDR [INTERFACES)

CONTROL MACHINES, ROBOTS,
FACTCRY OR HOME

Have you ever wanted your MICRO to control 8 machine for you, or
manage your house? If so, the MDA "MICROCOMPUTER CONTROL
INTERFACE' will give you isolated channels of OUTPUT (BA @ 250
valtst and switch sensing INPUTS.

Available now for connection to PET USER, PORT, RS232 and
IEEE488, allowing expansion up 1o mare than 300 channels.
Supphed complete with connecting cables, full data and guarantes
from £12.54 par channel. Complete preprogrammed systems or
individual components available, 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 NEW GAME FROM

Addictive Games

for ZX81, ZX80, TRS80, VIDEO GENIE
«JUST LOOK AT THESE FEATURES»
*4 Divisions % Promotion & Relegation
*F.A. Cup % Full League Tables
* Transfer Market (Buy and Sell Players)k

*As many Seasons as you liked
*7 levels of Play (from Beginner to Genius!)%
#Managerial Rating (tells you how good you REALLY arel)%
*Save Game Facility {continue again another time)¥
—All this and much much more packed tightly into 16K RAM —

“IF YOU LIKE FOOTBALL

YOU’LL LOVE THIS GAME"

HARDWARE REQUIRED:— . oheR SEND CHEQUE/PO

ZX81/ TRS80/ FOR £9.95 MADE PAYABLE TO
ZX80 Video Genie ADDICTIVE GAMES at
2678, Conniburrow Boulavard,
8K ROM CRVRLN | REEa SENIE,
16K RAM 16K RAM :
(Pleasa allow 28 days for Delivery)

1%

*Pick your Team for each Match (but watch out for Injuries! )k

#*

SnARrP MZ-501B)

Take o lock at the M7 BOB, it i an incredibly good mochineg  Probably the kot grophes of
ary migtecomouteta  Very fost operation - 4 Meqobentz 780y Double wded, double densdty
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.... a-new, simple

m MOLIMERX LTD &3

=~

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 question is even more pertinent when it is known that we specifically
commissioned the writing of it from an author of the status of Denville Longhurst of Enhanced Basic fame. The
answer is that user feedback shows that a large number of customers do not need or want word processor
programs which require a quantity of training before use. Scripsit, for instance, is an excellent program, but is
complex to use; it even comes with a training course on tape. If one operator is dedicated to using the word
processor then it makes sense to have her trained, and the more complex the program (so long as the complexity is
accompanied by more and bigger functions) the better.

AJEDIT has been written for the user who needs a word processor intermittently, say three or four times
a week. Its prime design criteria was ease of use - and just as importantly - ease of recollection of its commands.
Take, for instance, the text editing commands - they are as close to the Basic Edit commands as possible, so that
the user will remember them: To insert type |, to delete D, to take out three letters type 3D and so on.

Furthermore, AJEDIT has benelited from being written after a number of other word processors. The
deficiencies in its predecessors are corrected in AJEDIT. For instance, any control characters can be outputted so
that full advantage can be taken of the features of the particular 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 letier.

AJEDIT needs 48K and one disk minimum and is suitable for the TRS-80 Models | and Ill and the Video
Genie Models | and 11.

AJEDIT ............... £49.95
Inclusiveof V.A.T. and P. & P.

A J HARDING (MOLIMERX)

1 BUCKHURST ROAD, TOWN HALL SQUARE, BEXHILL-ON-SEA, EAST SUSSEX.

TEL: [0424] 220391/ 223636 TELEX B6T36 S0TEX G

TRS-80 & VIDEO GENIE SOFTWARE CATALOGUE £1.00 [refundable] plus £1 postage.
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RESPONSE FRAME

Do you have a problem? Your manual is
incomprehensible or you just cannot get the
hang of that programming trick you tried —
whatever it is, Tim Hartnell will do his best to
answer your queries. Please include only one
question per letter and mark them “Response

Frame''.
KEYBOARD FAULT

M 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-gquality contacts on the key-
board — a problem which seems
to be occurring increasingly
frequently. Acorn’s solution was
to send me several new key
contacts to replace the old ones,
but I feel this is no solution to the
poor gquality of the keyboard.
Could you direct me and others
in possibly the same situation to
any company which stocks a
suitable replacement keyboard?
I am quite prepared to make
alterations to the printed-circuit
board and re-case my machine.
Andres Tayior,
Headingley, Leeds.
You AR not alone — the office
Acorn Arom tends to double-strike
the letter s, bur has not yet shown a
tendency to do so with other letters,
We understand from Acorn rhar the
Atoms being despatched at present
have a 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
keyboards in stock, We sugpest that
before you go for this radical
solution, you replace the keys
supplied by Acorn, and see if a
change in your typing rouch does
not diminish or completely remove
the double-strike problem,

PET LANGUAGE

MBI am looking for a computer
and it must cost, at most, £200. It
must also have more than 1K
memory, and have the same
Basic as we are learning 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 wvery
grateful if you could tell me what
it is and how much it costs,

N Tones,

Swansea.
THE SIMPLE answer to vour needs is
the Commodore Vic-20, which uscs
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 f195 for the
computer, with an extra £35 to {40
for the special cassette recorder

which it demands. However, it may
well be worth paving the extra 1o
buy a computer which meets your
other needs. Otherwise, vou may like
to look at the ZX-81, which excep
for certain programming demands —
such as the need for the word Let —
will work reasonably well on the
Basic you are learning. It costs
£69.95, The Acorn Atom, £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-
80K 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?
Hassoud Amire,
Genea, Stirzeriand.
WE WERE ALs0 appalled by the
volume level of the MZ-80K, and &t
first attempted to solve the problem
by placing a book against the
speaker. There is, however, a
volume control in the MZ-80K,
although you need to unscrew four
bolts at the base to lift off the cover,
You will have no trouble locating
this control once you remove the lid.

BOOKS ON BASIC

Bl have seen a number of
advertisements in Your
Computer for books which
purport to teach a beginner o
program. 1 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 [ learn to program without a
computer, and if 1 can, which
books would help me?

Arnald Garessorh,

Colzoyn Bay, Clund,

YES, YOU cAN learn 10 program
without a computer, but to do 5o is
as unsatisfying as “learning” 1o play
a musical instrument by just reading
a correspondence course on how to
play the plano. However, you can
certainly gain a head start in
programming, so when you finally
decide to buy a machine, you will
find it easier to make progress, It is
difficult 1o recommend specific
books — there arc so many good
books on Basic programming. A few
which you may find uscful are: Basic
Sfrom the ground up by David E
simon, Hayden; Making Basic wwork
for you by Claude ] De Rossi,
Reston; Beginning Basic by Paul M
Chirlian, Dilithium Press. One book
which we found particularly useful

was Game plaving with Basic by
Donald D Spencer which, although
it does not anempt to teach Basic
from first principles, is capable of
doing so il vou work methodically.
Omece you have the basics under your
belt vou may wish 1o look at The
Rasic cookbook, by Ken Tracton,
published by Radio Shack and
available from most Tandy dealers.

ZX-81 PROBLEMS

B Can you help with wo
problems on my ZX-817 Having
experienced great delays and
frustrations over replacing a
faulty RAM, I am reluctant to
attempt to approach Sinclair
again. 1 have the vanishing
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
tvpe 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. | am having to keep
away from Gosubs at present
because of this. Am I right?

K H Sargem,
Byfleet, Swrrey.
You souxp as if vou have a crazy
£XN-8B1, or else you are simply mis-
interpreting what it is doing. We
have never encountered instabilities
due to size of arrays. The most likely
explanation for the memory dropout
15 mains fuctuations which can be
salved by putting a 9V battery in
parallel across the power-supply
lines. Another possible cause is dirt
o1 modsture on the contacts, Clean
the comtacts very gently with fine
emery paper, then cither put the
RAM pack on and leave it there for
ever, making sure it does not move
when you press a key, 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 ZX-Bl appears 1o 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 you have a subroutine
which is not followed by a Return? I
vou need a subrouting of this form,
use a Goto instead, with a variable
assigned just before the Goto which
i, in effect, the return address, In
this way, the Goto can end with
another Goto taking you back 10 the
line after your original Goto.

TEACHER'S ADVICE

BIam 12 years old, interested in
computers and have been saving
for some months to buy my own
machine. | had intended to buy a
Sinclair ZX-81, which seems
very popular. When [ 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 1o whether the ZX-81 has this
keyboard weakness.
Huee Howell,
Port Talfbor, Wesr Glamorgan.
Your TEACHER, we respectiully
suggest, does not know what 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
you that if this were a weakness, we
wiould have known about it by now,
You should buy whichever com-
puter vou wani. and can aflord,
because any computer is better than
none at all, and any computer will
help you to become computer
literate,

CHOICE IS YOURS
Ml am considering buying a
BBC Microcomputer which 1
understand, uses a standard
form of Basic. Should I start
with a BRC machine, or perhaps
buy something cheaper first,
and then progress to the BBC
computer in due course?

Martin Wellworng,

Hamipshire,

ArarT FROM the fact that demand
appears 1o be outstripping supply,
which could mean a considerable
wail before you receive vour
machine, there is no régson  —
assuming you can afford it — for not
buying a BBC or anv other machine
you desire. The BBC Micro-
computer has a very flexible Basic,
very close 10 standard Microsoli,
which you will lind 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 BBC machine are both
produced by Acorn Computer of
Cambridge. The features that the
two machines have in common
include the use of P. for Prim, # for
Peek and Poke — where 1he 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 unrcliable
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 be 64K. How can it be 128K?
C C Fung,
Roath, Cardiff.
THESE DEVICES use a paged
approach, where the memory avail-
able is switched by commands from
the computer through the output
port. [t 15 switched on 1o dilferemt
sections of external memory.
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COMPLETE SINCLAIR Z2X 81

BASIC COURSE

Allast, a comprehensive text for your Sinclar ZX 81!
The complete BASIC Course is a manual which will
immediately become an indispensible work of
reterence 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
o 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 1o be an
essential guide, giving you finger tip references,
numerous advanced programming téchniques anc
memory saving devices specifically for the Sinclair
ZX B1.

HOW TO WRITE PROGRAMS:

Even if the idea of writing programs is completely
mystifying to you, the Complete BASIC Course will
show you just how easy it is. In no 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 wrile and less
prone to error!

NUMEROUS EXAMPLES:

Every concept, every function is fully described by
simple programs that you can enter on your Sinclair
ZX B1 in minutes.

The Complete BASIC Course contains over 100
programs and examples! These programs illustrate
the use and possibilities of the Sinclair ZX 81:

Home use

Financial analysis and planning
Educational applications
Games

Mathematical applications
Displays of ‘Artificial Intelligence

EVERY FUNCTION COVERED:

Mo matier what your application, what your:
confusion about any function, you will find it covered
in the Complete BASIC Course

A tull 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 15 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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OTHER TITLES AVAILABLE:

Melbourne House is the world's leading publisher of
books and software for the Sinclair ZX 81.

The following titles are also available if you wish to
expand your horizons

BASIC Course Programs on Cassette -

All major programs in the BASIC Course are
available pre-recorded in this sel of casseties. This
IS a valuable adjunct to the Course, saving you time
and effort.

WNot Only 30 Programs for the Sinclair ZX 81; 1K -

Not only over 30 programs. from arcade games 1o
the final challenging Draughts playing program,
which all fit into the unexpanded 1K Sinclair ZX 81
but also notes on how these programs were writlen
and special ips! Greal value!

Machine Language Programming Made Simple
for the Sinclair -

A complete beginner s guide lo the compuler's own
language - Z80 machine language. Machine
language programs enabie you 1o Save on memory
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 operating system and how you can use il.
Includes special section on how o use machine
code routines in your BASIC p+ rograms.
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: Order Form:

Ordears to Melbourne House Publishers
131 Trafalgar Road. Greenwich London SE10

sEaEEEEEEE

« (Correspondence 10
* Glebe Coftage. Station Road, Cheddington, Leighton
« Buzzard. BEDS LU7 TNA)
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® ADDRESS ... oo ooooosscecsssirans

i e e S eerremeees I T S i
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E The Complele

s Sinclair 2X 81 BASIC Course @& £17.50

s Basic Course

: Programs on Gassette @€ 2.50

* Mot Only 30 Programs/Sinclair

T ZXB1K @ 6.95

* Machine Language

* Programming Made Simple @t 895

Understanding Your ZX 81 ROM @& € 8.95

Postage and Packing | £ 0.80

Remittance enclosed £

i
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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
Willred Ashworth has decided that it
is about rime his TI1-59 removed the
grind from at least one of the 1wo.
A programmable calculator s ideal
for solving tricky repetitive math-
ematical equations, he writes, but it i
not alwavs easy 10 find really useiul
everyday jobs for it to do. This
income-lax  program, however, is
especiallv interesting because it not
only enables a continuing check 1o
be made on the amount of tax cur-
rently owed, but is alsv an excellent
exercise in the use of decision
functions and in accommodating a
complex calculation within the range
of a hand-held machine.
After appropriate deductions have
been made, the amount of tax 1o be
paid is, of course, dependent on the
level 1o which the total income rises
in a series of non-egual bunds of
income, and on the nature of the
source of mcome. Any tax oflice can
supply a leafler which outlines the
personal allowances, bands of
income chargeable at basic and
higher raves, and investment income
surcharge, so there is no need to list
them here.
Ar first glance it would scem logical
to begin at zero income and 1o cal-
culate 1ax as the income rises above
each band limit. In practice, a
quicker and shorter program can be
created by starting at the top ond
testing whether the upper figure of
each band in turn can be subtracted
from the taxable income and leave a
positive result,
When it does, the tax on what
remains s calculated at the appro-
priate level and the amount of tax
which has accrued from all lower
bands is added to the result. The cal-
culation then proceeds by a GTO
step 1o a subrouwtine which deter-
mines whether the invesiment
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
oo numerous o fir into the TI-58C
without re-partitioning to 399.09,
but they can be casily accommodated
on the TI-59. Fortunately, the re-
partitioning leaves the T1-58 with 10
memories — exactly the number
required. The stores are allocared as:
00 Gross income
01 Taxable income
02 Investment income
03 Temporary store used throughout
the calculations

04 Highest tax rate applied

05 Tax owed

06 Investment income surcharge

07 Tax from last transaction

08 Tax credits on Building Society
loans, dividends, etc.

09 Total current tax

User-defined labels are allocated to
the wvarious kinds of income as
follows;

A Salary, pension orf other eamed
income
Dividends or
interast
Mational Savings Bank interest
Bank interest
To chear all stores and reser the
calculatar for new data,

For example:

WIf a sum is keyed into the display and
key A is pressed, il s added 10 stores
00 and 01,

BT 3 sum is keved into the display and
key B s pressed, then the sum
grossed-up by the factor 10:7. The
gross sum s added to stores 00, 01
and 02 and the incremem by which
the interest s incroased & added to
store 08 as a tax credit

B If & sum is keyed into the display and
key C s pressed, it is added only into
store OO; but i it is greater than £70
the tax-freg sum — the amount in
excess 8 added to the Stores 01
and 02
Before any tax calculation 1s

carried out, personal and other
allowances must be summed and the

result is made negative and added 1o
store 01, Thus until allowances have
been wiped from store 01, no taxahle
income = a positive amount = is
shown there.

