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ATARI HOME COMPUTERS BRING A WORLD OF INFORMATION,
EDUCATION AND ENTERTAINMENT INTO YOUR LIVING ROOM

ATARI BRINGS
COMPUTER AGE HOME

Imagine! You just press a few buttons
and suddenly you are creating beautiful
music, or leaming how to converse in French,
German or Spanish

Futuristic? Yes, but it's here today with
the ATARI HOME COMPUTER, the personal
computer that brings space-age technology

down to earth, and right into your own home.

The ATARI HOME COMPUTER is
designed to be so simple that when you plug
it in and use one of our programmes, it's
ready to go. And it’s so brilliant, it can create
a world of wonderful things for you.

EXHILARATING ENTERTAINMENT
The excitement is electric when you
challenge the ATARI computer to a fast-
moving, fast-thinking space battle with Space
Invaders, Missile Command, or Asteroids.

Please send me FREE a brochure, price list and the
address of my nearest stockist.
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Atari InternationaliUKlinc, RH Associates
5/7 Forlease Rd, Maidenhead, Berks SL6 IRP

TARI HOME CO

We've Brought the Computer-Age Home

Play all your favourite computer games
in dynamic colours, sound and amazing
graphics.

EFFECTIVE, EXCITING EDUCATION

Learn everything from languages to
chess and touch-typing, all at your own pace,
from a teacher that never gets tired or
impatient

Learning has never been more effective
or more fun.

Leam to invent your own games,
create your own music and art, make your
own experiments and discoveries.
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Or develop a deeper understanding of
nuclear energy issues as you simulate the
fascinating workings of a power plant.

ATARI Home Computers take you as
far as your imagination can go.

THE FRIENDLIEST COMPUTERS
IN THE WORLD

The ATARI 400 Home Computer is the
perfect way to enter the computer age. Its
surprisingly affordable, amazingly easy to use,
and extremely versatile. .

The ATARI 800 Home Computer is for
more advanced applications, including
business and science. But it's every bit as
simple as the ATARI 400 Computer.

And both grow with you because you
can add many new programmes and a variery
of accessories.

If you would like to know more about
what you can do to bring the space-age into
your home send the coupon today.
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EDITORIAL

NEXT MONTH, with ZX-81 software on flexidisc offered free with every issue, Your
Computer is presenting a new idea in program storage to the micro market — an idea which
could have a dramatic effect on the currently expensive business of buying software. The
flexidisc method eliminates the time-consuming chore of entering a program line by line,
and if adopted commercially could reduce manufacturing costs to such a point that micro
users would benefit from a fall in program prices to one-quarter of their present levels.
The flexidisc is the size of the ubiquitous 7in. forty-five or single, and is made of pliable
plastic. In its grooves, in the form of high- and low-frequency sine waves, it can contain
the kind of program that would occupy one side of a conventional software casserte. You
transfer the software that the flexidisc contains on to one of your own cassettes simply by
playing the disc on your record player and recording it. Once the program is safely
committed to cassette the flexidisc is stored away as the master copy, to be brought out
only if you wish to record another duplicate. Of course, in next month’s Your Computer
there will be full step-by-step instructions on how to use the disc, plus a thorough account

of its workings on the technical level.

When the micro enthusiast, hungry for novel applications for his machine, sets about
buying new software it is clearly not the cassette itself that concerns him but the quality of
the software it contains. Given that the cassette can satisfy the essential loading
requirements, all that it becomes is a container for programs — and compared with the
flexidisc, an expensive one at that. Reduce the cost of the container but not the quality of
the product held in it, and very soon you find yourself on the brink of a software

revolution.

For a better idea of the finances of manufacturing cassette software, we could cite one
program-producer who recently revealed that a cassette which sells for £5 costs an
estimated 22p to make. For that manufacturer to be able to obtain the same percentage
profit margin, the selling price for a flexidisc would be 66p on a production price of 3p.

In the ZX-81’s short 1%-year life, software prices for the machine have fallen
considerably. Micro users look to commercial software for new ideas, and if the flexidisc
means that software becomes even more affordable, new ideas will develop quickly and it
will herald a breakthrough which will have an impact on both the user’s pocket and the

development of micro programming.

NEXT MONTH FREE ZX-81

GAME ON FLEXIDISC
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IMCAOAGE ELECTRONICS

LONDON'S BIGGESTACORN STOCKIST
OFFICIAL

B/B/C|
STOCKIST

Working BBC

machine in stock. Call
in for ‘hands - on’ experience.

ORDERS TAKEN NOW
FOR BBCMACHINE

ATOM KITS
In our books the best computer

kit available. Build yourself
an Acorn Atom for on|y£135.
plus £2.50 p+p

New Software from Acornsoft.
Come and get them all including
Atom ChesseDesk Diarye
Adventures eintéractive Teachings
FORTH e#Atomcalc eDatabase
LISP ® Game Packs 1 — 11e
From £11.50 + 30p p&p

BBC ROM
Update your Atom to the BBC
operating system,

Atom Discpack. £345
5% discpack only £345, operating
manual, cables, plus £2.50 p+p

The BBC Cassette Recorder £28
As chosen by the BBC, but
cheaper! £2.50 p+p

ALL PRICES INCLUDE VAT
ABSOLUTELY NO MORE TO PAY.

THE GP - 80A dot matrix printer.
LOWEST EVER PRICE

ONLY £199 £4.50 p+p

Dot Matrix, Full 86 ASC11
character

New! Just arrived.
The fantastic GP100A
printer. Full printing width.
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FROMTHIS ——TOTHIS
AT THE FLICK OFA SWITCH

With the new ZENITH Monitor. Choose between small or large format
depending on what you're doing. Small format for definition,

large format for display. Full 12 GREEN screen. Only £85 while
stocks last. It doesn’t change the output from your computer, just
changes the size of the display. Ideal for VIC 20, TRS 80, Atom,BBC,

+ Genie-machines. £4.5C pp-

Blank RACOMM COLOUR MONITOR
Cassettes Absolute high resolution. 700x300
40p each, pictals 12" £350 + £5 p+p Atom

£350 BBC, & Genie machines.

for 10. DAl Personal Computer. £684

70pp*P  |48K RAM 24K ROM

If it’s not in the advertisement,

Also available: send for our mail order lists.

2114 IC’s, Paper for most :
printers, Enormous selection of We accept company/
Books, Leads, etc, etc, etc, Institutional orders.

IMCAOAGE ELELTRONILS

135 HALE LANE EDGWARE MIDDLESEX HA8 9QP

Cansofe

The Software Division of Tangerine Computer Systems Ltd.

NEW PRODUCT

TAN-FORTH: The OFFICIAL version is now available
on disc and cassette.

I You get all this: Tan-Forth Interpreter/Compiler, Full I
Forth Assembler, Editor, Random Numbers, Chunky
Graphics, Case Statement, 4 Demonstration Games/
Routines, plus a printer utility.

Complete with a superb 96 page manual. Requires
min 16K Microtan System, disc version £35.00 plus
VAT, cassette version £29.95 plus VAT. Please add
75p postage and packing.

THE TANSOFT GAZETTE

The complete bi-monthly magazine for the Tangerine
owner. In-depth reviews of products, original
programs and software ideas, advanced ‘inside’
information about how the Microtan System works.
Business and games software. Every issue includes a
discount voucher for Tangerine products.

Why not subscribe now? Only £15.00 for six issues.
Please make all cheques payable to:

CANTCTINC ompuer fusms 0

The Science Park, Milton Road,
Cambridge CB4 4BH
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TEL:01-959 7119 TELEX 881 3241

ATOM USERS'!

ADPROM
4000 UNIT

TR v for adding on EPROMS as
P required. Can be used on ather

% computors with 24 pin EPROM sackets
(e.q. ZX 80). + - - - £32 (excl.vat&p.p.)

WANTED! ! Ele?ant programs for our EPROM
and TAPE library service.
Details on request with brochure,

* * *

ATOM CONSOLE

Caseonly - - - - £25 W S
{excl.vat & p.p.) i

Polished teak veneered sides, textured biack stelvetite and aluminium
chassis. Plenty of room inside for RAM Expansion {units available

from us), power supplies etc..and TV.on top. Available as case only,
or with integral RAM expansion unit, and/or integral ADPROM 4000.

# 3 *
CASES FOR YOUR OWN PROJECTS

Low priced QUALITY cases-STRONG enough for the workshop-
ATTRACTIVE enough for the home.

Matt black plastic end cheeks, textured Stelvetite body, | from £6-25
Teak veneered end cheeks. Aluminium & Stelvetite body , , from £7-88

e % & {excl.vat & p.p.)
FOR BROCHURE & PRICE LIST SEND A5 SAE TO

ELINCA PRODUCTS LTD., LYON WORKS
CAPEL ST., SHEFFIELD S6 2HL




BIG SAVINGS ON

400

S & SPECIAL PRICE ONLY
INC

£299:

Complete with BASIC
language cartridge and
MAIN DEALERS FOR manual

Available whilst stocks last!
ACORN-~VIC 20 pus ATARE 410
B.B.C.-ATARE CASSETTE RECORDER

~ mammal] AND SOFTWARE SPECIALISTS ~ NOWONLY £55

Its here at last!
B.B.C Microcomputer
Games Pack 1

Suitable for BBC models A & B
GAMES PACK INCLUDES
STARWARS — BLACKJACK
ALIEN INVASION — SIMON — FORTUNE
Phone for details ACORN ATOM Packages

or further mformahon send large S.A.E.

_(0mp“‘e.- 72 NORTH STREET,

ROMFORD, ESSEX.

oooooooo
wwwwwwww
P g, e S PR, B -,
ﬁﬁﬁﬁﬁﬁﬁ

f

'0'All TEL 0708 60725 | gum

YOUR COMPUTER, MAY 1982 5



& 'tronics ZX 80/ 81
4K GRAPHICS ROM
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SOME OF THE GRAPHICS
NOW POSSIBLE ON THE ZX81

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.
This holder can be fitted with a 1K/2K RAM and can be used for user definable graphics so you can
create your own custom charactor sets. £29.95.
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HARDWARE/ SOFTWARE

ZX KEYBOARD

Now with repeat key and facilities to add numaric pad. The keyboard has all the 80/81 functions on
the keys.

The keyboard has been specially designed for the Sinclair computer and is supplied ready-built. It
also has facilities for 3 extra buttons which could be used for on/off switch, reset, etc. £27.95.
Numaric add on £10.

MEMORY 80/ 81

16K RAM MASSIVE ADD-ON MEMORY
for 80/ 81 £32.95

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 stunning, the speed at which this runs makes ZX
invaders look like a game of simple snap. £4.95.

GRAPHIC ROM SOFTWARE CENTIPEDE. The graphic ROM version of our popular Centipede
game. The only real versior of Space Invaders on the ZX81.

a
¥ 23 Sussex Road, Gorleston,
ro n I ' s Great Yarmouth, Norfolk.
Telephone: Yarmouth (0493) 602453
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MORE POWER TO YOUR POCKET!

WRY YT TRACE  PAT

oiR: FY-TBZP

f ARC HYF

Etl'_'i:lr i
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and held alphanumeric
programmable—-BASIC
language - holds up to ten differ-
CAEEEE ent programs simultaneously —
subroutines nested up to ten

,,,-_n;; ~———1 levels—program looping up to

eight levels—simplified program
editing and debugging —variable

n-n-mm

=

programming capacity: between

1680 steps with 26 memories and
80 steps with 226 memories—

55 single key routines including
log, trig and hyperbolic—built-in
routines include standard devia-
tion, regression analysis and
correlation coefficient—all
programs and memory data

THE FX702R A POCKet COMPULET i wiiooo o

that communicates
in BASIC language.

program examples. Optional FA2
adaptor for program storage on
cassette and FPI0 printer.

RRR £109.95

AVAILABLE AT SPECIALIST CASIO CALCULATOR OUTLETS.

CASIO. A WiLLTHEY THINKOF NEXT?

CASIO ELECTRONICS CO. LTD., UNIT 6, 1000 NORTH CIRCULAR ROAD, LONDON NW7.

ZX81 HARDWARE

40 KEY KEYBOARD. Kit £20.95. Built £25.75 (RE77)
® Proper typewriter style keys
e All legends and graphics in two colours
® No soldering required to ZX81. Plugs in.
(RAM/Printer not affected)
¢ Complete with all parts, connectors, feet and comprehensive instructions

24 LINE IN/OUT PORT. Kit £16.95. Buiit £18.95 (RESS)

o Each kne either in or out.

e Controlled by BASIC.

o Allows printer/RAM to be used without 3 motherboard.
{Motherboard version kit £13.50. Built £14.50)

3 CHANNEL SOUND/TIMER BOARD. kit £16.95. Buiit £18.95 (RE161)

® 3 independent channels.

¢ Controlied by BASIC

¢ Full range of notes.

¢ Complete instructions with examples provided.
¢ Can be used as a sophisticated timer/counter.

MOTHERBOARD. kit £15.75. Buit £18.50 (RES2)

& Two connectors on board.
& Six connector board. TBA.

CONNECTORS & PLUGS

® 23 Way female connector for ZX80/81. (REBD) £2.95.

e 23 Way male connector. (REB7) £1.30.

® 23 Way male connector to fit two female connectors together. (RES0) £1.60

e 30 Way ribbon cable. £1.40 metre.

® RAM pack connector. Aliows RAM pack to be remote from ZX80/81.
RE170. £6.95 buik

@ In/out connector and sound board connector. (RE78B) £2.95.

BOOKS AND TAPES

Getting acquainted with ZX81, £4.95.
Mastering machine code. £5.95.
Programming for real applications. £6.95
Tape for roal applications book. £11.44,

Send SAE 5” x 7" for free illustrated catalogue.
All products available ex stock (allow 7 days extra for built products.

PAYMENTS: Cash with order or ACCESS/BARCLAYCARD. Official order welcome.

Dealers write for rates.

All prices include pEp and VAT. Overseas add £1.80.

REDDITCH ELECTRONICS, DEPT. YC

21 Ferney Hill Ave., Redditch, Worcs. BS7 4RU
Tel (0527) 61240.
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~ LOOK!.
NN 3best—sellmg ZX81 16K cassettes ,

. You can’t go wrong . . . our

sell-outs at the ZX Microfairs . . (AXI>
N

" 7X81 LABYRINTH |
THE 3-D MAZE GAME FOR 16K

Select your maze dimensions, then see the full maze plan. Which route will you take?
The entrance appears, so step forward along the passages (shown as you move in
fabulous 3-D effect). Help is always available. Full action replay — relive every step
Every maze is different — so you won't get bored. Very visual, fast (m/c) moves
Almost 14K! We've sold thousands! . . only £5.95

ZX81 BREAKOUT 3

THREE super versions in one — don’t confuse with 1K versions. Can you advance
from the PRACTICE to the PROGRESSIVE and ACCELERATION games! Exciting
graphics, Single or Double bat. 4 speeds. Best score shown. Fast (m/c) action. This
really is the best Breakout cassette around . .only £5.95

ZX81 CLASSIC 3

Hours of fun with these 3 challenging yet educational classics. HANGMAN — 450
words. 3 levels of difficulty — for all ages! Don’t miss the hanging!
plus CODE BREAK — Not one but two levels in this test of mastermind type logic
plus PAIRS GAME — Which letters hide the matching numbers? A frustrating test
of memory as you select your choices. Can you do it in less than 14 goes?

. . only £4.95

Each cassette has full instructions and load tips

*Special offer — Buy 2, deduct 90p from total. ALL 3 only £14.95"

A XES sorrware FOR MICROS

To: AXIS (YC2), 71 BROOKFIELD AVENUE., LOUGHBOROUGH. LEICS LE11 3LN

| enclose cheque/POforf .........ccoivviiivninnnn. . payable to AXIS,
Pleasesend _JLABYRINTH [ BRreakoutrs [Jcrassics
Name: 2= ISRl 7o = o Date - ey
Address: -~
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BIRDWASTNIG 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

/4,00
VIC 20 ‘ = UK101 A,chz:,,,

* 24 Colours, 8 for Characters, 8 for Border, !.. ; UK 101 Kit inc 8K memory £125
16 for screen mixed as you wish. ; Ready Built inc 8K memory £175
*3 tone Generator for sound. Complete in case £199
:Uses Pet Basic *Plugsinto T.V. 4K Expansion 8x2114 £10
,\“].”]?C"‘F?VY expandable to 32K Parallel Printer Interface  £24.50
complete with Cacas £19.95
lgf,;e",”gﬂ;';‘y‘" e Chromasonics Sound Kit  £24.50
ONLY £165.00 Colour Kit £69.95
e NEW NEW NEW
A 32K Dynamic Memory Board
ONLY £38.00 Sl e
@;’g“gﬁi‘ﬁgﬁ; e P.1.0. and Eprom Programmer Kit
| |
80 Column, 30 CPS, only £24.50
Tractor Feed
ONLY £199.95
APPLE Il PLUS PET
AUTOSTART “EUROPLUS" 4016 16K RAM 445.00
48K Apple Computer 649.00 4032 32K RAM 569.00
Disc Drive with Controller 803232K RAM 755.00
349.00 = 809696_K RAI_VI 960.00
Disc Drive without Controller 40403;::: 3{::2 %‘%
‘ Colour Card 223% 3 \ 4022 Printer80Col 357.00
F o ST ' o A 8024 Printer 132Col 975.00
ey, Silentype Printer 198.00 fmmsm——sma 8026 Printer/Typewriter

A

A range of Apple w Egg: A range of Pet
Accessories and Accessories and
Software are available

Software are i
available

& ~Graphics Tablet 425.00 /it Sl

- ‘*':,7_ “,w

VIDEO GENIE

PRINTERS £299 eG3003
INTERFACES AND CABLES Utilises Z80, 12K level Il Basic, In-
@\ FOR APPLE [l, PET, TRS80, tegral Cassette Dock, UHF O/P, 16K
‘ RS232, UK101, SHARP RAM, all TRS80 features. Simply
pER SUPERBOARD — ALL elI:JQSMII‘ltO monitor or UHF TV. With
AVAILABLE. oLl
EPSON MX80 FT/1 £399 PARALLEL PRINTER INTERFACE INC CABLE £38.00
EPSON MX80 £ CHROMASONICS PROGRAMMASLE SOUND KIT £24.50
359 Dual single sheet friction and SOUND KIT (FITTING EXTRA) £8.20
Dot-matrix printer with Pet tractor feed, 9 wire head, true LOWER CASEKIT (FITTING EXTRA) £29.80
graphics interface. Centronics descenders COLOUR KIT (FITTING EXTRA) £36.00
parallel and senal. Pet and EPSON-MX80 FT/2 £440 EXPANSION BOXINC 16K RAM £199
Apple compatible. True bidirec- An FT/1 with high resolution 16K /32K RAM BOARD £94/ £129
tional, 80 cps. graphics. NEWGENIEIINOWAVAILABLE .........ccovvieennnnn £310
EP80 MX82 £389 SEIKOSHA GP80A £199
As MX80 plus high Resclution Dot mairthS x7, %chllumnsa:ﬁ’g
Graphics cp$ graphics, double widt
s characters TANTEL
JUST PHONE FOR FURTHER DETAILS PRESTEL BY TANTEL
COMMUNICATIONS AT YOUR FINGERTIPS
MONITORS FOR BUSINESS & HOME. UP TO DATE INFO
180,000 pages of information on Travel, News,
9” Green Screen £99.00 HITACHI PROFESSIONAL Investment, Holidays, Hotels Etc., Etc.
12" Green Screen £125.00 97 £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.
ALL ITE 4RRY 4 ONi ARAN
Please add VAT 15% to all prices. Postage on computers, printers and cassette decks charged at cost, all
other items P&P 30. Place your order using your Access or Barclaycard (Min. tel. order £10). Export enquiries
welcome. Official orders welcome.
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ZX81

HINTS & TIPS for the ZX81 £4.25

by ANDREW HEWSON

“Good value and quite fascinating . . . 3 very inexpensive way of acquiring months of
programming experience’ Your Computer Nov 198'|
“Excellent .. . . very good value for money” SYNC
80 pages oxplaining how t0 squeeze 8 computing quart out of a Sinclair pint pot
Saving Space — vital reading for all ZX81 users

Understanding the Display File — using the display file as memory, clearing 8 part of
the display, using tockens in PRINT statements. Covnerting ZX80 programs

explaining simply but comprehensively how to convert the hundreds of published ZX80
programs. Chaining programs — revealing techniques for passing data between
programs, calling subroutines from cassette and establishing data files. Machine Code
Programs — all you want to know about Z80 machine language. Explaining how to
write, load, edit and save machine ¢ode and how to debug your routines. Routines and
programs are scattérad liberally throughout the text and the final chapter consists of 12
useful, interesting and entertaining programs such as LINE RENUMBER, BOUNCER,
SHOOT, STATISTICS, etc.

—

16K RAM £37.50

A top-quality add-on memory, simply plugs into
the back of your Sinclair computer. Can be used
in conjunction with the ZX printer, Neatly
packaged in a black plastic shell to match your
ZX81. Supplied with one year's guarantee.

ZX81 “*SPECIAL OFFER"" FREE COPY OF QUR [%
SUPER ‘SPACE INTRUDERS’ CASSETTE with “
ANY order for the 16K RAM received by 23.5.82.
One copy per customer,

64K MEMORY £79.00
Developed by Memotech this amazing 64K RAM needs NO extra power supply.
Simply plugs neatly and firmly into the rear port of your ZX81. Can be used with the
ZX printer and other add-on hardware. Just look at these features . . .

#8-16K can be switched in and out in 4K blocks 10 leave space for memory mapping).
#12.16K can be protected against overwriting during loading from cassette.

#*directly addressable and user transpartent.

*up to 15K of basic program.

%#32K or more of variable area.

280 OP CODES £1.45

A must for the beginner and the experienced programmer alike. This handy ready
reckoner lists all the 600 plus Z80 machine code instructions in decimal and hexadecimal
with their mnemonics. Each Op Code is succinctly explsined and cross-referanced
Supplied in a protective transparent wallet for easy reference and durability.

Cheque with order or quote access number to:

HEWSON CONSULTANTS

ZX81

16K SOFTWARE
'..- -" o

S
SPACE INTRUDERS £5.95 o
Not to be missed. All action display. 40 l.
alien ships in each squadron. Automatic ¥
option — the machine plays itself, TR ] Y

Squadron after squadron of aliens attack s

your position. Three laser guns. Full *\ / -~

score display. Written in machine code / e
PROGRAMMERS TOOLKIT  £6.50

Are you writing your own programs for your ZXB17 Then use our TOOLKIT to do the
donkey werk. Copy into RAM before you start work and then you will have it at your
fingertips. Comprehensive LINE RENUMBER including GOSUBS and GOTOS; LOAD,
EDIT and RUN machine code programs; INSPECT the ZX81 system routines; COPY

them into RAM and PATCH and/or EXTEND them; FIND a given psece of BASIC code
and replace all occurrences of it; move blocks of Basic lines with EDIT.

"
-‘

LANGUAGE DICTIONARY £3.75

Now you can construct your own Englksh/French, English/ Anything dictionary with our
LANGUAGE DICTIONARY. UPDATE the entries, SEARCH for a word, CREATE a new
dictionary and save it on tape.

1K SOFTWARE

MINI INTRUDERS for the 1K machine £3.95

An incredibly fast moving game, dodge left and right to avoid falling missiles. Fire Salvo
after Salvo at the attacking alien squadron, more aliens join the squadron all the time
Count how many lazer bases you lose before you have cut them down,

PLANET LANDER £3.75

Four programs:

i) Planet Lander; u) Space Docking; il Stopwatch; iv} Clock,

STATISTICS £3.75

Three programs:

(1) (1) Statistics; prints the current mean and standard deviation after each value is
entered. () Regression; prints the current mean and standard deviation of the y values,
the x values and the intercept and slope of the regression ine. {I11) Trend; prints the
cufrent mean and standard deviation of the y values; the x values and the intercept and
slope of the trend line.

{2) Chi square test calculates the value of the chi square statistic for comparing
observed and expected volues

131 Graph plot; plots a graph of data entered from the keyboard.

Specia! offer

Mini Intruders and Planet Lander £5.00. Offer closes 23.5.82.

HEWSON CONSULTANTS, Dept. YC, 7 Grahame Close, Blewbury, Oxon OX11 9EQ. Tel: (0235) 850075

MICROWARE

RETAIL SHOP IN

LEICESTER
for ZX81
ACCESSORIES, SOFTWARE

Keyboards, Ram Packs, I/O Ports, Monitors, Graphic
Rom; Home/Business, Fducational, Serious, Games
Programs, Books, etc.

Y SPECIAL AT ZX MICROFAIR %

S/HAND SINCLAIR MACHINES e.q. ZX81's £47.50
also
NEW SPACE-TYPE GAME BY COLLINS
COMPUTING

ORIGINAL GAMES, ENHANCED MOON LANDER
ETC BY COWIE COMPUTING

DORIC COMPUTER SERVICES “ORACLES CAVE”

SCISOFT ORIGINAL EDUCATIONAL PROGS &

“TEACHERS MARK BOOK"

MiCRLOWHRE
JHEMOHIMA

+
‘A" LEVEL/TECHNICAL PROGS BY COMPUTER
TRAINING CONSULTANTS
BYG-BYTE 16K RAM PACK, ETC.

MICRUOWARE

131 MELTON ROAD, LEICESTER
TEL: LEICS 681812
(OPEN 9.30-5.30 — CLOSED THURS, SUNDAY
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30+ PROGRAMS FOR
THE BBC MICROCOMPUTER

This Book contains program listings, with explanations & tips on using
the BBC Micro.
GAMES, UTILITIES, EDUCATIONAL, GRAPHICS & MUSIC
“ASTRO RUN", “SCREENPLAY", “3D GRAPHICS™ . ..
Most programs will run on Model A & B. Edited by C. Evans,
various Authors.
£5.00 inclusive of p&p April 82

CARRYING CASES FOR MICROS
FIBREBOARD

ZX81 : £18.50

BBC Micro i £18.50

Apple . / £18.50

2 Apple Disks £18.50

Compact black ABS bricfcase style, for ZX81 £19.50

p&p ol cases
Carrying cases are foam filed with cutouts for: “Micro, PSU, & Cassene
recorder, ZXB1 cases also have room for Ram pack & Printer. Apple
cases have room for Micro only, Fibreboard cases can be supplied,

modem suitcase style or robust old fashioned style with strengthened
comer pads.

Cassette Leads for the BBC Micro
{The BBC Micro comes with an incomplete lead)
7 Pin Din 20 7 Pin Din
7 Pin Din t0 5 Pin Din & 2.5mm minijack
7Pin Dinto2 x 3.5mm & 2.5mm minijacks
7 Pin Din Plugs Two for

£4.65 pbp 35p
£4.65 pbrp 35p
£4.65 p&rp 35p
£0.65 p&p I5p

Monitor! Video Leads all use 75 ohm coax cable.
BNC plug to Phono plug (e, BBC Micro to Rediffusion
TVRM) £2.20 p&p S0p
BNC plug 10 BNC plug £3.10 p&p S0p
Other icads available. Send SAE for full list of our products

RAM Chips 4816 As used in the BBC Micro £5.00 each
(8 chips required to expand from model A to B
capacity)

2114 As used in the Acorn Atom £1.30 each

20 for £24.00

(20 chips are required 10 expand from 2K to 12K)
6116 As can be used to replace Ram chip inside the

Sinclair ZX81 1o give 2K internal memory £7.50

p&p Ram chips £0.50 per order

Long and short Programs for the BBC Micro wanted, no program 100
short or long. Programs bought outright or good royalties paid. Hardware
designs also wanted.

L. J.E. Microcomputers

25 HENRY AVENUE. RUSTINGTON, W.SUSSEX BN16 2PA
(09062) 74958

Al prices inclusive of VAT where sppropriate




ANGLO AMERICAN SOFTWARE CU

BBC — TRS-80 — ATARI — PET — APPLE — VIC — ZX81

We know what it is like out there, because that’s where we came from. Before we decided to become software
entrepreneurs, we were just like you enthusiasts searching through magazines for the ideal mail order software
source. What we hoped to find was a single entity that offered an ultra-wide selection for our micro-computer.
That pre-selected only the best of many similar sounding programs that reached the market every month. That
could give us personal assistance with the purchase-decision process, and that stood behind its products. When
we couldn’t find it we decided to become it. So ANGLO-AMERICAN SOFTWARE CO WAS BORN.