The program is given as a series of
steps sopme of which require the use
of several kevstrokes. For example,
“GTO A" would need the key-

Bullding Socieny

mgo m

FINGERTIPS

but this convention makes the pur-
pose of each step much clearer than
g plain listing of the keystrokes.
Various keys are used as labels in the
testing routines, €.g.,

x2, 1/x, 2nd ¥ *
and the choice of these is arbitrary.

You will recognise that the large
numbers appearing at intervals
represent the levels of tax bands or
tax accrued up to tha stage. You
will also see that the tax owing in
store 05 consists of toral rax less the
tax credits allowed which appear in
store 08,

The program can be used not only
at a year's end to carry out a
complete tax calculation bur also
throughout the period 10 find rax
due gt any tume. The TI-58C retains
the program and data; with the
T1:59 these can be transferred 1o
magnetic cards,

Should, for example, a dividend be
received it can be keyed in, B
pressed, followed by RST, RS and
ot 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..

1t is thus possible for anyone using
the program to set aside cash in a
separate, and interesi-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 linle idea what a can of
worms | was opening with the
ctossed-ladder problem in  the
November 1981 issue, writes David
Pringle. Not only was cvery single
one of the prodigious number of
entries correct, but obviously a good
deal of thought wemt inte cach
solution. Hence the surplus ol

years, | must have spent more time
looking for the ‘final solution” than |
care to remember’” or: “1 have hived
with i since the early fifTies and have
foisted it on the managers of three
large companies, with the loss of
many thousands of paid and unpad
man-hours™,

I you remember, our crossed:
ladder problem is simply stated:
Consider two ladders of length 20
and 30fi. facing in opposite direct-
ions between two parallel walls. The
base of each ladder lies at the base of
either wall while the top of each
rests on the opposite wall 1o 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 las
reply discussing the second root of
the ladder cquation. This corres-
ponds to the larger ladder lving
under the ground, so we can discard
that root as slightly unphysical. He,
like almost everyone 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
blatant advantage with his HP-34Cs
Solve key which will find the root of
most conveniently stated {X)=0
problems. Still, his solution was the
first received and the shortest. He
arttacks the problem in the following
way.

For a given estimate of d he calcul-
aes

fidi=a+b-4d
where 2 and b equal tan sin—"{d/3)
and tan sin=Nd/2) respectively. The
correct d has been found if fdy=0

strokes “GTO", “2nd” and “A™, | sardoniccomments: “In fact, overthe fcontinued on page 65)
fncome-tax program, = sUM 1
RCL 1 RCL 1 RCL 1 —-RCL 5 Eum 2
-27. 758 -16,758 -11.238 - _— -RCL 3
. s ST0 3 2K 5 =
STO 3 STD 3 U suM 8
INYZMDE=2T  INY2HDX=>T INY2NDK=3T  RAS RS
! 1% EE ZHDLEL I~ ZMOLELC
RCL 3 RCL 3 RCL 3 RCL 2 STO 3
X6 ®.5 Ao d -5. 508 SUM &
STO 4 STO 4 STO 4 = CF
+11,525 +5, 750 +3,375 P G
= = f = WesT
5TO 2 5TO 3 sT0 9 STO & RCL 3
ZNDLELX* ZMDLEL1 /K 2NILELEE RCL 3 ZMD&+
CP CP cP -RCL & RS
RCL 1 RCL 1 RCL 1 = ZNDLELZNDE+
—22, 250 -13, 250 Ko 3 -RCL S RCL 3
- = 5TO 4 = -7
Sk 8in = ;Tﬂ 2 g&ﬁ g ;JH 1
INY2ZNDH=LT JYINTIN ="

i SR, GTO A RAS 3UM 2
RCL 3 RCL 3 ZNDLELZNDA®  ZNDLELA RS

Y. 55 W45 CF SuM @ ZMOLELD
STO 4 STO 4 5,568 SuM SUM @
+3, 500 +d, 175 NesT RAS SUM 1

a i RCL 2 2NDLELE SUM 2
5TO 9 STO 9 2HDKE=2T STO 2 RS

GTO A* GTO R* IN* ®1a/7 ZHDLELE
ZHDLEL/X ZHDLELY™ RCL 2 e Z2NIICH
CP CE -RCL & SuUM @ RAS
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CUEUWASHNNG 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,

YOUR SOUNDEST CONNECTION IN THE WORLD OF COMPUTERS

VIC 20 — UK101 Yoty

* 24 Colours, 8 for Characters, 8 for Border,
16 for screen mixed as you wish.

‘B2 | Ready Built inc 8K memory £175

| | UK101 Kit inc 8K memory £125 e

*3 tone Generator for sound. I :
:Uses Pet Basic "Plugsinto T.V. b Egﬁféglﬁ;igg%ieﬂ 14 Egg
.m'é";grrﬁg;‘fsrﬂ?:m to 32K < Parallel Printer Interface  £24.50
T.V, Modulator and /Z—I/& L\\W — Ay ggﬁ?ﬁ —— gi'%
Power Supply | & lrc-maf_omcs oun it £69-95
ONLY £165.00 Lolourkit _L£09.9
VIC Cassette Deck NEW NEW NEW
32K Dynamic Memory Board
ONLY £53.00 only £89.95
Available soon 1
VIC Dot Matrix Printer s lcgwand Eprom Pro—gramnég;ig‘;
80 Column, 30 CPS, :
Tractor Feed
ONLY £199.95
3 APPLE Ii PLUS PET
AUTOSTART “"EUROPLUS" 4016 16K RAM 445.00
48K Apple Computer 649.00 4032 32K RAM 569.00
Disc Drive with Controller 8032 32K RAM 755.00
349.00 | [— . 809%9KRAM 960.00
Disc Drive without Controller / {' mg::tg:::: %%
Catout Caro 22% / ] | 4022Printer80Col 357.00
* | 8024 Printer 132 Col 975.00

Silentype Printer 199.00

g, A |

TV Modulator 14. OO

A range of Apple *'H
Accessories and
Software are
available

Graphics Tablet 425. 00 &

s =3 B026 Printer/ Typewriter
-_éé..j-. 835 00

BllZ?Dmsy Wheel 735.00
FRRSRSGG  HHEE | A range of Pet
Accessories and
Software are available

PRINTERS

INTERFACES AND CABLES

ﬁ“ﬂ FOR APPLE Ii, PET, TRS80,

) : RS232, UK101. SHARP

- SUPERBCARD — ALL
AVAILABLE,

VIDEO GENIE £299 rome

! ; Utilises Z80. 12K level Il Basic, In-
tagral Cassette Deck, UHF O/P, 16K
| RAM, all TRS8) features. Simply

plugs into monitor or UHF TY. With
V.U. Matar,

£399 PARALLEL PRINTER INTERFACE INC CABLE £38.00
FFSQN; MX80 FI'H CHROMASONICS PROGRAMMARBLE SOUND KIT £24.50
EPSONMX80  £359 Dual singie sheet frction and SOUND KIT (FITTING EXTRA) £8.20
Dot-matrix  printer Cwuth Pet ‘n-'ﬂ'l’-“-'\lh;"-‘-i‘f- 9 wire head, true LOWER CASE KIT (FITTING EXTRA) £29.80
graphics interface. Centronics OBsCender COLOUR KIT (FITTING EXTRAI £36.00
paraliel and senal. Pet and EPSON-MXBO0 FT/2 £440 EXPANSION BOX INC 168K RAM £199
Appile c.uﬁrnpa[uhlf.- True editec-  An FT/1 with high resolution 16K /32K RAM BOARD £94/ £129
uonal, 80 cps graphics NEW GENIE IINOWAVAILABLE ............... sorees £310
EP80 MX82 SEIKOSHA GPB0A £199
As MXB0 plus high Resolution Dotmatrix5x 7, 80 columns, 30
Graphics ops_graphice, double widih TANTEL
JUST PHONE FOR FURTHER DETAILS PRESTEL BY TANTEL
COMMUNICATIONE AT YOUR FINGERTIPS
" MON'TOHS FOR BUSINESS & HOME. UPTG DATE INFO
180,000 pages of information on ravel, News,
9" Green Screen £99.00 HITACHI PROFESSIOMNAL investment, Holidays, Hotels Etc., Elc
12" Green Screen £125.00 9 £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.

Please add VAT 15% to all prices. Fostage on computers, printers and cassette decks charged at cost. all

J other items PEP 30. Place your order using your Access or Be
| welcome. Official orders welcome
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FINGERTIPS

fcontinued from page 63 08 X 19 TAN
) _ 07 RTN 20 Rb
for then the ladders intersect at the 08 LBL 1
required height, which is 1. Nowe | 09 3 To run, simply press the R/S key.
that he solves the 10 scale problem 0 GsSB 2 The current f{d) estimate is calcul-
and multiplies the final answer —see | 11 2 ared by subroutine | and passed on
figure | ::g Gse2 10 the Solve function to iterate to the
M 1 or any estimate of D/10 14 4 :u';[]“.:d]ut.d Vg Solv -
02 ENTER 15 RTN e underlying Solve micro-
03 SOLVE 1 16 LBL 2 program uses five personal memory
04 1 17 = registers for holding three sample
05 0 18 SIN-T arguments of the function, sav, a, b,
Figure 1. Figure 2,
"1
3
>
t I |
1 | !
: .
| I -
e ¢c b R X
- 3 —» --— b —»
- d

and ¢, and the 1wo previously calcul-
ated trial values f{a) 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 [@ the points

(x=a,y=H%la)} and {(x=b,y=flb}l
must cut the x-axis at the poim
x=cy=00
given by:
c=bh Ib-alifibh/fibl —1all

Provided the graph of [ is smooth
and a relatively simple root is being
searched, then ¢ 15 a much beter
'.Ipi'rl'uxnhmimi than either a or b —
see figure 2. Hence a 15 discarded
and the next point, d, is derived from
b and c.

This 15, not surprisingly, called
secant meration and although not
the fastest root finder, it is one of the
most  generally applicable and
manageable for the microprogram of
a calculator. The version inside the
HP-34C is slightly more complex in
that it judges whether a root is to be
forthcoming at all and will sctually
register those values for which the
gradient of the function disappears.

If vou found the ladder problem a
trifle easy, here is something slightly
more testing for those dark winter
nights. Consider the same set-up bu
with the base of each ladder
away from each wall. How [ar apart
are the walls if the ladders are 1541,
and 16ft. long and their pont of
intersection is 6f1. above the ground?
What if the 15ft. ladder is 2ft. from
s wallz

lCRO'a 4 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 L] (magazine only) or £43.60 [] (magazine and cassette edition).
(enclose 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.

BINETIE. oo ot o e e S 0 i

IRTRITBBE o s R B R A AT A B AR RS i i s e T

BLOCK CAPITALS PLEASE

-------------------------------------------------------------

YC 2/82
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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,
etc. £27.95

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

7 - 23 Sussex Road, Gorleston,
Great Yarmouth, Norfolk.
ro n I c s Telephone: Yarmouth (0493) 602453
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SOFTWARE FILE

Software File gives you the opportunity to have your programs,
ideas or discoveries published. We will accept contributions for any
personal computer and will group programs for like machines
together in the file. Please double-check your listings before sending
them. Mark your letter clearly for Your Computer. We will pay £6 for

each contribution published.
Noughts and crosses

Tony Poulter, = J
Meopham, Kent. @R @?

S0 FarR AS I know, this is the first
unbeatable 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 § for zero,
and line 44 uses SGN 8 for 1 and INT PI for
3.

The program displays a very small screen
in lines 24 1o 26. On each move the choice is

available either to press one of the

characters on the screen to enter a human’s

move there, or to press zero causing the
computer to move. [hus the program can
be used five ways:

W 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.

BPress zero on every move — the computer
plays itself.

B 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
break.

Break is common to all programs. Any other
key will have no effect.

Any key in the range 1 to B will have no
effect if that place has already been taken on
the screen by X or O. Pressing zero will cause
the computer to think, then return with no
effect if all the places have been taken on the
screen. There is no effect either if many places
have been taken and a draw is inevitable and
also if a completed line is present on the
screen. You escape from these, and any other
situation you do not like, by pressing full stop,
which prints a new starting position.

If anyone wishes to amend the program they
should note that the constant P, which is the
address of the Newline character starting the
display file less 28, has to be altered if the
length of the program is altered.

LET F=17115
CLS

PRINT "123"
PRINT "S5&7"
PRINT “SAB"
LET §=CODE “X"

SLOMW
LET C=CODE INKEY$
IF C=CODE "." THEN RUM

SRSBEENRREUN

FRST

LET D=HOT S

34 LET E=I

35 FOR @=CODE"1" TO CODE“B"

37 LET F=HOT S5

32 LET G=F

39 LET H=F

48 FOR N=F TO CODE "+" STEF INT FI
41 LET I=HOT S

42 LET J=1

43 LET k=1

44 FOR M=50H S TO INT PI

IF C<>CODE "@" THEM GOTO CODE "2"

36 IF F'EEK{P*-I?!)C}II? THEW GOTO CODE"Y"

45 LET L=PEEK (P+CODE "123S679AB15926A3FE1S6EI63" (H+M))
46 IF L=5 THEN LET J=J+@

47 IF L=113-5 THEM LET K=K+Q

43 IF L=G THEM LET I=Q

49 HEXT M

50 IF J=INT PI#Q OR K=INT PI#Q THEN GOTO C
51 IF HNOT I OR J AND K THEM GOTO CODE “S*
S= IF J+K>@ THEW LET H=Q+J

53 LET G=G+J

54 LET F=F+K

55 LET H=H+SGHM S
96 HEXT N

st IF F>@ OR G>@ THEN LET H=H+PI

=8 IF F>@ THEH LET E=E+S

S5 IF E=5+5 AND H=PIl+INT PI AMD D=H THEM LET C=CODE "2"
6@ IF H>D THEN LET C=Q

&1 IF H>D THEN LET D=H

62 HEXT @

63 IF PEEK <(P+CO><3C THEN GOTO CODE “B"

64 POKE P+C.S
65 LET 5=113-5
&6 GOTO CODE "e"

The dictator

Martin Bishop, =K
Warrington, Cheshire. |L_ Zf :ﬂ

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 VARIAELE
1990-1100 DISPLAYS amn ﬁ'l'ﬂTl.lS
1118=-1238 [NPUT “ACRES TO BE SOLD"
1248-1368 INFUT “ACRES TO BE HI.IBH'I
1378-1560 INPUT "ACRES TO BE SOWH
1578-1688 INPUT “BARGS TO FEED PMI.FIT:IE!H"
2000-2179 CALCULATES STATUS

1830 PRINT WP~ PEOFLE CAME TO THE CITY"
CITIZENS STARVED™

18568 PRINT "CORM WIELDED *:H:* BAGS PER ACRE"
1870 PRINT "LAHD COSTS "iL."
1888 PRINT "RATS ATE =:R." BRGS OF CORN™

1840 PRINT SP:"
GOSUR 9300

1958

F500
118& PRINT AT 17.0:' T

BAOS PER ACRE"