Please state clearly the program(s) you require. Include your name, address & machine type + memory size.
Prices include VAT, postage & packing.

OIL TYCOON

What would it be like to be an ol
producer. Find out with this action
packed simulation as you try to
become an oil tycoon. Explore for
new wells get reports, name your
own price for oil — but don’t get too
greedy or beware. The game involves
strategy and chance. You could end
up as one of the wealthiest men in
the country or the bankrupt victim
of too many oil spills. You will

find OIL TYCOON both challenging
and exciting.

PRICE £9.95
CASSETTE

DUNGEON OF DEATH

Your quest is to search for the Holy
Grail where you descend through 12
levels, find the Holy Grail and return
to the surface. The Grail is quarded
by SMAUG the most fearsome
monster of all and ten lesser breeds.
You can only survive by using all the
powers at your command. You can
cast magic spells, drink potions that
may or may not help you find items
to help you fight the monsters. Step
softly in the darkness. Treasure or
sudden death is only a footfall away
in the DUNGEON OF DEATH.

PRICE £10.75
CASSETTE

MASTER DIRECTORY.

Wasn't it yesterday you threw the
cat into the washing machine because
you couldn’t find where you had put
the last Adventure game you had
saved or was it that you gave your
mother in law the leftover curry
because your three year old had
mixed up all your data disks and now
you don’t know which one is which.
Well cheer up MASTER
DIRECTORY is here. The M.D. isa
storage program that reads the files
on your disks, stores the name,
extension and even records the free
space on each disk. All you do is
number your disks. You can use it
alphabetically or search for name and
ext search for free space. Store 5000
files or 320 disks.

Requires one disk drive.

PRICE £21.00
DISK

AIR FLIGHT SIMULATION
Instrument takeoffs and landings are
no picnic ask any pilot. This com-
puter simulation is sure to keep you
on the edge of your seat. You begin
with a full tank of fuel and a flight

plan to learn simple take-offs
and landings. Pay attention to
your instrument panel too steep
a bank and your air speed — will
drop like a stone. . . so will your
plane. It's about as close to the
real thing as you can get this
side of the runway. Fun for all
the family when you learn to do
acrobatic manouevres.

PRICE £9 95

CASSETTE

THE FLYING CIRCUS

Is a package covering biplane to
modern day planes. These seven
programs offer you the daring
realism of flight.

1. AIR FLIGHT

2. NIGHT FLIGHT

3, AIRMAIL PILOT

4 MOUNTAIN PILOT

5. 0'HARE (air traffic controller)
6. APPROACH RADAR

7.JET FIGHTER PILOT

A great combined flying package.

SANTA PARAVIA & FIUMACCIO
Fancy beinga MRS THATCHER
well with this program you will come
as near to it as you will ever be.
Perhaps | should acquaint you with
the domain. It is not a wealthy Area
but riches and glory are there for the
aware. You will have to worry about
the serfs requesting more grain if
they don’t get it they may flee.
There is the weather as well if it is
good so will the crops be. You may
find you have to increase the tax.
You may also wish to build a new
palace to measure your progress the
official cartographer will draw you a
map so as to see how to plan your
strategy. A very entertaining game.

Try to master the lot. PRICE £10.50
CASSETTE
PRICE £25.00 PRICE £14.25
DISK DISK
SEND 75p FOR FULL ¥  PROGRAM OF THE MONTH #*
CATALOGU_E SPACE SHUTTLE
Refundable against purchase Save £4.50

Dealer Enquiries Welcome

5.3 million pounds of thrust sent the space shuttle
COLUMBIA into orbit. Now on-board computers will
help to bring her safely and gracefully back to earth.
SPACE SHUTTLE puts you in the command pilot’s

ANGLO AMERICAN SOFTWARE CO. chair of the first reusable space vehicle and until com-

mercial flight becomes available this is the closest you

138a Stratford Road EN will get. We feel this is one of our best oro

x : grams.
Sparkhill : :
B RMINGH B11 1AG PRICE £17.00 Special offer price of £12.50 CASSETTE.
021-771 2995 24 hour ansaphone ‘.’ ‘*‘
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RAM EXPANSION 16K, 32K, 64K, 128K, 256K!

MEMORY 6502 BASED
UPGRADE (o are internal modules)

ZX80 BASED

(External Ram Packs and
internal modules avaiiable)

e.g. ATOM, PET,
UK 101, 0.S., AIM

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

16K £45 (Kit, Prices incl. of E33 (Kit) Prices incl. of
32K £52 (Kit)f PSU components  £40 (Kit)f PSU components
Ready built

charge: £10 £7

LARGER

EXPANSIONS

64K £80 (Kit) £70 (Kit)| psu not
128K £120 (Kit) ¢ F25007 £110 (Kit)f necessa
256K £200 (Kit) Not yet available
Ready built

charge: £10 £7

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

Discs are fast, but in some cases, not fast enough. You
may have a customer waiting for details on the ‘phone
— and he can quickly become impatient. In such
situations, when your computer has got to look through
up to a few hundred files, our memory expansion
systems really can help.

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

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

1. READ/WRITE program

2. READ/WRITE screen

3. READ/WRITE string and files
4. READ/WRITE numerical array

Take as an example the READ/WRITE screen function
for a PET. This literally treats the screen as a piece of
paper on which you can draw or write whatever you like.
When you have finished, SYS 940 will store the result in
one of the 256 screen pages in just 18 milliseconds (the
blink of an eye!). Another example: the READ/WRITE
string and files function opens to your Micro as many as
1000 files at any one time! If you want the file 100, write
string AS with the contents of file 100 — it will take only
8 milliseconds.

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

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

AUDIO COMPUTERS
87 BOURNEMOUTH PARK ROAD
SOUTHEND ON SEA, ESSEX

HXCHBSS

TWO GREAT ZX81
16K CHESS GAMES
4XCHESS (ENRANCED)

@ Written totally in machine code.

® Full graphic display of Chess board.

®Six levels of play: Two play within competition time limits.

® Option to play Black or White.

®Plays all legal moves including castling and en-passant.

OICassette routines for saving unfinished game and returning to
ater,

® Displays moves of game on screen or printer for analysis.

®Print a copy of the Chess board onto the printer.

®Board can be set up in any position, you can even swap sides
midgame.

® Clear whole board with one command: for end game analysis.

£6.50

ZXEHEBS “ We believe the strongest ZX81 Chess game as
no other has beaten it!!

® All the features of ZXCHESS plus:

®Book of 32 opening moves.

.1$even levels of difficulty: FOUR play within competition time
imits.

® A move is suggested by the ZX81 if wanted.

® Optional Full Graphic version using the QS CHRS Board.

£12.99

2 copies supplied on cassette with full instructions.
Cheques and postal orders payable to:

ARTIC COMPUTING gmam=
396 JAMES RECKITT AVENUE, mim
HULL HUs 0JA =S

MPUTING

moving ahead

with

® ® ZX software
ZX CHESS & ADVENTURES

PROGRAMS FOR THE ZX81/80 INCLUDING -
Very popular machine code program, with six

ZX CHESS | levels of play and an analysis option. Unbeaten
reduced to £6.50 oycept by:
A new improved version, wtih a faster
ZX CHESS I response time, seven levels of play, and in
now only: £12.99 ,qdition a recommended move option.
Exciting machine code games with instant
ADVENTURES . 9

response, choose from the range below. You
ADVENTURE ‘A’ find yourself stranded on an alien planet.
£6.00 Can you reach your ship and escape?
In a jungle clearing you come across an Inca
ADVENTURE ‘B’ temple. You must break in, collect treasure and
£7.00 escape alive. Beware. Includes a cassette save
routine,

You are unfortunate enough to be drawn to
an alien cruiser. Can you reach the control room
and free yourself or will they get you first?

Includes a cassette save routine.

GALAXY WARRIOR £3.00
Fast and exciting interactive animated graphics game.
Hunt clingons and go through black holes . . .
1K GAMES PACK £6.00
and many more. For a catalogue giving full details, please send a S.A.E. to:
GALAXIANS £6.50
All the features of the arcade game in a fast machine code program.
Swooping attackers, explosions and personalised scoring.
ZXBUG £7.00
A 30 in 1 machine code tool and disassembler, allows access 1o registers
and search through and modify memory; with cassette routines.

Artic Computing, =y
396 James Reckitt Avenue Hull, HUS 0JA ——

ADVENTURE ‘C’
£8.00

o —<ua
(2]
j=mm )
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JRS SOFTWARE

19 WAYSIDE AVENUE, WORTHING, SUSSEX, BN13 3JU
TELEPHONE WORTHING 65691 (Evenings and Weekends only)

16K RAM PACK £35 ($69.95)

WHY PAY
Fully built, tested and guaranteed MORE

Black case

No ‘wobble’ problems — fully supported by ZX81
Fully compatible with printer etc, etc.

Full refund if not delighted

( Please allow 14-21 days for delivery)

An ESSENTIAL addition to your 1K RAM ZX81 (or ZX80 8K ROM)

(please state which when ordering)
Lo lo]{hgM (written by PAUL HOLMES)

Provides the following additional facilities:

Line renumber — you state starting number and increment value.
Search and replace — changes every occurence of a character as you require.
Free space —tells you how many free bytes you have left

SPECIAL GRAPHICS ROUTINES

Hyper graphics mode — graphics never seen on a ZX81 before.

Open — instantly sets up as many empty print lines as you require. (1K version only)
Fitl — wused in conjunction with OPEN fills your screen instantly with your
specified character ]

Reverse — changes each character on your screen to its inverse video.

TAPE ROUTINE — provides a system WAIT condition until a signal is received in
the cassette ear jack — many uses !

All these routines are written in machine code and together take up only
164 BYTES of your precious RAM - an incredible achievement!!

The price is incredible too! ONLY £3.95 ($7.90) for cassette, including FULL
instructions and example programs.
ALSO availablie 16K version ONLY £4.95 ($9.90) which includes all the above PLUS:-

GOTO’s and GOSUB's included in line renumber. m
Search for and list every line containing specified character.

CASSETTE professionally recorded by SOUND NEWS STUDIOS

GAMES PACK— Beat this for value! . 5 x 16K programs PLUS 2 x 1K programs RIK: 3
3-D Battle (M/code-1K) — Fast-moving space battle with continuous count-down REELU)
of energy units left.

City Bomb (M/code-1K) — Destroy the buildings and land your plane. Your tuel
has nearly gone and you circle the city lower and lower.

Warp Wars (Basic & M/code-16K) — Features realistic space-craft moved by M /code for
(previously sold at Microfair with instam response.
Sweet Tooth for £4.95)

Snake (Basic-16K) — A game of thought and skill. Pass through all the marked
(previously sold at Microfair squares without crossing or doubling back on your path,
for £3.95) but watch out for the expanding black blob.

Sweet Tooth (Basic & M/code-16K) — M /code routines used to move your fat face round the
screen and gobble the sweets.

PLUS $lalom and Black Holes (previously sold together for £4.95)

OVERSEAS CUSTOMERS Payment may be made in Sterling (Money Order available at
PLEASE NOTE your bank) or $U.S. (U.S.A. customers only).

— ===

ALL GOODS SENT AIRMAIL

YOUR COMPUTER, MAY 1982 13




14

APPLE II 48K.eeees...£670.00
DISK DRIVE

WITH CONTROLLER«.....£370.00
DISK DRIVE

WITHOUT CONTROLLER...£290.00
BMC 12" GREEN MONITOR

12" GREEN MONITOR....£145.00

PC 1211 POCKET COMPUTER.69.50 €
MZ 80K (48K) COMPUTER. PHONE FOR
MZ 808 (64K) COMPUTER. C bmice .
DUAL DISK DRIVE.........550.00

P3 PRINTER e enssnnsn.360.00

P& PRINTER s s soocssnss 74500

P6 PRINTER. e eeoesss.. -420.00

SPEED BASIC. .+ vsvssesss 10.00

MACHINE CODE s sesoeossss17.40 b
EDITOR/ASSEMBLER. «« ... . 35.00 b
PASCAL INTERPRETER......40.00 b
MZ 80K DUST COVER.......5.00 @
APOLLO WORD PROCESSOR...24.95 b
BALC I oo oot s Bh R B
DATA' BASE. ool st seas 29550, b
ZEN EDITOR ASSEMBLER....19.50 a
MACHINE LANGUAGE........ 17.76 b
MZ 80K DUST COVER..+.ss..5.00
POSTEDON - s o s e 5580
ADDRESS BOOK. . .+«voeess.5.00
MOONLANDER « « « « « s« v s e sves5.00

auperior aystems Lid. Shetfield

178 West Street, S14ET. Tel.(0742) 7550005.

iMail Order
ACCESSOnes

Postage Rates

a.75p b.1.00 ¢.1.50d.2.50 e.5.00

BOOKS
(SEND SAE FOR FULL LIST)

BASIC HANDBOOK+:vessaseeaa13.95 €
SOF TWARE SECRETS(MZ80K)...7.95 b
APPLE II USER GUIDE...... .11.10 c
BASIC BASIC..... cssseessss8.95 b
PROGRAMMING 7ZB0..ceeses0..11.95 C
PROGRAMMING 6502:ce0s00s+4.10.75 ¢

PROGRAMMING VIDEO GENIE...5.00 b
ZX 81 COMPANION:vesseeeese7.95 b
ZX 81 POCKET BOOKeeoosoaae 5.95 b
GETTING AQUAINTED ZX8l....4.95 b
GETTING AQUAINTED ACORN...7.95 b
HINTS & TIPS ZX8l.vveve.. 4.25 b
CP/M HANDBOOK...ccoevosaae 11.50 c

6502 GAMES ccosesssonsosasalle25 C
MICROSOFT BASIC.eeesesesss8.75 b
ATOM BUSINESS.ceeeesnceessb6.95 a

APPLE PASCAL GAMES....... .11.45 b
WORD STAR MADE EASY.......7.60 b
APPLE

VISICALC:veeoessesesssese97.50 b
VISIPLOT scesecovssssnsessIS0D0 b
VISITREND/VISIPLOT.......135.00 b
VISIDEXeeeoeoesnsssseesss105.00 b
CIS COBOLsessesssssssnses875.00 b
MICROMODELLER.vseveeess++.420.00 b
APMeceesrsccesnnnnanenseall9.00 b
APPLEWRITER«csesseesessss39.00 b

MAGIC WINDOW.+svossnonnns 79.00 b
VIDEO GENIE

SOUND MOD.eeeevroens sosselosg.a
COLOUR MOD+eeeevseensenss39.46 b

SYNTHESISER. ++vsssrsseesa45.00 b
DUST COVER- <0 essssedsseise+00 0
ALL PRICES EXCLUDE VAT

MAIL ORDER FORM

PLEASE SUPPLY...OOI..........ll..ll..ll!..ll..l

R R N R R A R R R R R R R B B A R B B R
R R RS R RN A R R B B R

EIE TR IR I R R R I R R B R I R

ACCESS/BARCLAYCARD/CHEQUE

B BARCLAYCARD
| _vrsa |
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CARD NO‘----.---.....

£ooooooo
£....-u-
£o.o.o--

£0.00¢..

P&P+U.A.T. Lalasaies’e
TOTAL ENCL.Eseosene

NAME....O.ooo.l--o.c.----coa-o.o..o

ADDRESSCD....:-I.-oo.oooooo--o.l-l-

R I R R R R R L L

PR R R RN T R R R A A I L

POST CODE..-.‘IITEL.IIl.l...l...l..

VIC 20 COMPUTER......173.90 e
VIC CASSETTE DECK....39.09 d
VIC PRINTER.veeeet...200.00
3K RAM CARTRIDGE.....26.04 b
8K RAM CARTRIDGE.....39.09 b
16K RAM CARTRIDGE....65.17 b
JOYSTICKeeeoesnosnseeba52 b
PADDLEScscessesssseselle74 b
INTRODUCTION TO BASIC

PART Iececscesceceeseal3,00D
VIC GAMES ROM CARTRIDGES
VARIOUS FROMeeeveeaaa17.35Db

==

VIDEO GENIE

MKI with sound &

lower CaS€eiecscsscseeee’09.00
MKII

BUSINESS COMPUTER.....309.00
EXPANSION UNIT

WITH 16K ROM..........199.00

ACORN ATOM

ACORN ATOM 8+5

with colour+PSU......199.00 d
ACORN DISK PACK......299.00 d
FLOATING POINT ROM...20.00 a
GAMES PACKS 1-10.....10.00eac
WORD PACK ROMessssss+26.00 a
COLOUR ENCODER++s++++39.00 b
B.B.C. ROM PACK......PHONE b
MAGIC BOOK.ssossesses5:50 C
MATHS PACK.eeossees-.10.00 a
ATOM CHESSesesessses+10.00 a
ATOM ADVENTURES......10.00 a

’




DEAR AUNTIE

o::cc upon a time there was a
friendly inventor who worked
for Acorn. One day, his employer
lent him to Auntie Beeb, who asked
him to design a computer.

The inventor worked night and
day, and eventually produced an
enchanted machine. Everbody for
miles around came to se¢ the
wonderful micro, and many people
decided to buy one for themselves.

One such person was a little boy
called Christopher. He ordered his
computer in September 1981, and
expected to receive it in time for that
Christmas.

When December came,
Christopher’s mummy contacted
Auntie Beeb on the magic number,
0536 - 84658, and she was told that
the big bad Gremlin had moved into
the factory where the computers
were made. This naughty Gremlin
had taken all the chips, and had
caten them for his supper.

Now, a very unhappy Christopher
is still waiting for his computer. Can
anyone lend Autie Beeb a fairy
Godmother or a brave knight to slay
the Gremlin? If it takes much longer,
Christopher won’t be able to afford
it on his pension.

Christopher Horne,
Maidenhead,
Berkshire.

ZX REPLACEMENT

am pleased to report that since

my last letter published in Your
Letters, April, about the faulty
replacements I have received for my
ZX-81, I have received a new ZX-81,
the sixth, in which the wvarious
arithmetic faults of its predecessors
have been corrected. It is good to
know that ultimately Sinclair has
honoured the guarantee to replace
machines with arithmetic failings
although regrettable that the
company has made so many
unsuccessful attempts since July,
1981.

Users,  particularly  teachers,
requiring the ZX-81 for arithmetic
work should check their machines
using, for example, Sinclair’s test,
PRINT SQR 0.26 which in faulty
units gives 1.3591409 instead of 0.5.
Unexplained crashes in which
lengthy programs may be lost
remain, however , a problem.

H Hack,
Henley on Thames.

ATOMIC CLOCK

could not help feeling just a tiny

bit sceptical when I was reading
Tim Hartnell’s kist of timings for a
loop printing the numbers 0 to 1,000
in his review of the BBC Micro.

As my Atom was just by me, it
took only a few seconds to write a
program to do the job, and my
timing was only 45.5 seconds. I then
tried streiching the program by
using full-length verbs and by giving
every element a separate line number.

So far as I know, the Atom sull
remains the fastest Basic interpreter
in a low-cost micro available today
over the counter. What is more, the
Atom is a fact — not just a promise!

R A Bolton,
Market Harborough,
Leicestershire.

M FOR MONSTER

J Newbury, Software File,

March, was quite right when
he said “The lack of Read and Data
statements in ZX-81 Basic can be
most frustrating” even though you
can save all the variables.

One of the many uses for Read and
Dara is to initialise string arrays, for
instance monsters in an Adventure.
However the trusty multi-purpose
Rem statement can be used to this
end:

240 DIM Ds$ (10,10)

250 LET DS = (PEEK 16425+
256" PEEK 16426 +5)

260 REM ORC.TROLL.SAURON.
BALROG.GECKO.GOLLUM.
GOBLIN.*

270 DIM M$(7,.6)

280 LET CO = 1

230 GOSUM 9000

300 FOR X=1TO 7

310 LET M$(X)=D$(X)(TO 7)

320 NEXT X

330 STOP

9000 LET Cs="""
9010 LET X$=CHR$ PEEK DS
9020 IF X$=""" THEN RETURN
9030 IF X$="."" THEN GOTO
8070
9040 LET C$=C$ + X$
9050 LET DS=DS +1
9060 GOTO 9010
9070 LET D$(C0)=C$
9080 LET DS=DS +1
9030 LET CO=CO0+1
9100 GOTO 9000
However this method is not ideal
for large amounts of data since the
transfer array becomes very large
and wasteful. It is then better to read
data in blocks of|, say, 10, and use the
counter CO, to place the data
consecutively in one large array.
Also when a long Rem statement is
being typed, an annoying delay
between characters soon develops. It
may be better then to split the data
into separate Rem statements and set
the value of DS using the NXTLIN
variable — ] Eade, Software File,
January.
N Matthezws,
Wallingham,
Surrey.

ROBINSON’'S JAM
In reply to David Robinson’s
letter — Your Letters, March —
I can assure him that my Vic-20
behaves in exactly the same way
when using the Input statement. He
himself suggests the easiest solution,
which is to Print the prompt and
then to Input just the variable, either

as a separate line or after a colon.
10 PRINT “THE NUMBER OF

YOUR LETTERS

VOLTS AT A"
20 INPUT V
Or, alternatively
10 PRINT “THE NUMBER OF
VOLTS AT A”: INPUT V
There is a much simpler solution
to the problem of putting 255
characters into a string. The first
line is:
10 As="
Followed as necessary by:
2 As=A8+"
D AS=AS+" 7
Maurice Hill,
Walsall,
West Midlands.

SEVEN-DAY ITCH

have been in computing a

week now and, having almost
worked my way through the ZX-81
instruction manual, decided to try
some of the programs listed in
software File. Out of the four
programs tried, three crashed
because of errors in the listings as
printed.

With my limited experience I
managed to de-bug the programs and
even made some improvements. It
has been a frustrating few days as my
wife and children will testify —and I
wonder if the submitted programs
are checked by you for accuracy and
operation.

It is, of course, possible that some
corruption does occur in the process
of printing and we can all appreciate
the problems in meeting a deadline
for publication.

I am not at all put off by the
experience — in fact I know that I
learnt a great deal from it — far more
than if I had just plodded on and
never bothered to get my feet wet.
However, just a plea to all — please
read the notes which head Software
File before rushing in programs for
publication.

Brian Burke,
Benson,
Oxfordshire.

REPEAT UNTIL

aving just read “ZX Repeat
Until” in Your Letter, January
1982, I feel compelled to write.
A Repeat-Until loop is a loop with
an If condition at the end, e.g.,
12 (beginning of loop)
14
16
18
20 IF (Condition} THEN GOTO 12
This is simplier and clearer and does
not involve any calculations.
G L Watson,
Edgware,
Middlesex.

LADDERS UPDATE

fter Typing in the Snakes and
Ladders program for the
ZX-81, by Brian Horsfield on page
37 of the March issue, I would like
to point out that amendments should
be made to the listing. Lines 1170
and 1180 are not required. Line 190

should read: GOSUB 1000. Line 240
should read: GOSUB 600 and line 450
should read:
PRINT AT L {Y—=X),C{Y—X};CHR$
(INT({Y—X)/10) + 156); CHR$
(Y=X=10"INT((Y—X)/10) + 156}
In Response Frame on page 59 of
the same issue, you say that after
about 20 minutes the ZX printers
output becomes unreadable, I have
not experienced this problem. If you
are having trouble with overheating
it helps if the back of the computer is
raised about 0.25 in. higher than the
front, therefore allowing more air
under the computer to cool the heat
sink.
Robin Wyke-Holloway,
Salisbury,
Wiltshire.

STOP THAT RAG

found your article on ZX-81

Music in  March’s Your
Computer most interesting to read
and use. I would like to suggest two
improvements which I have made.
First, to play a flat the program
jumps to line 1500 and there
performs seven or eight more lines
than for one of the notes A to G.
This causes a delay in the flats which
gives the tune an unwanted
syncopated flavour.

To correct this I have inserted a
dummy For loop in lines 1041 and
1042. Secondly, I have found it
useful to store the tune while I am
correcting my errors. I can then call
up the tune by simply keying in 1, 2
or whatever. The control for this is
in my added lines 181 to 188, while
the tunes are stored after the main
program, starting at line 4000.

FROGRAN TO CORRECT SEMITONE TIMING
1039 CEM &8 TEST FOR SEMITORE =4
1040 IF NO>128 THEN GOTO 1509

1041 P('P =1 TO &

1042 NEXT T

DISFLAY FOR EDITING AND PLAYING TUNES

TYPE 1 TO RECORD TUNE 1.

TYPE 2 TO RECORD TUhE 2.ETC.

T0 N.EIYE _NEM m TYPE 0,

THEN LIST 4000 TO SEE FORMAT:

NEsNOTES (A-G, FLATS = INVERSE GRAPHICS)
Xe=OCTAVES C(1-8)

DE=TURATION OF NOTES (@-F)

WRITE NEW TUNE 1@ LINES AFTER THE START
OF THE LAST ONE,
TO RECORD 17, GOTO 181 AND TYPE
NUMBER OF NEW TLME.

PROGRAM TO STORE TUNES TO EDIT THEM

8! Qs
182 PRINT *TVYPE 1 TO RECORD TUNE I,
TYPE 2 TO RECORD TWNE 2, ETC. TO
HRITE bid TUNE TYFE O, THEN LIST
woe 10 SEE FORMAT
NE=NOTES (A-G. FLATS - INVERSE GRAPHICS)
.-.l‘OCer'ES‘ 1-8)
DE=DURATION OF HOTES (@-F)
WRITE NEM YU?G 1@ LINES AFTER THE STRRT
OF THE LRST ONE.
70 RECORD 1T, GOTO ‘Bl AND TYPE
NUMEER OF NEW TUNE. "
183 INFUT 1
1584 IF 100 THEN GOTO 186
i85 STOF
125 GOSUE <d00+1#12
187 GOSUE 1009
158 GOTO 181

$003 REM o8 TUNE | = JINGLE BELLS #e
4210 LEY Ne="EEEEEEEGCDEFFFFFEEEEEDDEDG
EEEEEEEGCDEFFFFFEEEEGGFDL "

4911 LET X#==5555555555555555555555555%
it A e e

4012 LET D= 2242242221 822212221 1222248
2242242221822212221 13322C"

3013 FETURH

4013 FEM ¢ TUNE 2 = SONATINA IH G we
4020 LET N#»" BCDBRDGHBCABCEAGREAECADERD
GABGARC -

3021 LET xi=-S5ssusasssssissssssssussss
2554555544444 444"
4022 LET Dem=Z2444402244441122222224444
FE242i1222222220F "

4023 FETURN

Michael Smith,
Fareham,
Hampshire. [}
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The CPU 100 and 200 thermal printers are suitable for use with most
microcomputers. Both models have full line buffering with bi-directional
printing and a microprocessor which “looks ahead” to decide on the
most efficient print direction for the next line. Text format is 40 characters

per 4in. line on the 100 model, and 80 characters per 8in. on the 200

model. Graphics consist of 240 or 480 seven-dot print positions per line
and work at 240 positions per second. A parallel TTl-compatible ASCII
eight-bit interface permits the printers to ber interfaced with most
microcomputers. An optionla “plug in and go” interface is available for
the Apple, Pet, Sorcerer and TRS-80. The CPU-100 and 200 printers cost
£236 and £325 respectively from CPU Peripherals Ltd, Rodd Industrial
Estate, Govett Avenue, Shepperton, TW178A0. Telephone 98-46433.

Galactic Chess
from Artic

ZX-GALAXIANS is a machine-code
version of the popular arcade game.
Suitable for the 16K ZX-81, ZX-
Galaxians contains swooping attack-
ers, full explosions, continuous-
status reports and personalised
high scoring routines. It is available
on cassette for £6.50 from Artic
Computing, 396 James Reckitt
Avenue, Hull, North Humberside.

Artic has also introduced a new
version of ZX-Chess II which can be
used in conjunction with the
Quicksilva character board to
produce classical chess pieces on the
screen. This program is available on
cassette for £12.99. Alternarively,
you can buy the program and
Quicksilva  characters  board,
motherboard and connector for £45
— a saving of £10.