. s o o P

2200-2280 REBELLION ROUTINE
2400-2%80 REFORT AFTER 10 YERRS

SUBROUT IHES

S000-3050 IHDICATES TOO LITTLE LAMD 10 D0 AS ASKED
S188-9130 ERASES R LINE INDICATED BY

S200-9270 CHECKS SYMTAX OF IMPUTS M CORVERTS TO A MUMBER
#300-3310 STATUS

UPDATE
2480-941@ IMDICATES TOO LITTLE CORM TO DO AS ASKED
9589-5510 PRINTS A LINE
Zxal IIIII'.'TREDR LISTING lek

20
1888 PRINT AT 9.10;:"DICTATOR"
1819 GOSUB 9508

1629 FRINT “POP. OF CITY IN YERR =iv.* [I§ ".F

1118 PRINT AT 12.8: "HOW MANY ACRES TO BE SOLD™
1128 IHPUT A%

1130 GOSUR 5200

1148 [F 2s1 THEN GOTD 1178
115& IF AS<=A THEN GOTO 1290
1168 GOSUF 000

1178 LET fQwm)2

1188 GOSUR 2182

1150 GOTO 1110

1208 LET A=A-AS

1218 LET CaC+ASeL

1220 PRINT AT 12.28:RS

1238 GOSUB 5509

1248 FRINT AT 13.8;° == T i aivs
1258 [HPUT A

<68 COSUR 5200

IF £=1 THEN GOTO 1309

F RSAL{=C THEN GOTOD 1338
GOSUR 24090

QO=13

S1od

TO 1240

1330 LET A=A+AS

1348 LET C=C-fASeL

—

q

o
:

g

fcontinued an next page/
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SOFTWARE FILE

feontinued from previous page)
1398 PRINT AT 13,2846 b R .
1260 GOSLS 2300 3930 LET 00=19
1370 PRINT AT 14.8;"HOW MAMY ACRES TO EE SOMN?* 2040 GOSUE 5108
138 [HPUT A 050 FETURN
oA i SRR R 2100 FOR 1+ TO 30 STEP 2 o s e g
1418 IF AS=A THEN GOTO 1468 B R AR IRENT T O, O 00, I+l
1429 (OSUB 9000 2130 FETURN
1430 LET Qi=id 3200 IF A= “* THEM GOTO 9206
1440 GOSUF 9190 aroz LET Ass0
1458 GOTO 1370 5204 GOTO 2240
1480 |F AS{=C THEM GOTO 1420 3206 FOR 1=1 TO LEN AS
1470 GOSUE 409 2216 IF CODE AF(I)<28 OR CODE AF(I2337 THEW COTO 3250
1480 GOTO 1439 G220 MEXT 1
1490 IF AS<=Fe1@ THEN GOTO 1330 3230 LET AS=vAL AS
1900 PRINT AT 19.@; *YOU OMLY HAVE =.P." WORKERS® 330 LET 200
1510 GOSUB 9010 32%0 RETURN
1520 GOTO 1439 3060 LET =1
I'Sﬂ LET E’l‘.’-ﬁﬁ g ."i-'l." ‘ETUF’H
1540 PRINT AT 14.38:08 3300 SEINT AT 0.5:"YOU HAYE *iC." BAGS OF CORN  * TAB 5.
e (S ey “AND " R " A RES OF LAND
1560 LET %310 FETUBN
L5 FRIWT AT 13.9:° *° =" ERGS TO FEED FOF.7" SO0 PEINT AT [5.0:YOU OMLY HAVE =.C.* BAGS OF CoPn®
1368 1HPUT AS B410 GOTD S04
1390 GOSUB 5200 G PRI et oo s i
1600 [F Z=1 THEM GOTC 1630 3510 AL TR
1610 IF ASC=C THEN GOTO 1660 LA ES
:?33 LET Gf=15 A = NUMEER OF ACFES OF LAND (MED
1648 GOSUB 9180 AP s MUMEER LF ~lEES PLANTED WITH CORM
1650 GOTO 1578 o8 & SRS, :‘ Var- ST
1668 LET C=C-A5 Af = STRING I1é1
1670 PRINT AT 15.28:R8 C = NUMEEF OF A0S OF COEN OWNED
1580 GOSUR 5300 H = BAGS OF (0FM - ESTED PEE ACRE
2000 LET SF=0 I = FORAEST LO0® VABIRELE
2005 IF Pe10=RS THEW (OTO 2050 L = PRICE OF LAl Ik FACS OF CORN PER ACRE
2018 LE; EP;F_;MT(RS."IM g B e B e R
Sa36 ::51 TeP=TSPesP 00 » LINE T0 BE EFAZED
248 IF SEOPACRNDS?10)/10 THEN COTO 2200 . T a T i i
m £y T L _;_:"'_2.__;_
2060 IF veil THEM GOTO 2400 D L MR CF-STRVEE REORLE
288 LE1 oo ¢ e
209 LET Feg Z = INPUT CHECK «1IWwfLiD ENTEY d=VALID ENTRV)
2108 IF CH=|0000 THEN LET R=C-108080 1 PR O
2110 LET ReRe INT(COABS (FND-.5)) 2 LET Peio0
2120 LET CaC-F 3 LET Ce3000
2148 LET Papoiip 00 S LET Ve
2158 LET L=INTCRID#S)+ 10 & LET L=84INT (RNDeT
2168 (LS 37 '-Sf:-;u;ﬂmla
e S PRINT "SELLY"
2210 PRINT *VOUR POPULACE WAS REBELLED DUE + g ‘5,,{“ "
10 wOUR TOTAL LACK OF REGRED .L T;ﬁ W0 s
2215 GOSUB 00 | oo FaHHENT £ T e
2220 PRINT “IN VOUR SHORT PERIOD OF ?g' E‘ﬁ'ﬁ %g;_’-'m,,
MANAGEMENT YOU SUCCESSFULLY o At L
2225 GOSUB ggm #T6P; " PE 4% F E-?L'I: _Tn-rE‘i eOT 1]
2230 PRINT "THE LEADER OF THE REBELS wid by D
GIVEN YOU THE CHOICE TO FEFOFM 20 GOSUE 200 =
AND HAVE ANOTHER 10 VEARS OR £% FEINT -irue
. FACE EXECUTION" IR W
2249 PRINT "PRESS ""R"* FOR FEFORM A ANY S8 R e " P R S,
OTHER KEY FOR EXECUTION® = & R
2250 [F [MKEvse*= THEN GOTO 2250 RO
2260 IF IMEEVEs"R* THEN SUM - iy e
2270 (LS tHEN GOTC 85
g CLS Ny C=fapleRri[RS s (BPNDS 2. B0
f:ua FRINT AT 0.9:%10 VEAR FEPORT" Lfsae te g b e
2420 GOSUE 5500 , THEN GOTC 408
2430 PRINT “IM 10 VEARS OF DICTATORSHIP -* :
2440 PRINT *  =,T59; " FEOPLE STRRVED TO DEATH" i o Nk
2450 IF ACI00Q THEH PREINT " YOU SOLD OFF ".(ldo@=A)." RCRES OF LAMD" =:% _f',_'l"_c ey L=".1
2460 IF FOn1000 THEN PRINT * YOU ACOUIRED = F-1000;° ACRES OF LAND" Aatifu® C= it
ﬂg LET SC=AESCINT(1008«( 150-TSP)/1 08 CA/ 150018 (P50 i
= { i LY (RS BL R4t b R ] i o 3
24%0 PRINT Ot A SCALE FRON | T0 160 VOUR SR TRINT. SICHNES" LANT O L
PERFORMANCE PATES A SCORE OF *.8C JCEEEN DISELAY
2500 GOSUR 500 e
2510 [F SC420 THEN PRINT "VOU ARE AN INCFEDIRLE FAILURE" el
2520 IF SCOs20 AND SCC48 THEM PRINT “MHAT A LOAD OF FUBEISH" Lag
2530 IF SCowad AND SCCE@ THEM PRINT "MI. MUSSOLINI™ Ao 1 050
2540 IF SCHwe0 THEW PRINT “SO VOU THINE YOU #RE GOD, DO vOU* ;v 2000
2558 IF TSP1%0 THEN PRINT *MITLEF WS A WET COMPRRED 10 vou™ $ELL?
290 GOsUR SEp0 ~I?EM' HAUMBEF (1-10)
2570 PRINT “TVPE “"R** FOR ANOTHER RUN OF 19 F=POPULAT 108
VEARS OR ANV OTHER KEV TO FINISH* L=FRICE OF LAMD <IN BAGS PER ACRE)
2880 GOTO 2290 feACEES OF LAMD OWED
B3] PRINT AT J2.0.v0U LY WYE ~.h:~ ARLFES OF LARD" C=h0, OF BAGS OF COPN OWMED

Mechanical music

Andrew Turner, TN
Rugby, Warwickshire.
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 plaved over
the Atom loudspeaker.

As it stands, the program will accept the
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characters A to G, up-arrow, full stop, hash
and space. All other characters are ignored.
The letters A 1o 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 octaves
available, On entering the routine, notes are
assumed to be in the lower octave until an up-
arrow character is discovered,

Once in the upper octave, all notes are
played as the higher notes until a full stop is
encountered, which rakes 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 to 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 to 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
236,

A guick 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 2800
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:
$# 28A8="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.

18 REM&#MUS I Cwok
FEM#4EY AHDREN TURMNER##
36 DIN V(5>
P.%21
SO FOR W=1 TO 2
P=#2200
78 [ vwe
28 LIVEG.STYNES
NYS LDA KZ8ARE. Y
188 LDXEG:STHAGe
118 CHPENSE: BHE V1
128 LDX#S3;EBNE VW1
LDEHE ; STHRED
YW1 CMPESZEBHE VY2
LDx#a3: BEQ W2
1668 LOFG0:STHa53
‘W2 CMPRLZ. EED VW3
188 CHP@32.ENE V4
LOMEDT . ST ea4d . LDAEg |
Wqg CHFEed] . BM] vWS
CHPEN4E, BFL VVS
CLC, SECE®40. &SL A
CLE -RADCw=2. TR
LDA #28R=. Y (MPae2z
EHE Yve
THX: Iny
YYE STyes|
LIF #2878,
298 ThAX. LDRaEddZ
ST NED

VT LDERED

LDY w2880, X

3 BEME WVS
LDv#e4; EOREY
STARBOOZ, K
[EY: BNE VY7

I

a7e LIvesl

3@ (YWS THY:BHE Wv2

320 -YY3 RTS

488 11 ;HEXT W:FRINT $6
REM#HOTE FREQUEMCY TRELESW

405
416
420
430
44
45
ded
&7a
420
438
SO0
516
S1%
520
Sz
544
S50
Sl
Sra
=]
S50
[le
ele
&20
3l
a4
&5

V=#ZB870
| \\=8RCB7EFCE

1 4=HIOIARDAC
VI E=H73505685
V11 2=#SFESERT 1
V1 16=H5055555A
V1 26=H404 44540
V1 24=034333040

FRINT"HOTES:
FRINT ##2GRg’‘

LINK #2oeo

PRINT"FINALLY .

670
BEG
50

LINK #2800

REM#DEMONSTRATIOH®

CLEARO:FRINT$20
FHZBAS="FR#BCCHIDBEFF HOGHT AREBCCHDDREFFBGGHE"
[=2SSkM2F . GOSUB 700

FRINT"A DEMONSTRATION. "~

FRINT"I'LL PLAY MY WHOLE RAMGE OF"~

WHICH 15:""~

FEINT*FIRST SLOMLY..."""
FOR M=1 TO S8:HAIT:NEXT

FRINT"AHD HOW GO FAST..." "~

D=255¥H2;: GOSUR 7ea

FOR HW=1 TO 48;WAIT.HNEXT

FOR W=1 TO 2Z0:LINK®#2E00.HEXT

OH A PATRIOTIC NOTE..."
fh2oRe="t*BBE B CC B C BA
FCHZEAS+LEN(H2ERB) »=" CCC B.GTCAD C BEE AAA. GGGGG *
E50 D=25&##2A.GOSUE 7o

FOR H=1 TO £8,WAIT,HEXT

END
700 REM#SUE TO CHANGE TEMPO®
716 FOR M=0 TO 27:MMZEEC=D/(MTH2E70), HEXT RETURN

GFHFAFHF# Ui s

Dare deuvil
Mark Andrews,

o 2=
lasgow.

DARE DEVIL is a game | invented to use with

the 16K ZX-81 microcomputer. You are in
control of a parachutist who is slowly drifting
down between two parallel skyscrapers. You
can manoeuvre it left or right with the two
cursor keys.

To land the parachutist like this would be
easy, but obstacles block its path. The hazards
to be overcome include flagpoles and a sirong
breeze which blows more strongly after the first
successful landing.

98 LET W=INT(RHD#z)
91 LET Y=INT(RMD¥I7
92 FOR T=19 T0 & STEF =1
93 LET S=INHT(RND¥2)
24 IF S=8 THEWH LET A=f+U
95 IF 5=1 THEN LET A=A-U

1 LET U=8,.5 S6 IF X¥>2 THEM LET 2Z=1

2 REM “DD" 97 IF X<=F THEN PRINT AT 2l.8:" "

S CLS 528 IF ¥{=7F THEHN PRINT AT 21,26;" "

18 PRINT AT 5,2,"2x%81 DARE DEVIL." 93 [F #>7 AND T=6 THEM GOTD S6&

11 PRINT AT 16.8;"TRY TO MANOEUWER YOUR® 168 IF X>5 THEM PRINT AT zi.28." "

i2 FRINT AT 11.8:"PARACHUTIST DOWM BETWEEM THE" 161 IF ¥>5 THEM PRIWT AT 21.3." -

13 PRINT AT 12.8;"SKY-SCRAFPERS. BUT BEWARE OF" 182 [F ¥>2 THEM PRINT AT 21.6." =

14 FRINT AT 13.8;"HIHND, AND THE FLAG-FOLES. ALSO" 183 IF X>2 THEM PRINT AT 21.23." &

15 PRINT AT 14.8;"AS YOU GET LOWER. THE FASSAGE" 104 IF 27 THEH PRINT AT 21.8," 32 SPACES “

16 FRINT AT 15.0."BETWEEN THE BUILDINGS GETS™ 185 PRINT AT &.A=-1:" O *

17 PRINT AT 16.0;"NARROWER. YOU HAVE OME LIFE." 186 PEINT AT V.A-1:" -

18 FRINT AT 21.@;"PRESS W/L TO START." 167 PRINT AT 8.A-1;" n

28 INPUT A$ 188 PRINT AT S.A-1:" &

21 CLS 185 PRINT AT 4.R-1:" -
22 FRINT AT 21.8;"HHAT IS5 YOUR HAME?" 118 PRINT AT 3,A-1;" %

38 INPUT B# 115 LET @=INT(RHD#S)

33 CLS 116 IF @=2 AND X<6 THEH GOSUE 308

48 FOR E=0 TO 21 117 IF W=8 AND X{=7 THEH GOSUE 489
41 PRIWT AT E,7:"GO0D LUCK “;E$ 118 IF W=1 AND ¥<{=7 THEN GOSUE 9@
42 HEXT E 128 PRINT AT 2.A-1." 2
43 PRAUSE Zo@ 125 IF X<=7 AND W=@ AND A<=15 AND T=3 THENW GOTO 1864
-8 CLs 126 IF ¥<=7 AND W=1 AND A>=14 AND T=3 THEM GOTO 1000
88 LET A=l18 127 IF ¥<=2 AND AC=6 (R X{=2 AND A+2>=26 THEHN GOTO 1800
81 LET X=0 128 IF 32 AND AC=8 OR K>2 AND A+2>=23 THEN GOTO 1000

123 IF
120 IF
148 IF
198 SCROLL
208 HEXT T
2083 LET X=k+1

RS AND A<=11 OR X>5 AND A+23=28 THEH GOTO 1608
INKEY$ ="8" THEN LET A=A+l
INKEY$ ="5"

THEM LET A=A-1

feontinued on page 71)
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"TTHISISNOT A &2\
PRACTICE DRILL! EARTH [
IS BEING INVADED (&

ON YOUR rsg0 & VGENIE

Galaxy Invasion

The newest and most exciting invaders c
- type game yet! Cruel and crafty aliens

: L =]
L ots L1 attack Earth. You are the sole defender,

- ; e £ . .
i :::?::11' As you fire your laser at the aliens At‘tack Force \\;.L l
IR | '©Y SWOOp down &t Dodge the alien Ramships and fire

gL they swoop down and bomb vou.
1
Exciting use of graphics! Must be seen. missiles to destroy them before they get

TRS 80 Levell & 11 16K Tape you. The alien Flagship uses his deadly
Video Genie 16K Tape laser bolt to transform a Ramship into
another Flagship or into your ship’s

double. Look out! Destroy your double
Superym and vou could destroy yourself.
fq‘{m«ﬁiﬁ—w TRS 80 Level | & |1 16K Tape

i [ } Video Genie EG3003 16K Tape
b NC Robot Attack
e l .—- ar I .ﬂ. A4 L= !'
Now the amazing ASTERQIDS urcade
game for your TRS 80! Your ship is iA.‘.KS
floating in the middle of an asteroid belt! —_____/’_'
Your only escape is to destroy them and TRS 80 Levels | & Il 16 K Tape

the crafty alien spacecraft! Blast them

with your laser, thrust, rotate or hit Video Genie 16 K Tape

hyperspace to survive! The Mewest and Most Astounding Arcade
Game that TALXS has just Reached Planet
TRSB0 Levels | & |l 16K Tape Earih Voo cant helnsonrsall. Y oiikavets

- Video Genie 16K Tape , ¥ stop them at all cost Don't let up, Written i
a=e especially for high quality graphics you'lll  LiSgie:
, i simply be dazed and excited by theaction. _@its

Cosmic Fighter 1
Your fighter appears below a convoy of
Aliens! If you destroy them another set qﬁbblt MAN

appears who seem to be slightly cleverer v Wateh out behind you!
1 than before! Soon your space station ‘\’) As you hurry through
nears but before you can dock the station the maze collecting
comes under attack! Survival is up to you! . your energy

: ik b 1§ E
The axcitement is just beginning! MOGUISS You Score polnts. But den’ tietthe

TRSE80Levels| & 1l 16K Tape Gobblemean catch you. If you are crafty,
sneak up behind them and neutralise them
"I.r'ldeu Sicbad o to gain extra points. Just keep a watch
When they attack you they come in fast
Just don't lose your nerve.

H" n“"E"[“rE — Ko n S TRS 80 Levels | & Il 16 K Tape
\/ NN Video Genie 16 K Tape

3-D means that as you wander througlVthe mazés and bmldmgsAll Tapes £1

full screen graphic display constantly shows your position in a AW et
pers ective format as though you were actually there! This “rat’s N ; THEESSENTIAL SOFTWARE COMPANY
eye’’ view adds an entirely new dimension to adventure. = | (Viscounti Ltd.) 01-837 3154

English language commands can be entered at any time to manipu- G | 47 Brunswick Centre, London WCIN 1AF
late your environment. The command sets are extensive and sophisti-
cated. Dozens of objects are scattered throughout the mazes and
buildings. You can pick them up, burn them, throw them, etc. You

Thawves s rocompulon
Ploose serdd me yourl software catalogue. |
wnckosa a stamped sel! adilressed envalODa
Prase send me
lencions a cheque | postal order for

I
]
I
]
I
]
1
Iplus 50p post & packing) |
I
I
1
I
I
I

I
I
I
. s i

may need the sword to fight off an ugly little man. Or a steel rod to |

hold apart crushin jwalli. Deathmaze 5000 and Labyrinth allow the g | Sigrawre ...

traditional one and two word commands. Asylum incorporates our - | Nome

- Advanced Language Interpreter (ALIl), which allows full sentence . i

¢ I

'nplf"l‘ I Posicods . .

% Deathmaze and Labyrinth consist of over 550 locations! | o ACCRSS s

Asylum tops 1200 locations! R i s
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SOFTWARE FILE

fcontinued from page 63)

228 GOTD 28

300 LET P=INT(RHD#25)
318 PRINT AT 21.P: "

328 PREINT AT 28.F:"

330 PRINT AT 15.FP:" "
348 RETURH
PRINT AT
PRINT AT
482 PRINT AT
RETURN
FEINT AT
FPRINT AT
FRINT AT
PALUISE 308
LET U=U+8.5
tLS

5358 GOTD sa

PRINT AT T.18:" .
PRINT AT T+1.16:" "

PRINT AT T+2.17;"y"

RETURH

FRINT AT 2.8."GOOD-BYE ";B$

TJE.-" I
T+#1.13:" ™
T+a,14: "Y"

17.5; "WELL DOHE"
18.5:"HOW TRY WITH"

13,5 "R STRONGER WIND."

1168 FOR E=7 TO 19

1111 PRINT AT EJ-FH‘3J-"FIGG'

1268 PRINT AT E.R:"

1258 PRINT AT E+1.A;* "

1268 PRINT AT E+2:R:"

1278 PEINT AT E-1.R:" -

1275 MNEXT E

12808 FOR E=B TO 21

1283 PRINT AT E.8;" 32 SPACES *“
130& IF E>1© THEN PRINT AT E.B."
1350 HEXT E

1368 FOR EIE TO 18

1365 PRINT AT E,15."

1378 IF E=8 THEH PRINT AT E.13." !

1388 NEXT E

1396 PRINT AT 9.8;"YOUR PRRACHUTIST IS DEAD"
1488 PRINT AT 1.8;"BUT IF YOU WOULD-LIKE TO "
1456 PRINT AT 2,8;"TRY RGAIN. TYPE "YES"."
1568 INPUT X§

1581 CLS

1558 [F X#="YES" THEN GOTO 1

1568 STOP

32 GREY CHARS. “

Chi-squared

Gordon Millington, L (Y F = —f
Guildford, Surrey. ﬁwj |
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
Eroup.

We might, for instance, have obtained the
following relationships between smokers, X,
and non-smokers, not X, developing lung
cancer, Y, or not, not Y.

Smokers Non-smokers
Cancer 230 78
No cancer 465 652

The program fist asks for these figures 1o be
input — lines 10 o 40: L=230, M=445,
N=78, and P=652. It then calculates and
prints out the comparative table of the
numbers observed and expected — lines 120 1o
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, =3

Slough, Berkshire. 4
TIMES 1S 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

i@
115
120
136

148 PRINT M,.EC1)

158
166
176
186
134
266

CLsS

FRINT"CHI SEUARED 2Zx2-1 DF" :PRINT
INPUT"® & ¥":L

INPUT"X & HNOT ¥"iM

INPUT"NOT ¥ & Y":HN

IMPUT"NOT ¥ & HOT Y".P

DIM EC3)

A=L+M: B=H+P: C=L+M

D=M+P :F=C+D

E{B)=R¥{C/F )

E 1 =A%{D/F )

EC2)=B¥{C/F)

EC3)=B¥C(D/F >

CLS

PRINT"OBSERYELD" , "EXFPECTED"

PRINT L.E{@} i

PRINT N.EC2)
FPRINT P,E(3)
IF L>E<@)THEN G=<L-E(8)>-.5)L2/E(@)ELSE G=(E(@)-L-.5) [2/E<@)
IF MPEC1)THEN H=(M-E{1)-.5)[2/EC1 JELSE H=(E{1)-M-.5) [2/E(1)
IF MOEC2)THEN J=(N-E(2)-.S)[2/E(2)ELSE J=(EC(2)-N-.3) [2/E{2)
IF POE(3)THEN K=(P-E(3)~-.5)[ 2/E(3)ELSE K=(E(3>-P-.5)[2/EC(3)

218 CHI=G+H+J+K
228 PRINT :FRINT
238 FPRINT"CHI SGQUARED
248 PRINT"1 DF AND 1 TRIL"
256 PRINT:PRINT:END

=",CHI;"WITH

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. T'o 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

number key. [ find lines 110 to 140
particularly useful as protection against
inadv:rtcntly tuur.'hing the wrong key.

Th.mkmg time is penalised by a descending
score as is an incorrect answer. Up to three
incorrect answers are allowed. The correct
answer is automatically displayed and held
until the operator commands the game to
continue by touching the Newline key.

A reward appears for a good score. The
degree of difficulty can be adjusted by
amending line 80, for example, to become:

LET X=INT (RND*100) +1

1 PRINT "WHICH TRELE?"
2 INFUT E
S RANL
16 LET S=0
28 LET J=08
30 LET V=0
35 LET K=0
48 LET Z=18@
o8 PRINT ,"SCORE ";$

6@ IF J=16 THEN STOP

78 INPUT Z#
84 CLS
9@ LET A$=""

166 LET A=INT{(RMD*13>

1286 PRINT A:" X "B

138 FOR N=12 TO 28 STEF 4
148 LET K=B#INT{RND#13Z)

feontinued on page 73)
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ELECTR GAMES

-
-

Hand hedd iNvadeds

Cart

Tive most popular TV. Game on
thie markot with a rangs of ower

40 cariridg |:3-r-:|.1l.‘.|r|"lg S.FA{E 5
INVADERS wiih over 45

@ mirs on one cartndge ¢ AT

FULLY PROGRAMMARLE
CARTRIDGE TV GAME

14 Cartridges avadlable
Mormal Price [B7 BE
e AT

NOW REDUCED TO

)
SEMI-PROGRAMMARBLE TV GAME
L | (:.liilltlliq_l', i Mang

e, £30
Normal Prnice £73 50

NOW REDUCED TO: = var

CHESS COMPUTERS

We carry @ range of owver 15
different Chess compulers

Fiw i
ATAR RADOF N A
ddges ald

TEl ’F_lu 1. i

DATABASFE

TELETEXT 35, £199

Wil

THE RADOFIN TELETEXT ADD-ON
ADAPTOR

Electromic CF £29.95 ia WA Bavial aachil
Chass T £39.96 e i CEELAN
Chass Challengar 7 £79.00 L@ TR
Sensory 8 £119.00 THIS NEW MODEL INCORPORATES
Sensony Vo £259 .00 Rt £ g L

SPECIAL OFFERS
VOICE CHESS CHaLl

el BRC & LA b oadcmy "} A=l

B vamy umf!

. ARE COVERED BY
THE EXCLUSIVE

SILICA SHOP 2 YEAR GUARANTEE ==

bl'qFtl:_.l_,'-N
Morm all-':.: 2

A peacey sxhods ¥ & !

24 TUNE

ELECTRONIC DOOR
— @ BELL

vl Posce £10 7

NDIN HEBUCEQ TO

£125....

Plays 24 different

- T wWith Aaspardte
“"A l'j't']'u"x I — ganirel and

OLYMPIA HHP 1010

wigl Price
NOW HEDUEEG 'I"L'l

£34:

By pap !
ol 16 By pLpEhiove

-\I Rormal Price £49 86
| NOW REDUCED TO
£39::

Teach wour child 1o
el pAOpodly  wwnih
hef yleGul ImarnEg
asd  Fully aunmatee

Teatures and scoting BRSNS et -yt - contiol  Select a4 EEYBOAED &

Addinanal ard Uses nofmal ddceng = ; ’ et EYEOARD 55
j i i nachene foils Banery g — Spperopriate tune on t ‘

madules available 1o in madrhg | pri i e gt LI okt diiertin

walend [hé range ol
W (15

HAND HELD GAMES

EARTH INVADERS

Gerw B'a adVy"ad b erEs g d "fr-“'llrrM.:-r
Maris diba 67 Faid tha year!

THE OLYMPIA — POST OFFICE APPROVED
TELEPHONE ANSWERING MACHINE

WITH REMOTE CALL-IN BLEEPER

Tris telephone answering machine & manulactured by Olympas Busmess Machines, one of the
largant OHuco Equspment manulaciuréis in the UK i1 5 lully POST OFFICE APPROVED and wol
dnEwar and recodd messages for 24 howrs 3 day Weth your rémote call-in lesper you can récénws
these messages by telephone wheteve! vou ate in the workd The rémode call o bleeper aclivales the
These imvsdeis Sie 5 Broed of Cinabuie Paheris Angwwer  Record Unid, whuch will 3t your command repeasl massages. beep o erase them and s
man They cannot be kebed by actrvated Irom anywhere 0 1h f world, or on your return to vour home o office The machone can also
be used lor message referrsl o wou Bave an urgent appointment But are expeching an & call
simply record the phong number and kcabon where you can b reached Wil cptonal @xira
blespars (£13 eackhl tha facihny can be
autended to colléagues and members ol
the Lamily Lising a OB grandsrd caneqie
wind ciin 1ecord 35 many as 45 messages
The annopncement can bé op o 16
SECONDS I-\.'.l'lg and Fe e Qg MMt Qe
up o J0 seconds long

Thg machmea & 2asy 10 inicdll and comes
vt B Pl andgr uctions I8 8 aasly warsd fa

PRESTEL
VIEWDATA

e
R -IIL'II-(. o i e
e 1 |

I PaFe

il-ulul e

M SOBOE CareT i d

. i e ¢ " vy Py il
can b g o sind Lo plu ; Mo 8 ke u I
Most smportant. of course, & the 188 that A ‘ Lo iy

i i lully POST OFFICE APPROVED

Tre price ol £135 snc VAT) whits he
machaeé an #urs hight rémole
[LERUS the meieophorns Ll lape
A C wmaing adaplior Trie i il
Gy wb wd and s fully guaraniaed 1or
12 mamitis The elephang can e placed
duecily on thhe wil Mid adelirinns] desk

L e i Dalday lassded They mesiieds
by reogreuped and hoive B dlermeigly @ il
vmpply of Lpacedrah wiiil he pliyar L siRanal 4
i Bis purdd 50 mebdilen fo be Wanched irgem 3
FRFamg T gas havE (0 B even] The mvaders

s ~—£19.95:,

Preatel wweic bos

Eanil amdaill b o0 otfice

Pmé‘;'“ms 85

SOICE 1% reguinfad

{1

Wi CRaEa gy

—
“

m"..mlli m |i ,,,II|| ||
|||II |

'm "IIIIIIIIIH - ‘HIL

SHUP,

&Y
gyl

NOME The fop of Harkeviry Hoed
W @Ay Daly Pledid enfiy Lavm
Tuiliwy Hiph Srmm

SILICA SI-IOF LIMITED e

1-4 The Mews. Hatherley Road, Sidcup, Kent DA14 4DX
Telephone: 01-307 1111 or 01-309 1111