Goto Luton —
do not pass
goto

ZX-81 MONOPOLY is a computer
simulation of the popular board
game. Produced by Work Force, 140
Wilsden Avenue, Luton, Bed-
fordshire, telephone 0582-418577, it
is suitable for the 16K ZX-81 and is
available on cassette for £8 including
VAT and postage.

Work Force is currently working
on a US. version of ZX-81
Monopoly and it should be available
shortly.
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Sound generator and joystick
make Atom more friendly

A SOUND generator and an eight-way
joystick for the Acorn Atom are
available from R. Shillito, 5
Ingarfield Road, Holland, Clacton,
Essex, CO15 5XA.

The sound generator is available
with one, two or three AY-3-8910

Tape storage

THE 2zX-99 automatic tape drive
controller plus software gives the
ZX-8]1 both word-processing and
data-retrieval capabilities. Handling
up to four tape recorders at once, the
ZX-99 enables you to use tape
storage to hold data files as well as
programs.

A full tape-to-tape copy program is
evoked by a single USR command.
The ZX-99 can also make directory
listings of ordinary program storage
tapes. In addition, the ZX-99 has an
RS-232C serial output interface
which is compatible with standard
ASC11 printers.

The ZX-99 costs £62.90 form
Data-assette, 44 Shroton Street,
London, NW1 6UG. Telephone 01-
258 0409.

Tandy package offers
total word processing

NEWSCRIPT is a word-processing
package for the TRS-80 Model I and
IIT which offers a range of faciliries
normally found on large mainframe
computers.

A full-screen editor allows the user
to move the cursor anywhere on the
screen or file. Text can be added,
deleted, replaced or inserted
according to the user’s demands.
Newscript can also print multiple
copies of one letter, or merge names
and addresses from a mailing list into

a standard letter. Other facilities
include centring, page numbering,
righ-justification and a mailing label
option.

Newscript will support most
matrix and daisywheel printers
currently available. It requires 48K
with at least one disc drive and costs
£79 plus VAT and postage from E A
International, 8 High Street,
Meldreth, Toyston, Hertfordshire,
SGS8 6]JU. The telephone number is
0763-60189.

sound chips, built-in amplifier and
speaker and up 1o six eight-bit I/O
ports.

The ecight-way joystick plugs
into one of the sound generator
ports, or into a joystick port adaptor.
Up to six joysticks can be used
simultaneously with the largest
sound generator. The standard
power supply can be replaced by a
5V/5A supply which uses a toroidal
transformer.

The sound generators are priced at
£54 .95, £64.95 and £79.95 for the
one-, two- and three-chip models.
The joystick costs £14.95 and the
joystick-port adaptor costs £19.95.
The standard power supply is sold
for £44.95, or £49.95 with built-in
mains suppression.

You can bank
on your ZX-81

A PERSONAL banking system for the
ZX-8]1 which enables you to keep
detailed records of your bank
transactions has been introduced by
J. Gibbons, 14 Avalon Road,
Orpington, Kent, BR6 9AX. All
standing orders, be they monthly,
quarterly, six-monthly or yearly, are
automarically included in your own
statements on the correct dates.

The banking system includes a
machine-code load/save routine
which enables you to store your
records in datafiles on cassette
separately from the program. This
routine saves and loads the program
variables and allows the system to
access separate add-on programs.

The personal banking system is
available on cassette for £9.95,
including a 12-page user manual,
from J. Gibbons, or from Hilderbay
Ltd, 8/10 Parkway, Regents Park,
London, NW1 7AA. Telephone 01-
485 1059.

Texas lone star destroys aliens

as Yankee space game

s go home

TExas Instruments has introduced a
Space Invaders module for its
TI-99/4A home computer. The
Invaders module is similar to the
arcade game with the player trying
to destroy the advancing aliens
before they land.

There is a choice of two skill levels
where the invading aliens are either
“merely aggressive” or “downright
nasty”. The aliens come in various
forms and are worth a different
amount of points.

The plug-in TI Invaders module
costs abour £40 from Texas
Instruments Lid, Manton Lane,
Bedford, MK41 7PA. Telephone
0234-67466.




Teach yourself
electronics

SUPERKIT is designed to teach
beginners the basics of digital
electronics. The kit, which costs
£19.90 including post and packing
from Cambridge Learning Ltd,
contains an instruction manual,
seven LS TTL integrated circuits, a
EuroBreadBoard and various light-
emitting diodes, resistors and
capacitors. No soldering is involved,
but the user must provide a 4.5V
battery or a stabilised 5V power
supply.

The kit is supported by
Cambridge Learning’s courses in
digitial computer logic, and
electronics and digizal design. The
beginner has the chance to learn
about fault-finding, improvisation
and subsystem checking as well as
Boolean logic, gating, shift registers
and ripple counters.

Cambridge Learning is based at
Rivermill  Lodge, St Ives,
Huntingdon, Cambridgeshire, PE17
4EP. Telephone 0480-67446.

Nascom toolkit

EXTENSION BASIC is 2 new software
utility for the Nascom range of
microcomputers. This program adds
30 additional statements to standard
Microsoft 4.7 ROM Basic and
includes extra program editing
commands, debugging facilities and
structured programming. It is fully
compatible with standard Basic and
can be used as an interpreter or as a
toolkit.

Extension Basic is supplied with a
25-page manual, a relocator program
and a demonstration program which
includes the games Sweeper and
Demon Driver. It is available on
cassette for £15 or in ROM for £25
from Level 9 Compuwiing, 229
Hughenden Road, High Wycombe,
Buckinghamshire, HP13 5PG.
Telephone 0494-26871.

Commodore’s £1

COMMODORE Has launched a £1,500
softward competition for the Vic-20
and Pct 4000 series microcomputers.
First prize consists of a Vic single-
drive floppy-disc unit, printer and
programmers’ aid cartridge. Second
prize is a disc drive and
programmers’ aid cartridge while
the third prize is a printer and an aid
cartridge. Runners-up will receive
books, magazines and composite
discs of the winning entries.

The competition is open to all
individuals and schools resident in
the U.K. and Ireland. To enter the
competition, write a program for the
Vic-20 or Pet 4000 series, using up
to 32K RAM, and send It to
Commodore Software Competition,
Department YC, 35 Garway Road,
London W2 4QD, by June 30, 1982.
Multiple entries on cassette or disc
are permissible.

Commodore is looking for
programs which are both inventive
and educational and that can be used
in either primary, secondary or
special schools, or in the home.
Typical entries will range from
physics and chemistry packages to
gardening diaries and recipe files.
Games programs can also be
submitted, but preference will be
given to programs that have some
educational or practical use.

The judges will include
Commodore’s technical manager,
and educational computer
consultant and Mike Todd,
chairman of the Vic users’ group.
The winners will be presented with

NEWS

,500 competition

—

"

their prizes at a formal ceremony in
August.

Competition entrants will also be
given the chance to benefit from
their programs. Commodore plans
to market some of the winning
programs in association with the
authors.

Will the real ZX-82
please step forward

CLIVE SINCLAIR'S new micro-
computer is due to be launched this
autumn, according 1o a recent article

Datron Micro Centre’s “Triple-Vision” multi-screen microcomputer
display system allows you to run up to 12 different monitors from a Sharp
MZ-80K or MZ-80B. The monitors will display high- or low-resolution
graphics and computer-generated sound. The system can be used to
display scores during chess or other tounaments, or to provide other
information during conferences and lectures. A lower-cost Multi-Vision
unit provides video and audio output for up to 12 different monitors fitted
with audio play-back facilities. Triple-Vision costs £79 plus VAT while
Multi-Vision costs £39 plus VAT. Both systems are available from Sharp
Dealers and from the Datron Micro Centre, 2 Abbeydale Road, Sheffield,

S7 1FD. Telephone 0742-585450.

in The Sunday Times. It claimed that
the new computer would cost
around £170 and would include
colour graphics and a conventional
typewriter keyboard. In addition, the
computer would probably have a
32K memory and would be marketed
under the name of Spectrum.

Clive Sinclair declined to
comment on the article other than to
say that The Sunday Times had the
facts wrong: “I do not know where
these rumours start”’, he said. Sinclair
refused even to admit to the
existence of 2 new microcomputer.

Speculation had been rife
concerning a successor to Sinclair’s
enormously successful ZX-81. Some
stories have  hinted at a
microcomputer incorporating
Sinclair’s flat-screen TV, due to be
released later this year. Another
possibility is a business-orientated
microcomputer.

The exact format of the new
microcomputer is uncertain. Only
Sinclair knows for sure and he is not
talking.

Vic Panic
LINE-UP 4 and Panic Driver are the
first two games for the unexpanded
Vic-20 1o be released by Terminal
Software, 28 Church Lane,
Prestwich, Manchester, M25 5A].
Telephone 061-773 9313. The two
games are available on cassette for
£4.99 including post and packing.
Terminal Software is planning 10
release more software for the Vic-20,
including Reversi and Scramble.

TUG launch

THE TANGERINE Users’ Group has
launched two additional software
packages for the Microtan 65. Forth
is another version of an advanced
language while Columbia is a
business-orientated word-processing
package. Columbia can be used with
the Epson printer range and includes
facilities for mail shots, mail merge
and word-wrap.

Other software releases include
Galaxians and a multi-purpose
record files package. More derails
from the Tangerine Users’ Group, 16
Iddesleigh Road, Charminster,
Bournemouth, Dorset, BH3 7JR.
Telephone 0202-294393.

Tangerine
move

TANGERINE Computer Systems Lid
has moved from its Forehill Works
base in Ely. The company’s new
address is The Science Park, Milton
Road, Cambridge, CB4 4BH.
Telephone 0223-60422.
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\\ w ZXSOI 1 -£37.,95
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YDY Price

ZX KEYBOARD
FULLY CASED
wmw REPEAT KEY

Fully CASED KEYBOARD £37.95
Uncased KEYBOARD £27.95
KEYBOARD CASE £10.95

This is a highly professional keyboard using executive
buttons as found on top quality computers. It has a repeat
key and comes complete in its own luxury case. This is a
genuine professional keyboard and should not be confused
with toy keyboards currently available on the market.

16K RAMPACKS

MASSIVE ADD ON MEMORY

WHY WAIT TO PAY MORE £32,
FAST IMMEDIATE DELIVERY Ine 79

Post to
Dept. YC2 T T R e g v
KAYDE Electronic Systems i Pleasesend me ............. RAM Packs £32.95 each
48/49 Exmouth Road I
Great Yarmouth {
Norfolk NR30 3DP i B ORClO8E B e S T v e veae s S a aneat
I
!
!
|
|

Please send me ...... Cased Keyboards £37.95 each
Please send me ....Uncased Keyboard £27.95 each
Please send me......... Keyboard Case £10.95 each

Tel: (0493) 57867

................................................................

All products include VAT and are fully
built and tested and come with a complete

money back guarantee. | Please add £1.50 p&p and make cheques payable to
| Kayde Electronic Systems.

................................................................
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COMPUTER CLUB

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

Aylesbury’s graphics made easy

Aylesbury’s ‘““gang of
four” started meeting
last August to talk
about their Sinclairs.
By January a fully-
fledged computer club
had formed with 30
people at their annual
general meeting.
Brendon Gore went to
Aylesbury College,
Buckinghamshire to
find out how they
were getting on.

“USING GRAPHICS on the ZX-81 is not
difficult”, in the opinion of Rod Clayton,
chairman of the Aylesbury ZX Computer
Club. “Even beginners can create quite
sophisticated graphic displays using the Print
At statement”. Rod Clayton opened his talk
on graphics for beginners by printing a
character on a large TV screen hooked up to a
ZX-81. A simple
FOR J=1TO 8 NEXT J

loop generated a row of eight characters on the
screen. A comma and a semicolon were used to
vary the positions of the printed characters.

Mobile display

A computer needs to know three things in
order to print a character from ‘one square to
another. It needs to know the square to start
prmtmg the character, the square to stop
printing the character and the direction in
which the character will move. Given this
information, it is relatively easy to write a
program which will move a character across
the screen. See listing 1.

If you input 0 for SX, 0 for SY, 21 for EX,
31 for EY, 1 for X MOVE and 1 for Y

MOVE, the ZX 8] will print a line of stars
diagonally across the screen, said Clayton.
Making the Y MOVE input 0 will change the
direction of the line to the horizontal, and
changing the X MOVE input to 0 will result
in a vertical line.

Converting the moving character display to
an animated character display is quite simple,
says Clayton. “All you have to do is print a
character at one square, then blank it out,
print the same character at the next square,
blank it out and so on. This makes the
character look as if it is moving”.

For an animated graphics display add line
125 Print At Y,X:“” to the program. The
space between the “” blanks out the * each
time it is printed. But, says Clayton, you must
remember to use the same number of spaces as
there are characters in the program.

Finally, says Clayton, for a flicker-free
display insert lines
123 FOR Z=1T0 10
124 NEXT Z.

This introduces a time delay into the
program — the higher the second number in
line 123, the longer the delay.

Local society news

Gwent Amateur Computer
Club

THIS CLUB, which caters for the South Wales
area, meets regularly at St Mary’s Church
Hall, Stow Hill, Newport. For more informa-
tion send a SAE to the club secretary Ian
Hazel, 50 Ringwood Hill, Newport, Gwent,
NPT 9EB.

Computer Users’ Club

THE COMPUTER USERS' CLUB is designed
mainly for BBC Micro users, but it will also
benefit Video Genie/TRS-80 and Compucolor
IT users who wish to run BBC-based software
and teletext/Prestel software. The club, which

has been included in the BBC’s referral
scheme, provides a monthly printout of soft-
ware ideas, programs and advice. Details of
the club’s activities are available from Tony
Latham, 72 Sidmouth Road, Welling, Kent,
DA16 1DS.

Cardiff Computer Club

A NEW ZX-81 users club has been formed in
Cardiff. It aims to exchange information, help
and advice between members. The club also
hopes to build up a collection of original
programs for members to borrow. Anyone
interested in joining the club should contact
M Hayes, 69 Morris Avenue, Llanishen,
Cardiff, CF4 5]JX.

After the talk, club members were given the
chance to put some of Clayton’s ideas into
practice. More advanced members joined the
hardware and discussion groups or swapped
notes on their latest programs. Younger
members tended to play the available games
software.

Specialist groups

The club’s first annual general meeting was
held in January this year with more than 30
people in attendance. The original “gang of
four” were confirmed in their posts, Clayton as
chairman, Nowotnik as secretary, Knight as
treasurer and membership secretary and
Cornhill as librarian.

The meeting set up three specialist groups: a
beginners group for newcomers to micro-
computers, a hardware group for electronics
buffs and a machine code group for advanced
programmers. George Avenell was selected as
co-ordinator for the beginners’ group, George
Morgan was appointed head of the hardware
group and Trevor Toms was put in charge of
the machine code group.

The club also provides members with a
monthly newsheet compiled by secretary
David Nowotnik.

The club’s subscription costs £5 a year for
adults and £2.50 a year for under-17s and old-
age pensioners. For further details send a SAE
to Ken Knight, 22 Mount Street, Aylesbury,
Buckinghamshire.

Listing 1.

MOVING CHARRCTERS FROGRAM

1 REM *0"

30 INPUT Sx (STARTING X CO-ORDINATE)
s8¢  INPUT SY CSTARTING ¥ CO-ORDINATE)

%0 INPUT EX
6@ INPUT EY
70 INPUT X MOVE
89 INPUT ¥ MOVE
180 LET X=5X

(ENDING ¥ CO-ORDINATE)
CENDING ¥ CO-ORDINATE)
(DIRECTION OF MOVEMENT)

(SETS THE STARTING X.Y

11@ LET YasSY CO-ORDINATES)

120 PRINT AT ¥.X; “»* (PRINTS THE CHARACTER)

130 IF X=EX AD v-EV THEN GOTO 10@@ C(IF THE END
SOUARE IS REACHED STOP)

148 LET X=X+X MOVE CINCREMENT YALUES OF X

158 LET Ye=yeY MOVE

AND YO
168 GOTO 12e
1000 STOP .
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As Sinclair sales head for half a
million ZX software has
become a lucrative market.
New firms have sprung up to
take advantage of the wider
horizons offered by cheap 16K
memories. John Deeson
reviews the latest games and
application programs for the
Sinclair.

AS MORE and more companies enter the
market, the quality of available material is
rising fast and the prevailing trend seems to be
towards applications software, as opposed to
games. The second wave of programs from
Sinclair Research has still not appeared, and
when it is released it will be on to a market
where software prices are falling slightly — £3
for a cassette of excellent material is not at all
unusual.

The appearance of 16K memories for con-
siderably less than the Sinclair price means
that 1K owners, like their ZX-80 counterparts,
will experience a dwindling service from the
software suppliers. At the same time sales of
memories greater than 16K are strengthening,
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which will lead to formidable dara-handling
programs and adventure games which will
soon no doubt benefit from colour and sound.

Qur criteria for review are novelty, ease of
use, clarity of instructions and neatness of
graphics — in short, value for money.

Galaxy Invaders, from Bridge Software, is
very good value at £3. It is a machine-code
program, with Break blocked, which offers the
usual ZX invaders game. There are 10 levels
of play and your score is displayed with the
highest and the previous score, and the
number of bases remaining. The cassette is
supplied with an adequate leafler.

Serious ZX users will be pleased that a new
version of Bridge Software’s Multigraphics is
available. It costs £4.50 but is even better than
the original program praised in the January
survey. It now has animation, paging, reveal
and Save.

Steller Software’s SAS Mission Impossible
and Space Battle costs £4.95. SAS involves a
randomly-generated embassy containing
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hostages to rescue, terrorists to kill and bombs
to avoid. You have three minutes for your
mission and you need it. You are armed with a
load of grenades but each change of character
position takes two seconds. Although this is a
very slow Basic game like Space Battle it is
more gripping despite the SAS’s recruitment
of the garden snail into its ranks. SAS is not
easily beaten or crashed. It is original but not
outstanding.

Abersoft’s Basic adventure is over-priced at
£10. This is text only and probably requires
the usual million hours to untangle. It just fits
into 16K and seems to be based on the classic
Crowther Fortran version, with 140 locations
to map and explore.

Michael Orwin’s £5 Cassette Two is very
good value. It contains 10 stolid well designed
games which work, offer plenty of variety and
choice, and are fun.

Improved quality

J K Greye has improved the quality of its
16K products. Games 2 contains the slow
Basic Starfighter in which you shoot the
enemy craft in your sights against the clock. It
is slow and demanding on the arm muscles but
presents a reasonable challenge. Pyramid is a
nine-layer Tower of Hanoi implementarion
and Artist is even better than the beautiful
1K version.

Greye’s Catacomb, Games 3, is described as
a multi-level graphics adventure. The
adventure approach is unexceptional and
the graphics adequate. As one wanders
through the catacomb one discovers more and
more of the maze with its various attackers and
rewards. The attacks are not under keyboard
control so survival is a matter of luck. Each
time you play, you are given a new layout.

Artic Computing, has three variations of
adventure. Imaginatively called A, B and C,
they are all near, well-designed and fast-
moving non-graphics adventures. Version A,
at £7, puts the adventurer on an alien planet,
and offers more than 100 commands.

Adventure B costs £9 and has auto-Run and,
more important, the facility to Save at any
stage. This time you have to rob an Inca
temple.

In the £9 Adventure C, you are in space,
escaping from an alien cruiser on a rather
horrid mission. This is very like the others —
text only, a good range of commands; and
highly tormenting. It is a high-speed game
because of its machine-code program, and its
use of fast mode and Scroll.

As the documentation warns, Artic’s £3
Galaxy Warrior is at first rather difficult to
control. It is a form of Star Trek, with galaxies
to be searched through, stars to avoid and
menacing Klingons. It is rather slow because it
is mostly in Basic and is hard on the fingers.
This is an appealing game with full scoring.
Artic’s Chess II — at £15 compared with £10
for version I — has seven skill levels, a best-
move facility, save and copy, and a printour of
the moves at the end. A version has been
developed for the Quicksilva character board,
overcoming the rather annoying use of alpha
characters. It is easy enough to play, although
the move-entry routines are rather confusing.
ZX Chess II is fast, and plays well at all levels.
The board display is enormous, leaving only
just enough room for current and last moves.

We could not make the move-recommend
facility work, but otherwise found this game
most Impressive.

We had occasion to speak with some disdain
in January about Can Of Worms, a cassette of
“adult” 1K games whose source is now ident-
ified as Automata Cartography. At £3, Love
And Death is another collection of disgusting
programs. The target of this company’s third
cassette is God — the Bible costs £5 for 10
programmed blasphemies.

The games stakes

Cadsoft has also recently entered the 1K
games stakes. Its Cassette AB is probably best
value — £3 for 10 carefully-written programs.
They include Coded Word-guess, Towers of
Hanoi, Mastermind, Simon and Lander — the
old standards, but none the worse for that.

Battle of Britain costs £4.95 and is one of the
ZX-81 simulations from Microgame Simul-
ations. The price includes an outline grid of
South-East England which nine German
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bomber squadrons are approaching, and from
which nine fighter patrols can be scrambled.
This is a gripping text-only simulation.
During the test, however only four British
planes were downed compared with 74
German ones. Despite this patriotic bias, itis a
useful simulation and a good game.

The same company’s Asset Stripper and
Kingdom of Nam are also very useful games
for one player against the computer. They also
cost £4.95 each and, although written in Basic,
are adequately fast. Asset Stripper offers three
levels: your rtask is to do as well as you can
with a starting capital of £100,000. The
program unfortunately crashes repeatedly
with error 5 after a few pages. The simulation
is well developed, however, and worthy of
development.

The Mine of Information Othello, at £10, is
recommended without reserve. It is a superb
opponent, with nine skill levels, and is
supplied in an attractive box with a superb
accompanying booklet. Mine of Informarion

offers a generous 30-day guarantee period if
you have loading problems.

Video Software has released a tape called 1K
Party Tricks. The game Shoot involves
pressing a number key and hoping that the
goal-keeper will not randomly stop the
invisible penalty shot. Other programs include
a good etch-a-skerch; a program to discover the
day of a given date; and random weather
forecasts. At £3.95 there is much to amuse
your guests.

Significant lead

We assume that Micro-Gen’s Amaze and
Space Invaders are for use with the ZX-81
paddle; certainly, the keyboard does not oper-
ate with either. TFo market the first ZX paddle
gives you a significant lead in a potentially
large market, if you have good software.

A rtape recorder for £18.50 from G ]
Henderson, 107 Mersey Road, E17, is sold
with a cassette of poorly-recorded 1K games.
The recorder is the Hong Kong-made Duette,

which had the task of loading all the programs
for this review and presented no problems at
all. It is no better and no worse than the
Waltham W-167, which is significantly
cheaper, or the Sharp RD-620E, which is
slightly dearer.

The three 1K programs are a neat Space
Invaders using keys 8, 9 and 0 which is a
nuisance; a think of a number game; and
bingo.

Rose Cassettes, one of the longest-estab-
lished and reliable suppliers of educational
programs, has recently added to its range with
Olmaths, a set of three formidable packages on
different subjects. Each is menu-driven and
authoritative. They are good value at £4.95,
but lacking in sparkle.

AVC Software has significantly extended its
range of full-graphics teaching programs.
These products show the patience and novelty
needed for software able to attract a rowdy
class or a lone student. The Hangperson range
for the nine- to l4-year-olds mentioned in
January now has seven titles — two each in
physics, biology and human biology for CSE
or O level, and one in geography with 50
words and phrases on Britain.

Integral answers

As well as the original Tables, AVC’s
Countdown series now has first-year French
vocabulary, a test on similies, and physics
O-level problems. The problems and data are
randomly generated each time but always have
integral answers. All these programs cost £3.

The War Game costs £5 with a resource
booklet and is an attempt to make the facts and
feelings about nuclear weapons more real.
Hiroshima data are analysed and the potential
of modern bombs is explored interactively and
graphically. It is not for the very young, who
can stay with Atari’s Missile Command — a
horrifyingly realistic game.

Bridge Software has added a suite of
versatile 1K statistics programs, with t and f
tests, correlations, confidence limits, as well as
the more usual mean/standard deviation. The
main failing is the division into several
programs, a fact of 1K life. A 16K package is,
however, on the way and should be very good.
The statistics program costs £3 with instruct-
ions; a very useful booklet costs another £2.

Parsons is a new company marketing index-
driven Geography and Fun Learning, each
offering six adequate programs. The map tests
expect too much from ZX graphics. Among
the others are rather weak hangman games on
several themes and a vocabulary test.

Turner Consultants’ two primary mathe-
matics cassettes show a great deal of
thoughtful hard work. They are fully bug-
trapped, friendly and helpful. Primary level
Division and Tables Test are £4.50 each.

In the miscellaneous section, 16K Art and
Fun is a cassette of six index-driven programs
from Parsons. The cassette has simple but
adequate instructions and includes the
pleasant, non-interactive Pattern maker as well
as standard Sketches and Bartleships. The £3
Madame ZX-81 from AVC- Software is a
relatively sophisticated astrologer, with
outputs which include views of the client’s
zodiacal constellation and a randomly-accessed
personality readout.

{continued on next page)
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Artic Computing’s impressive 4K ZX-Bug,
a machine-code enterer/monitor, is very good
value. A problem with such programs at the
moment is their memory requirement. Artic
has done well to minimise the size of this
sophisticated product, but it is crashable and
not as friendly as some would wish.

Picturesque also offers a machine-code
monitor. Called ZXMC, this is a 2.5K
product with a superb accompanying booklet.
Picturesque has not, however, solved the
problems of its duplication system — the copy
sent was unloadable. If the program is as good
as the booklet, it is first class. At £6.50, it
could be very good value.

Resident routines

It is sad, too, that the Picturesque Screen
Kit has the same barrier to cross. It costs
£4.95, and consists of a set of resident
machine-code routines which allow one to call

on all kinds of glorious facilities. It, too, would

not load. It features scroll in any of four
directions to clear screen; instant clear screen
or fill with any character; clear, border, invert

any rectangle from one space to whole screen;
flashing cursor at any point; save and load at
double speed.

We should see more in the future of firm-
ware like Orme Electronics’ Toolkit on ROM
and Artic’s Forth. Orme supplies the board,
which is usable with printer and extra memory
that carries the EPROM. It is very reasonably

priced at £11.95, and gives a good range of
rourines, such as versatile Renumber and
partial Delete, as well as a game of Life.
Unfortunately, the board fitting is rather
difficult when used with extra memory. One
has to attach the whole board to a rigid sheet
to prevent white-outs. The Toolkit occupies
2K.

Deluxe version

Video Software continues to extend its range
of Basic utilities. As usual, each £7.95 cassette
has a demonstration, a superb little book of
notes and an audio-commentary. For £2 more
you can buy the deluxe version in a smart box
with spare cassette and planning charts. Video-
Sketch lets you build up 12 pages of screen
display, page through them as you wish, save,
and amend them in use. It is very useful for
teaching as well as for the shop window.
Video-Ad is similar but offers a great choice in
the rate and style of paging. Their main
problem is slow creation speed.