SOFTWARE FILE

fcontinued from page 71} 6 LS
158 IF ¥=A%FE THEN GOSUE 3484 3@ LET ¥=IMT {(RND%1{Z2> +1

168 FRINT THE H:X. S8 LET H=INT <END #ig)

178 LET AF=A%+CHEE X 186 PRINT X" B 7 = ";¥#¥N.
igg EE?T HJ+K 118 LET EB=CODE IMKEY#

" 126 IF B>27 AN BL38 THEN GOTO 158

128 FOR T=1 TO 28 138 LET S=S-1
288 IF INKEY$<>"" THEMW | :T Y=VAL IMKEY$ 148 GOTO 118
216 IF v>5 THEMW LET ¥=8 156 LET B=BE-Z8&
2z NEXT T 1668 FPRINT E
238 IF Y=0 THEH GOTO 278 178 IF B=N THEN GOTO 266
248 IF CODE RA$cY)=H¥%E THEN GOTO 5@ {86 LET 5=5-16
258 LET S=5-1 128 FPRINT "WRONG","SCORE= ;5
260 IF Y<>B THEN PRIMT ., "HWRONG" 2008 LET E=E+l
278 IF 2<>1868 THEN FRINT . "Y0OU MISSED ":Z 216 IF E<3 THEN GOTO 184
288 GOTO 3a 228 PRINT "ANSWER IS ":M
308 LET K=1 228 INPUT RS
318 LET Z==x 246 HMEXT A
328 EETURNM 256 GOTO 368
3568 LET S=5+1 268 LET S5=5+18
368 PRINT ,"CORRECT" 278 FRINT "CORRECT"."SCORE= "5
378 GOTO 36 =220 FALUSE S5

18 RAND 298 MEXT A

28 FRINT "FRESS HEWLIHE WHEH YOU ARE RERDY" =216 IF S3288 THEN PRINT .. "##GO00#E",
28 IHPUT A% 228 PRINT...."GAME OVER"

48 LET s=18806 238 INFUT A+

58 FOR A=1 TO 14 335 CLS

&8 LET E=8 248 RFUN

The 24-line screen

Timothy Gilbert, ="
Barry, South Glamorgan. ‘2‘? a}
AS AN AVID ZX-81 user I have dismvtr:d a ﬂ:'u.
useful tricks while experimenting. One of
these is a 24-line screen. The screen is
normally 22 lines by 32 columns, with another
two lines at the bottom for input. Many
probably know how to Poke characters on to
these lower lines, but would it not be better 1o
Print or Print At on them? Here is how to.
The system variable at 16418 is the number
of lines in the lower half of the screen.
Although vou are told it crashes the system if

Through the maze
R Pin '
Mans.ifgfr:f Notts m |

By cHANGING 2 few lines in the three-
dimensional maze in the Acorn Arom Magie

Eu." you can turn |: e p"n‘-u:"‘ into 4 quick-

eaction, real-ume, high-speed game. Hit the
wall and vou are dead l £¢ navigator for next
left and right rurns and do ) NOT Press 100 $00n

or too late or you will hit the wall. Try to find
your way through the maze at hugh speed. The
C key is for left and B key for right.

On the end of my Maze game is a shortened
version of Space Battle — level 6 with one
aglien — so when I have eased through the
maze, | have to shoot down an alien. The more
memory you use, the smaller your maze size
will become. You exit via Line 11,5,
1M pL=X; M=Y; IF L>N; IF 0=M; G.5000
5000 SPACE BATTLE

Equations solved
ones, f & N5
s | 2= |

AS THIS program contains 10 Peeks or Pokes,
it could run on many other machines in

1@8@ LET RY=FEEK 16418
1818 FOKE 16412, 2

1628 INFUT R$

1G38 POKE 16418, RY
1648 LET RY=0

1698 RETURN

Poked, it does not in fact do so. By 2oking in
the value — the numbers on the screen are
reversed in this variable — we are able 1o use
the full 24 screen lines.

On these lines we can Print At — the bottom
line is now 23 — and Print. This is especially
useful when adapting programs from systems
with 24 screen lines and in producing a very
large chess-type board. Do not try using Input

or Scroll — you will crash the svstem.

As an extension to this idea, if you print
what vou require and then Poke 16418 with
the number of lines you wish to protect, when
you use Scroll only the top half of the screen
will move leaving your printed text
untouched.

If you want to input something, Poke
16418,2 but ensure there is nothing important
on the bottom two lines as they will be cleared.
I usually print my prompts on the normal
screen only and protect them with a Poke.
This leaves the bottom two lines clear for my
Input subroutine, to obrain data without
disturbing my prompts but still leaving them
protected on Return.

1128

11124 Z=CH"F"
1126 IF?#84=@,Z

1122 F.$7#$12

2
1122 F.C=1 TO 5;7#BO00O=7HE0O0 LHFE+C
1123 CHITF=7#BOB1 &3:H.C

1125 IF?#83=8;Z=CH"C"

I:H IlFi i

TAKE OUT LINE 1127

TREE OUT LINE 112

TAKE OUT LIME 1129

"WOURTE DERDN HEXT"

+ RLIM

addition to the 1K ZX-81 for which it was
written. It solves simultaneous equations of a
standard found in GCE O-level and CSE
mathematics exam papers, Not only can it be
used to do homework, but it can be used o
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 Llp. If X equals
apples and Y equals bananas, find how much one
apple costs and how much one banana costs.
3X+2Y= 4
7TX+3Y¥=1

{continued on next pagel
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fcontinued from previous page)

First the title is printed. Lines 20 1o 130 are
involved with the inpurtting 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

SOFTWARE FIlLE

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
7X+3Y=1
The program first asks to input the X value.

Here you would type 3 and Newline. Then it
instantly asks for the Y value. Youtype 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,

158 PRINT" THE ANSHER s#eekdkbfteiseibesrsiibeiisein”

LET X={ (D¥E>+(S¥F> )/ (DNAd~(SHRI)
218 LET Y=((R&E)+{AWF >3/ ((D¥A>-{S¥R>1

18 FRINT “SIMULTAMEOUS EQUATIONS"

28 PRINT AT 11.11;*INPUT ¥ VALUE" 160 PRINT AT S,5;A; "X+"; Bi"y=",E
38 INPUT A 176 PRINT AT 6.5:C:"H+";D;"y=";F
40 PRINT AT 11,11;“INPUT ¥ VALUE" 186 LET S=B#-1

S8 INPUT B 198 LET R=C#-1

6@ PRINT AT 11,11;*INPUT THE ANSHER®

70 INPUT E

80 PRINT AT 11,11;“INPUT OTHER X VALUE" 226 PRINT "X= ";X

99 INPUT C 238 PRINT

108 PRINT AT 11,11;"INPUT OTHER ¥ VALUE" 248 PRINT "y= "y

118 INPUT D 258 PRINT "ANOTHER? (Y¥,YES: N.NO>"
126 PRINT AT 11,11;“INPUT OTHER ANSWER" 260 INFUT L$

130 INPUT F 270 IF L$="N" THEN STOP

140 CLS 280 GOTO 1@

Telescope modelling
Spencer,
ghafham, Kent, m

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 4
MAGNIFICATION
60 80 120 180 200 400
These figures are related vertically — that is,
a magnification of 60 will resolve stars down
to a magnitude of 11. The table of data is
useful as a means of reference. When selecting

eyepieces in the calculation section.

Key Newline for the calculation section of
the program which allows the telescope optics
to be configured.

OBJECT LENS DIA
means input the desired value — say, 200 for a
200mm, lens.
FOCAL RATIO OF OBJECT
means input the ratio — 10 for an §10 lens,

The screen will clear and then display the
values input plus the focal length of a mirror
which will have been computed for an
evepiece focal length from which
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.

the |

OBJECT DIA = 200mm.

FOCAL RATIO = F/10

FOCAL LENGTH = 2,000mm.
FOCAL LENGTH EYEPIECE 25mm.
MAGNIFICATION IS 80

FOCAL LENGTH EYEPIECE

The display now shows all the data input
plus the focal length and magnifications which
have been computed by the program. The
magnification is calculated to the first decimal
place, Finally, the user is asked for another
evepiece value. The program can cope with up
1o four evepiece values and gives the resulting
magnification. After this the display will again
ask:

LR 3ﬂT|ﬁ DH CRLC LR

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.

1@ PRINT "DATA OR CALC" 218 PRINT "FOCAL LENGTH = ";E:;" MM"

28 INPUT A# 220 LET HN=1

=8 IF A$="CALC" THEN GOTC 120 238 PRINT "FOCAL LENGTH EYEPIECE"

48 CLS 248 INFUT Y

S8 PRINT "LOWEST MAGNITUDE" 258 PRINT ¥." MM"

68 PRINT 268 LET Z=E/Y

78 PRINT "i1 15 22 38 45" 278 LET Li=E-Z%Y

868 PRINT "MAGHIFICATION" 288 LET Ki=10%L1/Y

98 PRINT 298 IF Z>C#¥2 THEN GOTO 34@

18686 PRINT "e@ =1t} 126 180 288 488" 608 PRINT "MAGHMIFICATION IS e Kl
116 INPUT RA$ 318 LET H=N+1

128 CLS 228 IF N=4 THEN GOTO 3c8

126 PRINT "ORBJECTIYE LENS DIR" 228 GOTO 23@

148 INFUT C 348 PRINT ¥:" MM TOOD SMALL"

156 PRINT "FOCAL RATIO OF OBJECT™ 356 GO0TO 236

168 INPUT D 3668 PRINT "#%%%%DATA OR CALC*##k%"

1ve CLS 278 INPUT A#$

188 LET E=C#D 388 IF A$="CALC" THEN GOTO 1z@

198 PRINT "OBJECT DIA = “,;C;" Mm" 298 GOTO 4@

208 PRINT "FOCAL RATIO = F/";D;" "

. like one. The resulti rogram is really a | the new value is displayed. If, however, you
CaiCUIated ﬂSk basis for future dmln:p%msm.g'fuu enter yﬁur now enter:
calculation in the usual form, e.g.: +S0R 32

Loll Holt, X . & is — root — is added, or
Woridey,, Msnciess @Rm&} 2*SIN (PI/4)+ 3 the value of this — root 32 — is Ry

WHEN SOMEONE referred to my ZX-8] as a
“glorified calculator’, I began to wonder if it

would be really possible to make it perform
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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

whichever operation you want, 10
displaved 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



variable M. Thus the memory can be recalled

by: M (Newline)
and also used in calculations:
SORM — 4

It should not be difficult to expand this
program, introducing such functions as more
memories, percentages, a Clear function and
constant.

Incidentally, the only ways out of this
program are Stop or Break, both of which are

SOFTWARE FILE

bad programming but easier and quicker than
checking to see if the user has input some
special code meaning “stop”.

In Golf, you play a nine-hole course, and the
length of each hole is random. To make a
stroke, hold down any key for a certain time:
the longer you hold it down the further the
ball goes. Beware — the maximum distance is
200vd.

When vou are within 30vd. of the pin the

computer putts for you: two putts from more
than Svd., one from less than 5yd. unless, of
course, you chip into the hole. After some
practice you should be able to complete the
course at level par.

My final program is a mystery for vou to
solve, Type it in and find out what, i any, its
purpose is. When you have discovered what it
does, try working out how it does it. As a clue,
it would take nearly 20 years to fill a line.

S RAHD
18 LET T=8
15 LET H=i
20 LET S=a
25 LET L=INT{RHD#2SG+Z50
30 LET P=\VALCSTES LoCl2+]
35 CLS
48 FEINT "0OLF™

“STROKES"

4% IF H>2 THEM GOTO 120
S8 FRINT AT 1.7; T
s

55 |F LC38 THEN GOTO 189

&0 IF INKEY$="" THEH GOTO &8
&5 FORI1=0 T0 250

78 IF INKEYS="" THEN GOTO 98
7% NENT 1

50 LET I=100

&5 GOTO 70

20 LET SsS+1

95 LET L=ABS(L-1)
108 GOTO S

165 LET TeT-PeS+4L0S)+ L)
118 LET HeHel
115 GOTO 28

o "SOORE™ .»

v "HOLE™ +.

AT 3.86; H: AT 4.8. L.

“LENGTH" .. "PAR" .,

128 FRINT AT 1.7: T
125 STOP

CALCULATOR
S FEINT TRE l@&:
LET E=0
PEINT AT 2.8;
IMPUT Ef
IF E¥="" THEMW
LET C=CODE E$

“CALCULATOR"
“(14 SPACES)™:
GOTOD S

LET E=VAL ES

45 G0OTD 15

S8 LET M=E

S5 GOTO 1S

MYSTERY PROGRAM
1 PRINT "({32 IWVERSE SPACES)"

RT 2.8: E

IF €228 AND C<25 OF C=216 THEM LET E#=STRE# E+EW

2 LET A=PEEK 16396+Z25E%PEEK 16397+3]

3 LET B=PEEK FA=157
4 POKE A. 157-F

2 LET FA=R-1

& GOTO 2+B

Formula for success
Michael Dunn,

Hebburn, Tyne and Wear @R:{}? I

THIS SHORT routine runs on the 1K basic
machine and calculates empirical chemical
formulae from experimental data.

First, you are asked to input the number of
elements in the compound. Then, in response
to the prompt “Type data™, you must type the
symbol, relative atomic mass and percentage
of the element present in the compound, from
each element in turn,

The computer will then calculate the
simplest formula from these inputs and print it

out, with the rattos of atoms in brackets
correct to two decimal places. The program
can handle up 10 10 elements. Press Newline
to process another set of data.

The dara is stored in three arrays A3(), A(),
and B() and is input and processed via two
loops. Line 105 prints out the empirical
formula rounding down to two decimal places.

@ REM  M.DUMNM 1331
2 CLS
18 PRINT
15 INPUT A

=8 FRINT "TYPE DATAR"
22 DIM AFCA, 22

=@ DIM RCAD

=2 DIM BLRD

4@ FPRINT .."ELEMEMWT"
-A.M.";TAB 18,;"P.C."
43 LET C=16a

S8 FOR N=1 TO A

25 INPUT A$CND

"HOW MAMY ELEMENTS?"

68 INFUT ACH

&2 INPUT BCHD
78 PRINT A$CN);TAE 18:ACN); THE

153, BCND

7o LET BCN)=B{NXARACHD
¢8 IF B(NJ){C THEN LET C=B<{N>

85 MEXT N

98 FOR H=1 TO A
953 PRINT AFCNI " (" INT (BINXSC
¥10@)/10a;

;s THE 18;"K
168 NEXT M

165 INPUT E$
118 IF B$=""

II)II;

THEM GOTO 5

Clanger dropper
G Stephen,

Aberdeer A |

I WOULD LIKE to offer some corrections to the
explanatory text of Zero Dropper in Software
File, December 198] and 2 correction to the
program itself. In the text, the variable used
was %N and not ZN, and in the explanation of
the string format, it is not an equals sign but a |
decimal point. Line 10040 should read: .

10040 | =550
and the last statement in line 10030 may be

dropped.

Doodlebug

Luc Fountain,

New Ash Green, Kent. m
DOODLEBUG 15 A brief and easy program for
the Atom and occupies less than 6.5K. A line
tracks across the screen, starting in the middle
and rising. It can be steered diagonally up or
down, using the CTRL, Shift and repeat keys.
For example, to go diagonally down and left,
press CTRL and repeat simultaneously.

The designs that appear can be frozen by
pressing ESC, or alternatively by allowing the
cursor to reach the top of the screen. To
restart, press any letter or number key.

@ REM DOODLEBUG |
i REM BY LUC FOUNTAIN
2 REM
3 CLEAR @

& B=32
& F.A=25T0S@; IF?#B0A1<
129, B=E+1

16 IF7#B0014&#46=0; B=B-1

14 IF?#BOO2&H#46=0;A=A-2
16 MOVEE.A; DRAWEB,A
18 WRITWAIT WAIT WAIT
19 H.A

28 LINK#FFE3;G.3 L
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JRS SOFTWARE

19 WAYSIDE AVENUE, WORTHING, SUSSEX, BN1I U
TELEPHONE WORTHING 85691 |Evonings ond Woekands only)

IXE! — SLALOM (16K RAM PACK REQD.I

Sialom events always devw great crowds 1o the shi resoms
and tha T.V. comeras ste never far bahind. Now the skier
on your TV, screen is directly under your control and his
SUCCOES in nigokating the slalom posts and achisving a
Tast timd robis onbrely om your Skl wath the ZXET beys

vou and destruction. How long can you survive?
BOTH programs on one cassotlia £4.95

by

S e,

| @V g | | 2 - sLack Howes 116k mam pack ReaD.T DI
= Q ¥our starship is in 8n unknown galaxy consisting entively
E.j L.i.j [ of bliack holps which continually throaton 1o seliow you
‘ ’i:} Your skill at the contnols and your abdity 10 look and think
@ - many mives ahead & the only Theng That STands botween

NEW — An ESSENTIAL addition 1o your 1K AAM ZXET (or ZXBD B ROM)
REEICERR written by PALL HOLMES)

Provides tha following sddivonal faciites:

Ling refumber — you stabte starling numiber and increment value.

WWsrnou
COMPUTER

ACORN _
The Acorn Atom must rank as the best introduction to computing;
on the systems side because it allows you painless access 1o
assembler and machine code: on the applications side because of
its superb graphics and powerful version of Basic. Based on a 8502
the hardware is easily understood and control of external
equipment is facilitated by a readily accessible bus.

NASCOM

The ultimate for hardware and software buffs alike. A totally
flexible design based on the widely accepted Nasbus, Unlimited
gxpansion possibiliies supported by numerous independent
manufacturers. Your number one choice if you want 1o develop a

Pl om MICTooompusers

Search and replace — changes every occurence of a character as vou reguing
Frea space ey youw Rowy mieny free bytes you hawve kel

SPECIAL GRAPHICS ROUTIMNES

Hypor graphics mode — graphics niver seen on 3 ZX81 belors

Opn — indtanty sets up @ many amply pant bnes 03 you reguire

Fill — usad i conpuncton with OPEN Lils your screen insanthy with your specifed
charsciier

Réverse — changes each character on your screen 10 it inverse video

TAPE ROUTINE — provides a systern WAIT condition until @ sgnal = received
the cassatte oar jack — many uvsos!

All these reutines are written in machine code and together take up only 164 BYTES

disc based CPM system suitable for business applications.

PRINTERS
E:son from £345,

CHIPS

of your precious RAM — an incredible schievemant!| 2114 £1.26 2532 £8.00
The price is memdible too! ONLY £1.98 for cassette, including FULL instructions and 4116 £1.25 2516 £4.50
ERBMplE PrOGIAMS. 4118 f8.00 6522 £6.00

ALSO avalable 18K wversion ONLY £4.98 which includes all the abowve PLUS
GOTO's and GOSUB's includad in ing renumbe

All prices exclusive of VAT
Sgarch for and list ewvery ine containing spacifisd character,

OFF RC0RS @5

Tel: 01.675 4557
01.674 1205  [v=sm v

ZXB0 — PROGRAMMABLE MOVING DISPLAY (45-ROM only)  NOW ONLY £3.95
Casserto with 1K, 2¥ versions and 3 example programs plus FULL decumentanon

L €35

165 RAM pack

black case, fully weted and Fualanidsa
Iptaase allow 14 diws hor delneery]

Fagll refianct il no debghbed

24a Abbavilla Road
London SW4 9NH

OVERSEAS CUSTOMERS  Pryrsnl must b made n Sieding by Inemetona Marey Order (avaiabie
PLEASE WOTFE # your Bank), Phiass s32 50 pence 10 cover Ovarsads poatage (3 RAM pack|

COMPUTER 100

LIMITED

SHARP
M Z-80K SsPECIAL OFFER!

INCLUDING BASIC TAPE AND PROGRAMMING MANUAL

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.

i COMPUTER 100 LIMITED MAIL ORDER FORM
I MName:

Address:

Computer 100 Limited
7 Southcote Parade

Full range of Southcote Farm Lane

all Sharp peripherals
stocked at highly Southcote

|
competitive prices Reading, RG33D7 |
Ring for further details Reading (0734) 584545 I

I

Post Code:_

Tel:
Price is inclusive of VAT I Card No:
at current rate of 15%

| Mail To: Computer 100 Limited -
Add £7.50 carriage/insurance to Mail Orders = Southcote Parade, Southcote |E .

Reading, Berks, RG3 3D7
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Troll Cavern of
START exchanges man-eating
Take some copper your key for bladder-
coins and key the next one. Trnll » worms
Number 1 ifhe has no % forces O
more keys he you to apan
death. have no bronze .
Troll gives t aalne e
you as many ;1
bronze coins roll swaps -
as you hold Your bronze Wizar
copper, and for copper Troll turns turns you
vice versa Troll coins you back if you're into a
sends you * gﬂrrﬂng more W'Drrﬂ if |
' up if you've than one bronze you've more
Froll tips no copper, Troll coin than two
ou into pit else . = gives you copper
f f you have a bronze coins
less than coin Troll
3 coins, takes two
else. .. bronze I
¥ coins
Bottomless ouT!
pit

COMPETITION CORNER

Troll plague

BY ANTHONY ROBERTS

THERE 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 1o escape. Ben-
Heri gives you the first key and offers you
some copper coins. All the trolls in the caves
have their instructions and all passages are
ﬂﬂ'.'!-'i.’-’ﬂ:r'.

How many copper coins should you take?
Here is the cave map with the trolls’
INSITUCTIoNS.

A £15 book token will be awarded 10 the first
correct solution drawn from the competition
bag. All entries must be at the Youwr
Computer offices by the last working day in

February. The name of the winner, the
solution, and a competition report will be
published in the April issue of Your
Camputer,

If you want to set a competition for Com-
patition Corner, remember that the simplest
solution should be calculable by a shont
program rather than by any other form of
reckoning.

AN OVERWHELMING NUMEBER 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 difficuly
task, but eventually we plumped for Roger
Colyer of 37 West View Road, St Albans,
Hertfordshire, AL3 5]X, for his “I will use
the hard copy from my ZX Printer 10 make
Prints Charming from an ugly prog™”. A ZX
Printer is on its way.

Similar entries on this theme included W
I'\-‘J.n.:Qqur::.‘s “ensure that some day my Prints
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-D” and M
Yates with “record and analyse the toal
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

nclar at long last’™ summed up a
' people’s feelings, as did Julian |

Sira ‘tie up the head of Sinclair
cu ¢ department”. Pride of place,
howeve 0 1o Nick Willder's “gencrate
those vhat win Your Compurer
crossword <. Awful puns? Shame
on you

No-one sent 1n 2 complete correct entry for
the Christmas competition. Perhaps you
found it too hard. For those who attempted
the compertition, the answers are as follows:
Round 1.
1. Ball Telephona announced it in 1948 |

2. It was patented in 1893, six years after 18
invention, by Leon Bokee.

3. 1948; it was called the Selective Sequence
Electronic Calculator,

4, 1950: it cost £250,000 in those days.

5. Blaise Pascal.

Competition reports: solutions
to ZX Printer crossword
and the Christmas quiz

6. Electronic Numerical Integrator and
Calculator, built 1945/6.

Round 2.
Doc, Dopey, Grumpy, Happy, Sleepy, Sneezy,
Bashful.

Round 3.

1. B0: n"—4,

2. 3: numbers 1 10 10 in alphabetical order,

3. SESEN; numbers five, six, seven with roman
numarals substituted.

4. 2016; the next years commencing on a
Friday,

5. 91; Z(x%).

Round 4.
The relationship between all the machines,

| wiras and screens is;

The December crossword solution.

~ >

e
s
ta
i
€
[u
.
i
d
a

E

“CAT” "ANT “DOG" “BAT
PUCE MAUVE NAVY OCHRE
EBONY HAZEL GOLD FAWN
WIRE WIRE WIRE WIRE
| - |
KINGFISHER INDIGO JADE LILAC
SCREEN SCREEN SCREEN SCREEN

Hence, the kingfisher screen goes with the
puce maching.

Round 5.

1. “lrwisible maniac"
2. Einstein,

3. Armold Wesker,

4. The word is half Greek and half Latin,

Calder-Marshall, 1964.

Round 6.
“To be or not 1o 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=2ZY+A.

Round 8.

The fifteen moves are;
S-G-F-Y-C-G-S-F-Y-C-S-F-Y-G-C5 or
5-4.3-2.1.3-4-2-1-3-2.1-3-4-2.5

Round 9,
8208 and 2474 only.

Round 10.

. Store Guide.

. Your Computer.

. The Acorn Atom.
. Response Frame.
. Commadare Pet,

o b L3 RS -
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. T Bridge SoFtware

SlLICON CENTRE G“-'ali‘tg_ Software

. ::1{ s ™
i st il g
e

I "z"':? Hm’ 111
l .. ;zz !:-BMI E
an ez L) 11111
' = D l N B U RGH i“: H “I have bought numerous other items of software Yours are
e excellent . . . They LOAD well, have perfect instructons
AREEE r_he moast user-friwndly | hove ever met. ™ (PR, Notisi

16K MULTIGRAPHICS — create animated drawings, advertising
displays, etc. on screen. Displays can be saved on tape, printed on
your ZX printer. Cassette and manual {I5K RAM pack

books, accessories, etc.

SILICON CENTRE

IH—IIII EEEEAEEEEEE NN NN ERN NN NN -.= . vatry pleazed fo find the program foad first time and play &
=== creditable version of inveders Please supply
SILICON CENTR E EEE MUL TIGRAPHICS. " (M.Z. Cumbrig)
as l!l “Enjoying ‘GAMES" very much — ‘Letter Square’ is quite
MAIL ORDER E u additive.  (F. W. Manchester)
1 ; =' “Wany thanks for the Statistics programme, | arm well plassed
Price list, order form on request ==! with it " (A M. Herts)
. ZX80 software now half price — send s.a.e. for details,
e P PN MO WR R - 7, - 1 1 Egi SAMPLE PRICES for ZX81 software:
NI OIS s v i i A N AN iy SR PR A £635.00 maw 1K GRAPHICS (Kaleidoscope, Large Print, Medium Print, Draw a
Ao Atom B+ 2K (Kith,eeveumeerreriarersaersnssenrneen, £140.00  BES Picture). Manual only [contains accurate listings, notes,
Acorn Atom 8+ 2K (readybuilt) .........................£174.00 Eas information
T T AT S R £329.00 & AN IGEBS) v.vvvviirniinsinriniesinienasncinas armssssinessnneennn.£3.00
RO M i b ki £385.00 ® Package of cassetteand manual.............cc.ocoococnnn, .one.. £4.50
VIC 20 £18950 & 1K GAMES (Duck Shoot, Moonlander, Hangman Crossword,
"""""""""""""""""""""""""""""" ’ Letter Square). Cassette and NStructions .....ccvesevesssrses ses o bad 00
Epsom and Seikosha Printer 16K GALAXY INVADERS in machine code. Cassette and
Mattel Intelivision, electronic games, chess, software, E instgructions. (16K ARAMpack needed)................cccoicuniin, £3.00
]
= e ) e e i £4.50
21 Comely Bank Road ! 1K STATISTICS — cassette and inStructions ................... £3.00
041 332 5277 s Prices include inland p&p
s * Mai order only Send 5.2 8. for details
[

ELECTRONICS FOR THE 80’S
P e e L b

.I.=
L
Ll L]

BRIDGE SOFTWARE (Y)
36 FERNWOOD, MARPLE BRIDGE
STOCKPORT, CHESHIRE SK6 5BE

for all SPECIAL OFFERS

4 ON PERSONAL COMPUTERS
Pﬁ%’&o ACO R N ATO M TI 99/ 4A
/ ow n e rs INEW 1982 PRICES) ——

Plus: Suitable recorder, cossotie cable and

PROGRAMMER’'S TOOL-BOX library of mixed programs. (Value €50 +)  £332.35 with VAT
A packed 4K EPROM (fits Utility Socket) containing: THE SUPERB 72K
1200 BAUD CASSETTE OPERATING SYSTEM
Visible Load Routine ; DA"‘ PCI 1
MLE TRACEIE Lo nbed sasputon ik Fo Plus: FREE with this adwart
e i kb Suitable recorder and library of mixed
’:,'ﬁ' .""':";"1'_‘:-"'" o g programs inlcudings: Machine Diagnostic onLy £595
E;‘;‘,‘. i, v and Machine and Basic Language Tutor £684 with VAT
RENUASBER X, Y — s st o CP/M Operating System P.O.A
g i i DAl Super Fast Graphics Utility £15
PR g S
SOFTWARE Aszembler/ Disassembler £30
:453:5: ::: ;ru?ﬂgﬁc:rllilructﬂn Word Procassor £15 Basic Chess £5
FLGE . Aeuol :":"T' Sy DAl Twin floppy disk drives £596 (F684 with VAT
HEAD DATA B RESTOM
B e This QUALITY computer meets both HOME and BUSINESS needs in
7 lge . ‘f,:._;E“ : - STANDARD FORM at LOWEST COST for this specificatior B
b 250 g ENLE q] c Zﬂ — _— =
isae for details & cat.) B ERROA | P i i v Plus; Cassette recorder and cable  ONLY £189
(state Atomi] BOLPAL Y el & B = 2w g VIC 20 only £165 £217.35 with VAT

RARCLAYCARD mo __{E183 with VAT) _

STOP — Useful de-bugging Istructions. 1 1 MiIMI 801 " tor BUSINESS i

PARSTIk, ATOAS PACAITES OEIALED OPERATAG 64K RAM, Z80A, 4 ports, twin DSDD and EDUCATION, etc
| BT T disk drives (700K ], CP/M

All included at an UNBEL'EVAB LE £1.350
MNASCOM MAGAZINE

ey v (£1.562.50 with VAT
MICRO-POWER MNorminal, sales and purchase ledgers, invaicing, stock control, etc.