Supplier Program name Description Assessment

Games A-BiCED Er 'F G H

2 1K Party Tricks 10 simple games 51 =4 3wl a3 =31 3
4 Galaxy Invaders*® Fast, 10 levels 31t Huesied 4 bl 2
5 Love and Death Eight 1K crudities S 2P — 3L 2D
5 The Bible 10 1K crudities SR AT 2 SR PN IS A Y
6 SAS Mission Impossible®* Embassy siege SH ) R R b A B B
7 Games 2* Three games S T
7 Monstermaze* 3 0 — — — — — =
7 Catacomb* Adventure 20 B ARRCAR A 43
8 Amaze* Smash through 0 563 —— — 44
8 Space Invaders*® Standard 0 5 3=rq. 4 4 2
9 Cassette Two* 10 good games IR LS T S !
10 Adventure* Classical o L S R T S |
1 Adventure A* Adventure 3 b 24 4 &5 — 2
1 Adventure B* Adventure 3 15 28 g, — 2
1 Adventure C* Adventure 2.5 28 4 5 — 2
1 Galaxy Warrior* Star Trek 3 4 S35 2
11 Chess I1* Good chess 3! 633 554 3
12 Cassette AB 10 standard games P S R
13 Battle of Britain*® Simulation 5 5 N =28t 4 — 4
13 Asset Stripper* Economy Simulation 4 By s a3 — 4
13 Kingdom of Nam* Social Simulation 4 5 4 3 4 3 — 1
14 Othello* Powerful 5 10 254855 5493

Education
1 Olmaths* Three programs — 4 3 4 4 4 4
1 Family Quiz* Three general programs — 5 3 4 3 4 — 4
3 French Countdown® Vocabulary test -5 B3 =3 '3 45
3 Geography Hangperson* British revision —=£5) BEibv4 4 "5 b
3 The War Game* Anti-nuclear 4555 4l ~30:37 3 b
4 Statistics Six 1K programs DD e 2SR s B e
15 Geography* Map tests 2987 BRI 3tedi 4
15 Fun Learning* Games AR R ) S IR
16 Division* Drill and help 2053 Rl Ao 31D 23
16 Tables Test” Simple 2. 05 N3 Y 4 o —3
Miscellaneous

2 Video-Sketch* Economy Simulation S 306 3R bi 3 hNS D
2 Video-Ad* Economy Simulation LR B R e e L
3 Madame ZX-81* Economy Simulation — 5 44 — 3 4 b
1 ZXbug"* Economy Simulation SR 2L g &y 2
15 Art and Fun" Economy Simulation 220553 431 030 14134
17 ZXMC* Economy Simulation 5§ 0 — =— — — — 2
17 Screen Kit* Economy Simulation 30 ——— — — 5
18 Toolkit — EPROM Economy Simulation 3i— —a 33 3 =5
Notes: Supplier: numbers refer to suppliers’ list. Program name: asterisk shows 16K needed.
Assessmaent: 0-5 scale: A, documentation; B, easy of loading; C, format, or screen layout; D,
ease of use; E, functional value; F, programming quality; G, quality of graphics; H, noveity.

Suppliers and addresses

1. Rose Cassettes 148 Widney Lane, Soli-
hull, West Midlands. Education, general.

2. Video Software Stone Lane, Kinver,
Stourbridge, Worcestershire. Games,
general.

3. AVC Software PO Box 415, Birming-
ham B17 OHD. Education, general.

4. Bridge Software 36 Fernwood, Marple
Bridge, Stockport, Cheshire, Graphics,
games, statistics.

5. Automata 65a Osborne Road, Ports-
mouth. Games.

6. Stellar Software 144 Pampisford Road,
Purley, Surrey. Games.

7. Greye 16 Park Street, Bath, Avon.
Games.

8. Micro-Gen 24 Agar Crescent, Bracknell,
Berkshire. Games.

9. Orwin 26 Brownlow Road, London
NW10. Games.

Abersoft 7 Maesafallen, Bow Street,
Dyfed. Game.

Artic Computing 396 James Reckitt
Avenue, Hull, Humberside. Games,
general, utilities.

Cadsoft 24 St James Street, Chelten-
ham, Gloucestershire. Games.

10.

11.

12.

13. Microgame Simulations 73 The
Broadway, Grantchester, Cambridge.

Simulations.

14. Mine of Information 1 Francis Avenue,

St Albans, Hertfordshire. Game.

Parsons 23 Coxhill Gardens,
Dover, Kent. Education, general.

15. River,

16. Turner Consultants 3 Hillgarth Under-

barrow, Kendal, Cumbria, Education.

17. Picturesque 6 Corkscrew Hill, West

Wickham, Kent. Utilities.

Orme Electronics 2 Barnpper Road,
Camborne, Cornwall. Utilities on ROM.

18.
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SEIKOSHA GP100A PRINTER

re===) [ll 48K Microcomputer with built-
/) in cassette deck and monitor. THE

ALL IN ONE COMPUTER — NO

MESSY WIRES. Full range modular
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disk drives, efc. + VAT

All of the original GENIE SYSTEM ENTIRELY NEW DESIGN. I S,
\\\ plus: * Machine Language UNBELIEVABLY LOW PRICE. /il w—w_
A Monitor * Fitted Sound FULL GRAPHICS CAPABILITY. ' -
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plug in new one

+ VAT

+ VAT

Special Offers —
Ring and find out.

Yast Computer
Book Selection"~Just a sample
of what's

in store for you!

Genie Software.
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ZX81 Software.
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CHESS

FCING TOGETHER

John White discusses the main
developments in computerising
the game of chess, and
suggests how to employ these
techniques when you set about
writing your first chess
program.

SPEAKING IN 1949, the mathematician
Shannon pointed out that an average chess
game lasted 40 moves and that there are an
average 30 move possibilities during each of
those moves. There are, therefore, at least
10120 possible games of chess. To search these
at the ridiculously high rate of 1,000,000
games per second would require a search time
of 10108 years to exhaust all possibilities.

When constructing a program to play chess,
it is certainly not possible to carry out an
exhaustive search. Instead, a search of a few
moves is considered and the position which
arises is scored. The means of doing this is
known as the evaluation function — EF — and
the strength of a chess program depends very
much on how effective the EF is.

Contary to popular belief, it is actually
relatively easy 10 write a chess program. The
real difficulty lies in constructing a program
which meets the following requirements:

B Plays strong chess.

B Makes its move within a reasonable time —
certainly not more than five minutes.

B Uses little memory — less than 32K at the out-
side.

Skilled chess programmers earn high fees,
with good reason. It is generally true that good
programs are written by highly-experienced
machine-code programmers, rather than by
good chess players. The mainframe world
computer chess champion, Belle, was written
by a non-chess player, and relies on brute
strength to find its move rather than by
making complicated positional assessments.
However, some appreciation of good chess
play is necessary to write a good program for a
micro.

Before embarking on writing a chess
program, you should clearly define what you
expect from it. The amateur, working in his
spare time, is unlikely to be able to produce a
program capable of beating one written by a
team of full-time, salaried professionals. Nor
will the amateur have access to dedicated chess
units for his program, and will have to rely on
his domestic microcomputer which cannot be
expected to run so fast as the dedicated unit
would.

On the other hand, writing chess programs
will give much pleasure and will also improve
vour programming skill. With practice, you
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will soon find that writing programs becomes
much easier; you will not, for example, need to
keep rewriting your move generator.

There are also many discoveries waiting to
be made in improving evaluation and search
procedures. Computer chess is essentially only
30 years old, and the alpha-beta pruning
method only half that. The obvious “chopper”
pruning mechanism entered commercial chess
computers as late as 1981.

As a final inducement, I should mention that
many of the chess games available on cassette
for domestic micros play a feeble game which
could easily be improved — think of the
market for the Vic and the BBC Micro.

Searching for checks

Many modern chess computers search to a
depth of four-ply at their higher levels, search-
ing deeper for checks and captures. A ply of
scarch is equivalent to one half move, that is,
one move by either side. This dictates the
choice of programming language. If a machine
can choose its best move at one-ply in one
second, then it will take 30 seconds to examine
its opponent’s reply to each of its moves, 900
seconds to examine its own responses to each
of the possible opponent moves, and 27,000
seconds — 7.5 hours — rto examine the
opponent counter responses at the fourth ply.
If the program takes 10 seconds to find its best
one-ply move, than it will take 312 days to
search to a depth of four-ply.

These figures assume a full search of the tree
of moves which is constructed by considering
all possible permutations of moves to a depth
of four-ply. In fact, powerful pruning methods
exist to reduce the size of the tree, and a
program which can select its best one-ply
move in one second can be made to search to a
depth of four-ply in about two to three
minutes.

To reduce the time spent selecting a move at
one ply to 10 seconds or less, machine code or
assembly is essential. Out of curiosity, I wrote
two chess programs, one in interpreted Basic
and one in compiled Fortran, to see how long
they would take to run with a one-ply search.
The Basic version took three minutes per
move, the Fortran version five seconds, and
both played ghastly chess due to a minimal
EF. A good machine-code program should
find its one-ply move within one second.

Another good reason for programming in
machine code is the inability of many other
languages, including Basic, to perform
recursion. I do not know any way of enabling a
Basic program to call itself more than once,
since the Return statement bears no label. It is
desirable to use, say, a move generator at each

fresh generator for each and every level.

Finally, machine-code programs are more
economical on space than other languages, and
it is possible to write a reasonable program
using less than 4K of RAM.

A variety of methods may be used to set up
the chessboard. Simplest is a two-dimensional
array, where different positive values are
assigned to the machine pieces, and negative
values to the opponent’s. The values may be
equated with the nominal value of a piece, so a
queen could be assigned a value of 90, a
bishop 32 and a knight 29. Loss of the king is
fatal, so these are assigned very high values,
say, about 5,000.

All moves to a position will then be subject
to the constraint that X * (9-X)and Y * (9-Y)
— where X and Y are the new co-ordinates on
the board — must both be greater than zero.

It is common practice to put the Oth and
ninth lines of the array to a number which is
distinguishable from the pieces. This marks
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THE BEST MOVES

the rim of the board and saves checking
whether a project move has gone off the board.

Picture a rook moving down a file. It can
either feel its way down cautiously or it can
thunder down until it bounces off the rim. A
second rim can also be added to check the
legality of knight moves, which may hop over
the first rim. Remember that the rim may have
to change sign, in some implementations,
according to which side is moving.

Separate table

It is also possible to devise chessboards in a
one-dimensional array and even to use two
two-dimensional arrays, so that all the pieces
will appear to be moving in the same
direction.

The position of major pieces can addition-
ally be kept in a separate piece table, and this
enables attacks on enemy pieces to be found
very quickly. This method is used by all the
major chess manufacturers.

)

¥
~1

The move generator simply calculates all the
moves for the chess men. A queen is composed
of a rook and a bishop. The generator can be
written very easily, but remember to test for
move legality. A piece can.move on to a vacant
square, on to an enemy-occupied square but
not on to a friendly-occupied square. A piece
cannot move through another piece, unless it
is a knight.

En passant is also reasonably casy to cater
for. A flag is set whenever a pawn makes a
move enabling en passant by the opponent.
Much more difficult is castling where the
castling rook must not have been moved, the
king must not have been moved, the king must
not be in check and the king must not pass
through check or settle in check.

A test to see if the king is in check is, there-
fore, essential and this can also be used to give
priority to king protection. The test is done by
making legal rook, bishop, pawn and knight
moves away from the king, and testing to sce

whether the appropriatc enemy piece is
encountered. Testing to see if the moving
piece is giving check is inadequate, since it
may miss a discovered check. Incidentally, do
not forget 1o allow for the possibility of double
check.

Evaluation function

Two methods are available for working out
which move a computer should make. The
first 1s the EF, which assesses and scores a
position arising after a piece has been moved.
The second is the look ahead — search in
depth — which considers responses to
machine moves, counter responses, counter-
counter responses and so on.

There is considerable debate in computing
circles as to whether a chess program should
use a sophisticated EF combined with a
shallow search — but searching some forcing
lines such as captures in greater depth — or

(continued on next page)
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(continued from previous page)

should use a minimal EF with as deep a search
as possible. Bearing in mind that the EF is
called after every potential move, it must be
kept as short — that is, as fast — as possible,
particularly for a deep search, and will rarely
contain more than 20 elements.

Devotees of the first method point out that a
detailed search of only part of the tree, selected
by a sophisticated EF, most closely mimics
human chess play. David Levy is a believer in
this approach, and his company’s Philidor
program uses special, still secret methods to
attain a strong EF capable of considering even
strategic factors. Another example is the
German Shach computer which plays a
respectable game with a look ahead of only one
move, but with a very powerful EF.

Adherents of the second approach observe
that programmers should concentrate on the
computer’s greatest strength — its ability to
calculate rapidly. The Belle program makes its
moves by calculation deep into the chess tree.
It is also common to give great consideration
to the EF at the first and second ply, but to
reduce the EF art all subsequent levels, so as to
spend less time searching.

Search routines

By convention, the score from an EF is
taken as positive if favourable for the program,
negative if unfavourable. An essential feature
of any good EF is an evaluation of the number
and quality of pieces bearing on any square,
particularly in the centre. This is done as
described for the search for check on the king,
and the same routine can be used for both pur-
poses. However, it is important to remember
that for square control one piece hidden
behind another may still exert an effect.

For example, a queen on the same diagonal
as a bishop — with no intervening piece — will
exert its own pressure on the same squares as
the bishop. The bishop will exert the greater
pressure, since it is more expendable than the
queen.

Other features worth including in the EF are
material count, attacks on king, queen or lesser
pieces, pins, presence of doubled pawns,
development of pieces, whether castling has
occurred and advancement of pawns. Yet
other features can be added, limited only by
available time or imagination. Some examples
I have seen include fianchettoing the bishop
and doubling rooks along a file or row.

So far we have been considering only the
evaluation of positions. An alternative method
is to evaluate each move as it is made. This is

significantly faster than evaluating positions,

but unfortunately gives weaker results. It is
not suited to chess programs, but could be
used for draughts or other games where tactics
are more important than strategy.

The ability to search moves in depth is a
subject which would require as much space as
all the rest of this article put together. Basic
principles, with excellent examples, can be
found in the references given at the end of this
article.

Numerous techniques are available to
reduce the size of the tree to be searched, and
you should acquaint yourself with the follow-
ing:

B Minimax is the name given to a full search of
every permutation of moves, i.e., the whole
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tree, where the opponent tries to minimise the

machine’s score while the program tries to

maximise it. This is the slowest type of search.

B Alpha-beta search is a method of pruning
which gives the same result as minimax but in
less time. The principle is that if any one
response to a program move can be found that
makes the move weaker than one previously
considered, then the program need not waste
time calculating other responses to that move.

BMHard pruning can be effected simply by
eliminating all potential moves which fail to
achieve a certain minimum score.

B Razoring makes use of the assumption that
the opponent can always find a move that will
make things better for him than if he had made
no move.

B Chopper: sometimes the program has only
one legal move. This can be made at once
without need to calculate all the possible
responses and counter responses.

M Killer heuristic makes use of the assumption
that any response which cuts off part of the
tree with alpha-beta pruning will also cut off
another part at the same level.