“Spachal prices Tor pinters, monitors, B1c_— any system — PLEASE ASK
Computers: Carriage/Packing £9.50 extra please

““COMPUTER CONTACT

(SALES)

22 BIRCHALL ROAD, RUSHDEN, NORTHANTS nn10 9RQ
Convenience Phone (09 334) 56894 or 55673

6.00 p.m. 1o 9.00 p.m. and weekends
Pricés may change withoul notice, Offérs afe subyect 1o avaslphsly

Series articles, club news, letters & answers. Packed full of useful
information. lssue 3 NOV. Issue 4 DEC. Back copies available.
OR DEFI NOW TO SECURE YOUR COPIES  Only 95p each lincl.)

5, Wensley Road. Send Sae for details and
Leeds LST 2LX. extensive software cat.
Tel. (0532) 683186 (State NASCOM)
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The Exhibition
Which Works

ForYou

WEST CENTRE HOTEL,

LONDON
FEBRUARY 24-26, 1982

Over 6300 quality visitors
aftended 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 Lid.,
Surrey House, 1 Throwley Way, Sutton, Surrey SM1 4QQ.

r  — — —— o — — —— —_— | — — | — —— — —— —_— — | ———— ——— ———— R — — — — — — — ﬂ

I MICROSYSTEMS ‘82 is Please send details of Exhibiﬁng at MICROSYSTEMS '32. to: I
sponscred oy Computer Weekly,

I Systems International, Name I
Practical Computing, Your o

I Computer, Computer Talk, Positionin company R T, R = |
Office Systems. Data

' Processing and Microprocessors Company - Em———re s I
and Microsystems
and organised by IPC Adcress .

| Exhibitions Lid. Tel.No. — |

h = — — — —_— Ce—_— - - e—_—— ——— —— e— —_— e—— — —_— — A— S r— | — — — | — ——— — - — J
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This memory is made for your AtOm

OR OTHER 1MHz 6502/6800/6809 SYSTEM

MZ163B + colour
encoder mounted in ATOM

16 or 32K BYTE VERSIONS ]
Expand your ATOM to 28 or 38K RAM

Ideal for Word Processing, Chess programs and Business Software.
Fully Compatible with other Acorn ATOM software and hardware

Versions 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 alvo available

PRICES: INCLUDING UK. PAP &15% VAT

MZ163A 16K Built & wested to fit inside ATOM'S case £59.50
MZ163B 32K .. £74.00
MZ163C 16K Built & tntl-d Eumclrd rack maounting £62.00
MZ1630 32K ., i £76.50
MZ163E Bare PCE 10 bl.rnld any of lb-u'-'t with data £23.00
MP100 DC/DC converter; powers any MZ163 board from

wnregulated BY supply such a3 the ATOM mainy sdaptor £8.50

S.A.E. for further details.
PG S s o v
e

TIMEDATALTD 57 Swallowdale, Basildon,
Essex. 5516 5JG Tel; (0268) 4111256 wow ¢

+15% VAT WHERE APPLICABLE.
PAYMENT WITH ORDER PLEASE.

Books and bitsfor ZX , Atom
The Explorer’s Guide to the ZX81

IF YOU'VE GOT A ZX81 THEN YOU NEED THIS BOOK !

Programi for 1K RAM, and programs for 16K RAM.
Gil‘l‘ltl. Busimess and Enpnulrlng Application
RAM & 1/0 Circuits. Lheful ROM Routines. Hints
and Tips. And Much Much More, for only

The ZX80 Magic Book
*With B ROM/ZX81 Supplement*
Games programs, cOmpPuter MUSic, CONVErTING Programi

wiilten in other BASICS, improvng the picture
RAM E 110 cireuits, and much more

Getting Acquainted with your ZX81

E4.75

T8 + programi including Draughts; by Tim Hartnell 495
Mastering Machine Code on your
ZX80/80

180 pages of immaense value to beginner and expert alike. £5 .95
The Atom Magic Book

A wealth of games and other programa: itonng speech in your ATOM

converting programs written in other BASICy  t1ape recoding hnts

and many modd uieful hardware Bpi £5 .50
Getting Acquainted with your

Acorn Atom

By Tim Haringll and Trevor Sharples 80 Programs -n-:lml-nq

Draughits! £7.95

ZX & Atom IC’s & Connectors

S.a.e. for list,

MICRO GEN QUALITY PROGRAMMES

ZX81 CHESS

*

* %

* X%

*

*
*
*

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

ZX NEW YORK

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 + 40p P & P

Cheques made payable to: MICRO GEN DEPT YC
24 AGAR CRESCENT, BRACKNELL, BERKS
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ZX-80 & ZX-81
THE FINEST MACHINE CODE FAST @0%@@0@@
MOVING GRAPHICS ARCADE
L | 00000096
X ) |
e %zzea%r;ze
“SlEs @9.@@9@@

GAMES AVAILABLE
= .| QOOWQODw

s ﬂl.l:p‘f MODE

\ - I £
5 ke e
L. il ACF
Yy o HLGAARS A
&3 e
Both progiais hediers Gf SLIEEn SCanrg ard hive ol & dive 05 BOUND BO. e rrrr—
Fhay are recorded Pace an High guabty cassenes pnd hay rll..-l.l. COLOUR adid=
insaris ol origre! pairtings By STEMNAR LLND

HARDWARE ""__

G5 MOTHER BOARD and 05 COMNNECTOR

Tira ikt O By dagabfaedn Saaeen. Fadlenil of BOd BV reQuilitr = FeD Sapirean & -
ety on Bcardh Con b8 ied n T Also su:tnbl f X80w K RO
e AT A Sbee SOOIN vt o wevs AAM PACK e for Z ith 8K ROM
21 Zu CORPUTLR-CONYECTOR-MOTHER BD. i wo ewirs Dasd

AN AAMN FALE

.........................
...................
Cx

06 30 RAM BOARD jwieng 2174 LC w1
A& 3N prane Ban 54 10 00 JE B8 Combne wih ofiginal 1K o giee 4K

OF SOUND BOARD wprg A% 383101
A 3 chgnngl pgursd oot pra mune Board sasify programmed frarm BASIC

: 110 PAGE
AD‘H‘ENTUHE SEMG
- City of Alzan BOOK
':i.t';.“i“j‘_“:. i s i e o O i i G o - Create your own
roged e il et e 4 g = *TUNNELS & TROLL

N‘E'u"u' Hﬂhuuhnnt o BwKET c.ATCHlHG

U Lavalat sedd ol Jasd, 356 « 150 PIXELS. SOFTWARE e wr o
SELELT &4 G BOAND MAM MIXED TEXT B GRAPMICS. RESIOENT M RES . S )

i : BECOME A
Clrianadn s WMOVE oy, FLDT wy. DRAW w v PRBT Xi: COPY WHITE - ARTIST

s
:-*.I*:‘--::.I: | £ drepn Hestenyt cofowas @ BDM provade samersedy lan E.. = Pa TEH F E { I-\ HHI‘:II"I-[‘:

My vwh Pacdiiy M eioul Laspeite oadeg Mo oss 01 viebbls Pam soece. igsi
rHl AES GHAPHLS Soesn may COPED T0 tha provier

s ¢ : :1 g & BOOK
-'-=I I'_._-I ; ] '-.. 9 J;Id'. 5 .-: xl u-!'- |l'i|.:ll-_'rl7' DII-\'.H.:I# =~ I"||-:l|'4-I | :E. ETCH- ﬁ- SKETCH ;5 : [ ' ‘ h
G B e St St hes Sy . FRUIT MACHINE ;

it v

Q5 CHAS BD. L0005 3K RAM [18.00°05 16K RAM (35 00/05 HI-RES [85.00 Wﬁ'h hﬂ i p
DIGITAL CLOCK > ,00 ;
DICE ROLLING v ady

Crijusrs WPkl De Peie pyebie 10 T Owicisiva” and nent 10 ihe Foligwing sdgreas
plus 20 uthers

OUICaBILYA & UFPER BAOWNHILL ROAD,
MAYBUSH, SOUTHAMPTON, HANTS

G A . ter Caclsg el dkpha sFwety oo ghsaer addeenl
COMBE AND SEE OUR FULL RANGE AT THE Ix AMECEGEAN O XTH JAN T

A

e Hmt.a &. tlp-ﬂ Oon programming

* Fequire

S. ELECTRONICS f el
ZX81 ‘66 %

BUSINESS START | F ATOM BUSINESS

UP PROGRAM Suuahlr. fntihilﬁmnded Atom with floating point

® Calculate how to maximise cash flow without
overtrading.

(53

The ZX80 Pocket Book still
available, priccs as above.

® Program on cassette, Comprehensive manual
describes how to adapt the program to a wide
«ariety of applications.

® Zusiness game based on the program included
the cassette.

B emory expansion needed. Runs in the
1 ZX81.

® Blank cassette on which to develop your own

progra uded in the pack. lep ASSDCIATES
s = e g S DOWNS AVENU 'K EPSOM Surrey KT18 SHC
Send cheque/PO for £7 payable to: Tel: Epsom (0:3727) 21215 quoting vour credit
S. ELECTRONICS card reference, 2.4 Hour phone serviee. Air Ml
Box 321, YOUR COMPUTER, delivery in Europe add 50ps air mail elsewher
Quadrant House, The Quadrant, add €1.50 per book. Prices shown above include
Suiion, Surrey SM2 5AS. L'k postage and VAT on cassettes
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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 get your VIC
up and running from day one. £5.95

[ ] GETTING ACQUAINTED WITH YOUR ACORN
ATOM, by Trevor Sharples and Tim Hartnell, 184
pages, 80 programs, including draughts. £7.95

[ ] GETTING ACQUAINTED WITH YOUR ZX81, by
Tim Hartnell. Eighty plus programs in this 120-page
book, including draughts. £4.95

[ ] MASTERING MACHINE CODE ON YOUR ZX81
OR ZXB0, by Tony Baker, 180 pages, teaches machine
code from first principles. £5.95

| ] THE GATEWAY GUIDE TO THE Z2X81 AND ZX80,
by Mark Charlton, Qver 60 programs and routines,
ZX BASIC explained in detail. £5.95

[ 1 49 EXPLOSIVE GAMES FOR THE ZX81, edited by
Tim Hartnell. £5.25

[ ] INTERFACE, the monthly magazine published by
the Mational ZX80 and ZX81 Users’ Club, in con-
junction with the Independent Atom Users” Group, is
just £9.50 (UK), £12.50 (Europe) for 12 issues.
Sample copy, with many programs for sach machine,
book, software and hardware reviews, education,
contact addresses, just £1.

Please send me the items marked. lenclose £ ....coovvvervnnevnnnns

BEEERE i e A A : AT L B B3

PRI i e R

BEBTNNE . oot AT e o T A B T A S B e

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 GEJ

ZX81Workstation...

.. .is a stylish and
ergonomic plinth for the ZX81. 1t raises and
tilts the TV to avoid eyestrain, holds the 1IBKRAM
in place and hides the wiring and power supply.
This very professional unit costs £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 7799 Visa, Access.
W T

IS YOUR

|l THETV?
R

® 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 WR136BY
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TIHGSD GS

26 Spiers Close

ZX81 ZX 81 ikt Z2X 80
STUDYING OR TEACHING? e fehe e e
1K Space Intruders £5.00
3K Super Version £6.00

Wntten 1 machine code
to give fast mowing
‘Fhcker Free' graphics

A superb achsevement

BINARY FLOATING POINT L SuO0beg 0N CASSBINE wilh st
INDUCTIVE CIRCUIT TRANSIENT RESPONSES 16K High Resolution £4.00

CAPACITIVE CIRCUIT TRANSIENT RESPONSES (192 x184) graphic pictures

MNavér before achieved on the ZX
Create your own artwork

Students and Teachers, make your own video
recordings, learn at the same time.

£4.95 for your ZX81 16K Study Package,
containing program on cassette, explanatory
script and worksheet.

1 CRBITNA A T

; . ! [ ight .
Also available on 70 minute video cassette at DI Nightmere Park £3.75
The park of DEATH — can

£29.95 (copy twice, return within 7 days and - ¥ou get through this
rightmare. No human
£20 refu nded]'. 1,-: succeede: C:::ru:t‘:ﬂ by &l

sorts of ‘Happerengs® you'll be
" takan 1§ . o
Specify package and send cheque/PQC 10: Supiied oncassetle orly
Specily 4K, BK ROMor ZX 81 when ordering.

CDM PUTEH THAINING CGNSU LTANTS NEW INTERACTIVE GRAPHICS for the 16k ZX 81
DRAGON MAZE... are you cunning enough to evade
4 TEMPLAR WAY, ROTHLEY, s i) b e el b e
LEICESTER LE7 7LN are only displayed when you make a bad move, this
) : gives the dragon an advantage. You have toplay by
Further information, please send 5.a.e. the rules- the dragon breaks tham when he gets
angry. Fun for all ages !
Cassette and listing.......... £5.00 rfor ZX BY oy
4 i SUPER
COMPUTACALC ZX || ZX81™« ><STELLAR.::]
+ 16K ! SOFTWARE
Financial Planning for the ZX81 16K | bl =
Ideal for solving “what if" problems at work or home, SPACE 16K SOFTWAHEM?SS'%N
The screen acts as a window on an “'electronic BATTLE
worksheet'’ consisting of a grid of rows and columns Udng suosth dunaiie IMPOSSIBLE
of headings, numbears or formulae. Move the cursor flickg-frepf & ?hic:s As a member of the
up. down or sideways to the desired row and column his ’Arcadeg‘ t\_.? P 'ame cracl-;‘S.A.S. hit team
then enter a new figure or formula and averything on with tnntinuousscgore E:Sl::u:\;%ion;lt';ufaess;r?d
the worksheat dependant on it changes automatically. diﬁmﬂ‘f ia instantlv kill their tEerriE?
Features include selectable format, “'slow’ mode for addictive. Destroying captors. Bombs explode
smooth scrolling across grid. single key cursor and the Xylon fleet calls for about you as you blast
grid control, capacity for over 2000 numbers (should swift reactions. Xylon your way through to the

diplomats. Can you

rou aver need that manyl), very fast computation of J
complete the mission

sults, ability to work with ZX printer, and
srational procedure designed for conveniance and
=d in use.
swerful piece of software brings the capabilities
ZX81 into line with much more expensive
rs. Computacale will quickly become the most
gram in your library as it takes over from
P =r and calculator in aiding everyday financial

battleships can deflect

hoton ’
YOUr placee tcrpgdﬂes, successfully and beat
you must escape into the fastest time?
hyperspace to avoid This exciting game calls
destruction. If you for swift action and
succeed, the action quick thinking to
resumes. Can you beat succeed. No two
the highest score? missions are alike.
NEW 1K SOFTWARE
GRAPHIC — move 1o any part of screen and draw in text or graphics
from a ‘painting palate of your choice.
U.F.O. INVADER — Guide your missile 10 its target via the keyboard.
MASTERMIND — full screen display of this popular game.
RADAR SCAN - can you recall how many battleships or submarines
have been spotted as the speed increases,

16K games cassette £4.95 inc. p&p
1K games cassette £3.95 inc. p&p

Make cheques payable to:

STELLAR SOFTWARE
144 Pampisford Rd., South Croydon, Surrey CR2 6DA

and full documentation send cheque or
PC &7 %% =0 Bilicon Tricks, Dept. OR,
-4 Chichester Rents, Chancery Lane, London WCR2.
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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

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, ZX 80 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 £42 95 + £2 25p&p

® FD Keyboard Kit £18 95
® FD Keyboard Built £24.95
& FD 16K RAM Board £39 95

® Above items + BOp p&p

e FD Kevboard/Mutherbuard add £1595
to Keyboard price

® FD Case £1175+ £1.25 p&p

| To Fuller Micro Systems Please send me
Sandfield Park East

Liverpool L12 9HP
For orders and enquiries tel. 051-236 109 Name
tick ZX80 [J 81 [J

| enclose a cheque _."'n o for

Address

If you don't believe that the Sinclair 2481 can do real work, come
and see us at the ZX Microfair (30 January 1982, Central Hall
Westminster, London SW1).

New product: 2 RELLABLE |1 6K RAM pack for the ZX81 £42

ZXB1 + 16K Software:

% Payroll for up to 30 employees. Meets all requiations. £25

% Stock Control. Fast. big. and versatile. £2

% Budget.£15

¥ Critical Path Anl!.y!ll:. Up to 500 activities. £15

* VAT + + LOAN. 8

% GOLD: an adventure game. Try it ng have a week to spare

With another game on same Lape.
% 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.

COMPETITION
WIN A
48K MEMOTECHI

Open to all purchasers of ‘GOLD" or
Games Pack |

A 48K Mematech will be sent to the player
Tape hint: always rewind who sends us the highest m,,,mﬂm*hy
cassette, keeping their delicate B R s

recording surface protected I you have aiready bought GOLD', send

inside the cassette housing. sae for a copy of the rules

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 —
ZX80/81, ACORN ATOM and APPLE

sBUILT IN

MICROPHOMNE

SPEAXER

E ey o 10 PR «SMART

orosgrarmn bafore COMPACT CASE:
wrers] Bnd CUS UD White A 8.5, housing
seng® p g 00U meaunng

- *":u-' iupqum 100 = 85 = Smen

sSINGLE SWITCH
OPERATION:

Load and save
programs simphy by
selscling posibon an
swaich. Ehrninates
mum caused by

lsaving both jack

plugs n cassetia

racordor, e

«PLUG IN

CONNECTIONS: - -

Supphed ready 1o uie #70 CENTIMETRES
OF CABLE:

pust plug into
computer and cassete ABows you 10 site
recorder — no need casseile rocordor
10 remove plugs ConvEnEntly.
apain. Connechons

sugpled 1o sust yout
[=eppt=

#SIMPLE EASY TO
FOLLOW
INSTRUCTIONS:
Connect up the
contioler wn seconds
~ lgam 1o use in
minutos

Send Chegue or P.O. for £12.00 including P&P to:

ABACUS ELECTRONICS

186, St Helens Avenue
Swansea, West Glam.

Tel: (0792) 50282

MACHINE CODE
DE-BUG/ MONITOR

® ELIMINATE MACHINE CODE PROBLEMS with
E}B(?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 10
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
'--buggindg easier — PLUS many more useful
JTmmandas.

® 2 MUST FOR BEGINNERS & ADVANCED USERS
incentrate on your machine code programs, not
sw and where to store them.

® 7x MC is supplied on a high quality cassette with a 32
perating manual, for only

® SAE for further details.

fully

PICTURESQUE £6.50 gy

6 Corkscrew Hill, West Wickham, Kent BER4 9BB

personal computer softwanre

16K/ZX81 SOFTWARE

“STARTREK"”

SEE——

AND NOW

“SUPER-WUMPUS"

16K STAR TREK": Full Graphics, 4-levels of

play, 8 = B Galaxy, Starbases, Phasors, Photon

Torpedos, Klingons, Romulans, Thomans, etc.

"16K SUPER-WUMPUS": Changing Caves,

Super Bats, Earthquakes, Pits, Magic Arrows,

Traps, etc.

“GAMES PACK 1': Starwars, Hammurabi,

Graphic Lander, Mastermind, Minefield.

"GAMES PACK 2": 3D-Oxo, Pontoon, Android-
Nim, Flight Simulator,

|

Prices: £4.95 inc. each cassatte

£8.95 any two,

Programs wanted — excellent royalties paid.

Send large s.a.e. for details of our expanding

range of software. Mail Order only.

]

Please quote Ref: YCJ1

SILVERSOFT
—— 40 Empress Avenue
liford, Essex
—— 01-518 0877

PROGRAMS FOR ZX81

CASSETTE ONE

| had your Invaders/React casselte . . . | was delighted with this
first cassette.”

P, Rubython, London
“I have been intending to write 1o you for some days 10 say
how much | enjoy the games on “Cassette One”" which you
supplied me with earlier this month. Please let . . . in1o the
secret of your first time load every timel”

E.H., London

CASSETTE ONE SIDE ONE 1K MACHINE CODE
PROGRAMS Raeact, Invaders, Phantom aliens, Maze of death,
Planet lander, Bug splat, Bouncing letters
CASSETTE ONE SIDE ONE 1K BASIC PROGRAMS | Ching,
Mastermind, Basic hangman, Robots
CASSETTE ONE SIDE ONE has large screen versions of
Invaders and Maze of Death, ready for when you get 16K.

All on CASSETTE ONE for £3.80,

CASSETTE TWO

Just out, ten 16K Basic games on one cassette.

OTHELLO CRASH
AWARI ROULETTE
LASER BASES PONTOON
WORD MASTERMIND PENNYSHOOT

RECTANGLES GUN COMMAND

All on CASSETTE TWO for £5.

Recorded on quality cassettes, senl by first class post from;
Michael Orwin, 26 Brownlow Rd., Willesden,
London NW10 9QL.
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ATOM USERS!

ZX81

ADPROM
4000 UNIT

for aoding on EPROMS as
required. Can bi used on ather
computors with 24 pin EPROM sockets

le.g. ZX 8O, « - £32 (excl.vat Bp.p.)

WANTED! ! Elegant programs for our EPROM
and TﬁFﬁlhraﬂ service,
Details on request with brochure

users
| need more memory!
please rush me within :
10 days, the fully assembled, : )
tested and guaranteed &
¥ L) v
BYG BYTE
e * * |
ATOM CONSOLE J 22l
iR

Caseonly « + -+ - £25 | - P
gl 'mk o L —
Polished teak veneered sides. textured biack stelvetite and alum:mum
chassis. }Ptnnw of room inside tn:i F_I:[J:.IrM Ex nan:;ian 14;;15 available ;
from us), power supplies elc..an on top. Available as case anly,
EM expansion unit. and]or ;rtegral ADPADOM 4000.

*

CASES FOR YOUR OWN PROJ‘EC‘ 7S

Low priced QUALITY cases- STRONG enough for the workshop-
ATTRACTIVE enough for the homa.
Matt black plastic end cheeks. textured Stelvetite body, | yrom £6:25
Teak veneered end cheeks, Aluminium & Steivetite body , |, from £7-88
35 3 B {excl. vat & pp.)
FOR BROCHURE & PRICE LIST SEND A5 SAE TO

i

Hame IR LR R R R P T T T T T T T 1 ]
Address .....................................................

R AER AR E R AR AR R TILI LY AR E SRR SRR AR AR R

or with integral R

Make all cheques & PO's payable to:-
Phoenix Marketing, Oaklands House
Solartron Road, Farnborough, Hants.

FULLY INCLUSIVE PRICE

34.95

ELINCA LTD., LYON WORKS,
CAPEL ST, SHEFFIELD S6 2HL |

b
) l VolksComputer. § 5, ARYETRARIETAENE s
«y ') With colour and sound. A L
Abacus Blectronics L) Laskys 0o,
ADDA Computers Ltd 20 Lirsire =
Adkdictive Games &0 Lewave Elpctromics 2
A F Sof twara £ M
A J Harding 60 Macronics 53
Audio Computers o MODR interface 5
Autormts Cartograply » herma Toch 14
B Michae! Orann 85
Brdgo Sottwane 78 Micra Age 6
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Make the most of your
Sinclair ZX Computer...

Sinclair ZX

software
on cassette.

3-9-§ per cassette.

The unprecedented populanty of
the ZX Series of Sinclair Personal
Computers has generated a large
volume of programs wnitten byusers.

Sinclair has underaken 1o
publish the most elegant of these
on pre-recorded cassettes. Each
program is carcfully vetted for
interest and guality, and then

ped with other programs to
orm a single-subject cassette.

Each casserte costs £3.95
{including VAT and p&p) and comes
complete with full instructions.

Although primarily designed
for the Sinclair ZX81, many of the
cassettes are suitable for nunning
on a Sinclair ZX80 = if fitted with a
replacement 8K BASIC ROM.

Some of the more elaborate
programs can be runonly on a
Sinclair ZX Personal Computer
augmented by a l6K-byvte add-on
RAM pack.

This RAM pack and the
replacement ROM are described
below. And the description of each
cassette makes it clear what
hardware is required.

8K BASICROM
The 8K BASIC ROM used in the
ZX81 is available to ZXB0 owners
as a drop-in replacement chip.
With the exception of animared
graphics, all the advanced features
of the ZX81 are now availableon a
/2 X80 -1including the ability to run
much of the Sinclair ZX Software.

['he ROM chip comes with a
new kevboard template, which can
he overlaid on the existing

board in minutes, and a new

rating manual,

(6K -BYTE RAM pack
“K-byte RAM pack provides
= More mfmﬂl’!«-‘ none

module. Compatible with
»dthe ZX80,itcan beused
storage oras adatabase.

\1 pack simply plugs
= CXpansion pﬂﬂ on

clair ZX Personal

Cassette | -Games
For £X81 (and ZX80 with 8K
BASIC ROM)

ORBIT -your space craft’s
mission s to pick up a very valuable
cargo that's in orbit around a star.

NIPER -vou're surrounded
by 40 of the enemy. How quickly
¢an vou spot and shoot them when
they appear?

METEORS - vour starship is
cruising through space when you
meeta meteor storm. How long can
vou dodge the deadly danger?

LIFE-].H. Conway's ‘Grame of
Life' has achieved tremendous
popularity in the computing world.
Study the life, death and evolution
patterns of cells.

WOLFPACK = your naval
destroyer 15 on a submanne hunt.
The depth charges are armed, but
must be fired with precision.

GOLF -what's your handicap#
It's a tricky course but you control
the strength of vour shots.

Cassette 2-Junior
Education: 7-11-year-olds
For ZX81 ewith 16K RAM pack

CRASH - simple addition - with
the added artraction of a car crash
if vou get it wrong,

MULTTPLY -long multi-
plication with five levels 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 ren-question test
completes the program.

ADDSUB - addition and
subtraction with three levels of
difficulty, Again, wrong answers
are followed by an explanauon,

DIVISION - with five levels of
difficulty. Mistakes are explained
graphically, and a running score is
displaved.

SPELLING -up to 500 words
over five levels of difficulty. You
canevenchange the wordsyoursell

Cassette 3-Business and
Housechold
For ZX8I fand ZX80 with 8K
BASIC ROM) ecith 16K RAM pack
TELEPHONE = setup vourown
computerised telephone directory
and address book. Changes,
additions and deletions of up to
50 entries are easy.
NOTE PAD-a powerful, easy-
to-run system for storing and
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retrieving everyday information.
Use it as a diary, a catalogue, a
reminder system, or a directory.
BANK ACCOUNT -a
sophisticated financial recording
system with comprehensive
documentation, Use it at home to
keep track of ‘where the money
goes,' and at work for expenses,
departmental budgets, etc.

Cassette 4 -Games
For ZX81 (and ZX80 with 8K
BASIC ROM) and 16K RAM pack

LUNAR LANDING -bring the
lunar module down from orbittoa
soft landing. You control attitude
and orbital direction - but watch the
fuel gauge! The screendisplays your
flight status—digitally and graphically.

TWENTYONE -a dice version
of Blackjack.

COMBAT -vou're on a suicide
space mission. You have only 12
missiles but the aliens have
unlimited strength. Can you take
12 of them with vou?

SUBSTRIKE=on patrol, your
frigate detects a pack of 10 enemy
'iugs. Can you depth-charge them
before they torpedo you?

CODEBREAKER. ~the
computer thinks of a 4-digit number
which vou have to guess inup to 10
tries. The logical approach is best!

MAYDAY - in answer toa distress
call, vou've narrowed down the
search arca to 343 cubic kilometers
of deep space. Can vou find the
astronaut before his life-support
svstem fails in 10 hours time?

Cassette 5= Junior
Education: 9-11-year-olds
For ZX 8! (and ZX80 with 8K
BASIC ROM)

MATHS -tests anthmetic with
three levels of difficulty, and gives
your score out of 10.

BALANCE - tests understanding
of levers/fulcrum theory with a
series of graphic examples.

VOLUMES -‘yes’ or ‘no’
answers from the computer to a
series of cube volume calculations,

AVERAGES - what's the average
height of vour class? The average
shoe size of your family? The avera
pocket money of your friends? The
computer plots a bar chart, and
distinguishes MEAN from MEDIAN.

BASES - convert from decimal
(base 10) 1o other bases of vour
choice in the range 210 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.

| — | | — | |
ZX SOFTWARE

Sinclair Research Ltd,
6 Kings Parade, Cambridge,
Cambs,, CB215N. Tel: 0276 66104,

— e e —— E— o — —

I-_T-o: Sinclair Research, FREEPOST , Camberley, Surrey, GUIS 3BR. Please print l

Please send me the nems | have indicated below

Qur | Code . Ttem | Jtem price | Tl )
21 | Cassette | -Games L£3.95 .
22 Cassene 2 - Junior Education L3 \I'.i- -
23 I Cassette 3 -Business and Household L3995
M Cassette 4 - Games L3195
25 Cassette 3 - Junior Education £3.95
| 5K BASIC ROM for ZX80 £19.95
I8 | *16KRAM pack for ZXB) and ZX80 (4995
*Post and packing lifapplicable) L2585

*Please add £2.95 vototal order value only iford ering ROM and/or RAM.

| enclose a cheque/ PO 1o Sinclair Research Lid for £ -
Please charge my Access*/Barclaycard/ Trustcard no

*Pleair delere ay applicabls
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See it here, buy it now

AT YOUR LOCAL
BRANCH TODAY!

Birmingham Byteshop Computeriand 94/98 Hurs1 51, B5 410 Teld: 02! 6227148 London Sytashop Compul
924 Lpper Pariament 51 MG1 BLF Tel: 0502 40575 Manchester Byteshop Computeriand 11 Gateway House
House 61'Watkeroo St G2 TEP Tel: 041 221 7409

A ramber of the Coman & Group ol Companies

arland 324 Eutlon Aosd Lendon W1 Tel:01-387 0505 Nottingham Byieshap Computeriand
Piccaditly Station Approach Tel: 061 236 4737 Qlasgow Bytesnop Computeriand Magnet