The efficiency of many of these pruning
methods, especially alpha-beta, can be greatly
increased by sorting the moves into decreasing
score order. This must not be done too often,
or the time spent sorting exceeds the time
saved, but can be very effective if carried out
after each ply of search.

This leads us to iterative deepening which is
used on virtually all the better chess machines
now. All the moves are found at the first level.
These are sorted into score order and searched
to the second ply. These are sorted and
searched to third ply and so on. By this means,
the best move yet found is always available at
each level of search, and this is normally
constantly displayed. If a timer is employed,
the thinking can be interrupted at any time
and the best move becomes the machine’s
choice.

Mobility is an important concept in chess,
and is most simply obtained by summing the
number of legal moves made by the program
and by the calculated responses to each of its
moves. Pruning must not be carried out at the
first and second ply or this method will not
work.

Normal pruning

Mobility may also be assessed in a suffi-
ciently sophisticated EF — for example, by
modification of the square control routines —
but slows the program noticeably. However,
normal pruning is now permitted, which may
compensate.

When the total material count of pieces falls
below a minimum level, then extra end-game
routines can be called. The EF should be
adapted to make the king more active and to
make the advance of pawns — especially as
chains — more favourable. The depth of
search can also be safety increased since less
material is available to be moved.

As a guide, the powerful Morphy program
enters its end-game routines when material
equivalent to two kings, two rooks, two
knights and seven pawns remains on the
board, and the depth of search is roughly
doubled at the higher levels.

Book openings are very useful for games of
chess, enabling the program to avoid opening
traps and permitting some non-obvious
strategic moves to be made. For example, the

black move C7-C5 is thematic in many
queen’s pawn openings, yet I know of no
program which does this early in the game
except as part of a book opening.

The only limit on the book is that of
memory space, which is unlikely to trouble
most owners of micros. The book should be
held in an array, matched against move
number, and not as part of an opening tree
which will take a long time to search.

Random selection between moves of nearly
equal merit is a very useful feature, making all
games different, and is most simply done by
adding a small random number in the EF to
the score from each evaluation.

Counter moves

After completing its search, the program
will come up with a series of moves and a
series of counter moves. These can be stored,
which is very expensive on memory but will
enable the program — on request — to reject
the best move in favour of the next best and so
on. This facility is available on several of the
programs from the software company Philidor,
such as Pet Chess, Intelligent Chess and Chess
Champion Mk V.

More commonly, the scores are compared
with a store which is initially set at minus
infinity, say, —10,000. If the score exceeds the
store, the store level is set to the score and the
moves creating the score are also stored. Thus
the store is constantly upgraded until only the
best move remains in the move storage area.
For opponent responses, a second store is pre-
set to plus infinity — say, +10,000 — and
scores that are less than the store are
exchanged with the score until the lowest-
scoring, and so best, opponent response is
stored. The same two stores can also be used
to operate the alpha-beta pruning mechanism.

Iterative deepening

Other useful features which can be added to
a chess program include the ability to set up a
position, use of real-time clocks to record play
length and a move counter. For programs
using iterative deepening, the clocks can be
used to interrupt the machine’s thinking, and
a halt button can also be made available for the
user for the same purpose.

A prompt button can be used to reveal what
the machine thinks should be your move, and
a restore button can be used to take back
moves — this will require memory storage of
past moves. Printers can be interfaced for a

" permanent record, which may be had at the

conclusion of the game on request, or as the
game is played; the latter requires no memory
storage.

Finally, do not forget to couple your move
generator with a routine which tests to see
whether the opponent’s proposed input is
legal.

REFERENCES

BMThe following are essential reading for
anyone writing a chess program:

B Sargon — a computer chess program, D
and K Spracklen, Hayden.

B Advances in Computer Chess pages 89 to
97, J A Birmingham and P Kent, Pergamon
Press.

B Chess and Computers, D Levy, Batsford.
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Few face Richard
Turner’s choice of
managing a thriving
software firm or
completing a degree.
Brendon Gore finds
out how this ex-
champion hammer
thrower runs Artic
without stepping out
of the university
circle.

RICHARD TURNER'S entry into the
world of microcomputers was sheer
accident, he says. Both he and fellow
Artic director Chris Thornton went
to Malet Lambert high school in
Hull. In 1979 the school put on 2
computer course, using a time-
sharing scheme on a big Honeywell
computer. Chris Thornton signed
up for the scheme almost
immediately, but initially Richard
Turner was not that keen.

“I did not want to go on the course
because it meant missing a free
lesson during the sixth form”, says
Turner. “But everyone else seemed
to be signing up for the course so I
thought I might as well hop on. Two
weeks after the course started I was
hooked".

This new-found interest in
computers did not stop Richard
Turner from picking up four A
levels, mathematics, physics,
chemistry and general studies, but it
did persuade his parents to buy him
a ZX-80 microcomputer for his 18th
birthday.

Middlesbrough-based Linsac, one
of the first ZX-80 software houses,
was looking for programs to market.
Richard Turner sent in a sample
program which was accepted.

Richard Turner’s partner in
programming, Chris Thornton, also
had a few months free before starting
a degree in computer science at Hull
University. Together they began
writing programs for Linsac.

“We started writing programs in
Basic, but Chris soon moved on to
machine code. We didn’t have a clue
what machine code was about at
first, but we got hold of a program
from one of the computer magazines
and managed to pick our a few of the
instructions. This was not too
successful so eventually we decided
to buy a book on the subject. We got
the whole set of instructions from it
and started writing machine code”

The pair continued to write
programs for Linsac, but found they
had less time once their holidays
ended. Richard Turner moved to
Chelmsford for the first threc
months of his industrial year with
Fords.

In January, 1980, Richard Turner
and Chris Thornton decided to form
a partnership and go into business
for themselves. Artic Computing
was born.

“The name comes from an
anagram of the initials of our
names’’, explains Richard Turner.
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“We thought of various different
names, most of them terrible, but we
settled for Artic. We had not even
thought of the articulated lorry, but
it became our logo”.

For the first six months times were
hard — the company made £21.
With comparatively heavy spending
on advertising, Artic found itself in
debt. However the launch of

‘I knew | would
never go back if
| took a year off’

ZXChess proved to be the turning
point.

ZXChess was extremely popular,
partly because it was the first chess
program for the ZX-81 to hit the
market. It was also extremely
difficult 10 write, taking over a year
from the original idea to the finished
product.

Looking back at Artic’s formative
months, Richard Turner says that
their biggest mistake lay in selling
programs 100 cheaply. “There’s a
snob element in the ZX-81 market.

| If you sell programs too cheaply they

do not sell. I tested this out with one
program called Zombies which we
were selling in a pack of four

programs for £2. I took the Zombies
program out of the pack and sold it

on its own for £3.50. Sales
immediately took off, which is the
reverse of most theories”.

During this period Richard
Turner moved to the Fords assembly
plant at Dagenham, writing
Adventure games in his spare tme.
He finished the control and
subsidiary systems for the games
while completing his year’s
industrial training at Enfield.

Originally, Richard Turner had
intended to study at Liverpool
University as part of his sponsorship
deal with Fords. He now decided to
switch to Imperial College, London.

Richard Turner is the first to
admit that combining a university
degree with running a business is
not easy. He was offered a year’s
leave of absence from university to
concentrate on running Artic, but
turned it down. “I knew I would
never go back if I took a year of .

The crunch will come in June with
the first-year exams. If he fails he
will probably work full-time on
Artic, but he thinks he has done
enough 1o pass.

Artic is currently producing 12
different games programs for the
ZX-81. The best sellers, says
Richard Turner, are ZXChess I and
II, Adventure A, B and C, and
Galaxians. “ZXChess is our biggest
seller on the mail order side, but we

have probably sold more Galaxians
because we have just had a big order
for 2,500 Galaxians cassettes from
W H Smith”.

The Galaxians program was
written for Artic by William Wray, a
Hull schoolboy who is currently
doing his O levels at Cottingham
grammar school. William Wray first
visited Artic with a view to buying
some of their programs, but he and
Richard Turner started ralking and
William Wray ended up sending in
one of his own programs. With a
little help from Artic, Wray’s
Galaxians program was polished up
and marketed under the Artic label.

The order from W H Smith
resulted from the ZX Microfair in
January. “I saw John Rowland,
Smith’s  market  development
manager, at the ZX Microfair and
told him “This is a brilliant program,
come and have a look’. He came over
and his kids started playing it. That
always works”’.

The Galaxians cassettes were only
delivered to W H Smith on March 1,
s0 it is still too early to say how well
they are selling. But Turner is
confident the Galaxians game will be
successful and hopes to secure a big
repeat order from W H Smith soon.

Artic’s biggest problem has been
the quality of its cassettes, says
Richard Turner, though he is quick
to emphasise that there is nothing
wrong with their quality now.
Initially, when orders were limited
1o two or three a week, Artic
produced all its own cassettes.

A new tape recorder solved some
of the problems, but the CI0
cassettes supplied by local retailers
were stll very poor quality. Artic
tried two different suppliers, both of
whom produced good cassettes at
first, but the quality soon faded.

A number of cassettes were
reurned by dissatisfied customers.
At onc point Artic was forced to
replace 250 ZXChess cassettes
because they were unusable. But, as
Richard Turner points out, Art.. id
replace all the faulty cassettes even
though it was a relanvely cxpensive
operation. In addition, Artic sent
letters to all its customers who
bought faulty ZXChess cassettes
apologising for any inconvenience
caused.

Cassette quality is no longer a
problem. Artic found another
supplier, Work Force of Luton, who
produce consistently good-quality
cassertes.
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“l am also trying a little
experiment with a tape-duplicating
company which is producing the
Galaxians and ZXChess programs
for us”, says Richard Turner. “The
company seems very professional
and I hope it will take rtape
production out of our hands™.

Another potential problem, which

‘We would like
to build a
cheap computer’

affects Artic and all other software
houses, is the vexed question of
copyright. “It is a big problem”,
says Richard Turner. “You have to
watch out for other companies
trying to rip off your software. We
try and protect our programs by
making them self-executing, in
machine code, so that no one else
can break into them. But with a little
bit of know-how you could just
rewrite the load routine and fix it so
that you could copy the program.
One of the programs that we sell can
actually be used to break into the
rest of our programs”.

No one has tried a software case in
court yet, mainly because it would
be extremely expensive, explains

Richard Turpner. Everyone is
waiting for the test case.

Artic has not caught anyone trying
to sell their software, yet, though a
number of people have copied it
successfully: “Most people are so
pleased when they do manage to
copy our programs that they write
and tell us. We just warn them not to
sell it”.

One possibility which Artic has
discussed with some of the other ZX
software suppliers is forming a ZX-
81 software-house user group to
clamp down on any unscrupulous
firms which infringe copyright. “If
we found any cases of copyright
infringement we could approach the
computing magazines and threaten
to withdraw our advertising unless
they agreed to stop carrying
advertisements from the offending
company’’, says Turner.

Copyright is important because
computer software is a lucrative
business. Artic is not showing any
mammoth profits on the balance
sheet yet, because all the profits are
being ploughed back into the
company in the form of
reinvestment, equipment and stock.
Nevertheless, with Artic taking in
about £300 an day in mail orders
alone, the company is not doing
badly.

The scope for profit will be even
bigger when Artic starts marketing
software for other microcomputers

apart from the ZX-81. “At the
moment all our machine-code
programs are written on a Video
Genie and converted to the ZX-81.
In theory we could sell TRS-80 and
Video Genie software as well.

“We are planning t0 move on to
the BBC Microcomputer, if we can
get hold of one. We are meant 10 be
quite high on the list, but have still
not seen any sign of one. If we do
start writing programs for the BBC
machine, which has a 6502
processor, there is no reason why we
should not write programs for all the
other 6502-based machines such as
the Vic-20".

Artic is currently working on a
Forth compiler on EPROM and
hopes to bring out a prototype by the
end of March. This will have a

number of advantages for ZX-81
users, as Forth is 10 times faster than
Basic as well as being a structured
language. Turner hopes to produce a
compiler that users will be able to
plug into the back of their ZX-81s
without taking out the ROM.

In addition, Artic is developing a
board to link two 16K RAM packs
together to give a total of 32K RAM.
The idea behind the board is to help
people with a 16K RAM pack who
want to expandstheir ZX-81 to 32K
RAM, explains Turner. At present
those people have to buy a new 32K
RAM pack and throw away the 16K
pack. This board will enable them to
keep the original 16K pack. To
obtain 32K RAM they simply buy
another 16K pack, which is cheaper
than buying a new 32K RAM.

Looking a little further ahead,
Richard Turner forecasts that Artic
will remain essentially a software
house. “We will obviously be
moving on to better machines”, he
says. “Eventually we would like to
build a cheap computer, but I do not
know whether we will ever find
enough capital”,

Lest you think Richard Turner is
some kind of ice-cool whizz kid with
electrons coursing through his veins,
it is worth recounting a story from
his schooldays. At senior school in
Hull Richard Turner was the county
hammer champion. He competed in
the English Schools Athletics
Championships twice, but never
finished higher than 13th despite
being a potential medal winner.
“The big occasion cracked me up”,
says Turner. “I could not throw
properly because I was so nervous”.

It is somehow refreshing to know
that Aric’s chairman can suffer
from nerves. For all his machine-like
competence, Richard Turner is
human.
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At long last—the ultimate Basic programming aid

Tandy Programmer

Genie Programmer

Whether you are a serious Basic programmer or simply play around with other people’s programs,
here’s something with just one single purpose—to make it easier and more enjoyable

AT YOUR COMMAND:

TRAP How many times have you searched and searched for
that elusive Syntax error in program lines, wasting hours in
the process? Never no more! Olgere IS an error trapper which
shows you the exact location of the error in the line, whether
Syntax, FC, MO or whatever. Just think of the time saved!

EXECUTE When Trap shows you the error, no need to go into

the Edit mode, for Execute does this for you with a single
letter command.

TRACK still another Kansas original—which Microsoft said
couldn’t be done!—No longer need you strugale throuch the
Trace function, speeding through and obliterating the screen in
the process. Track displays just four line numbers in the top
corner of the screen with no loss of display. A command even
allows you to step through the execution oY the program line
by linel Or, if you prefer, at any speed you define. Microsoft
couldn’t do it, but Kansas programmers can!

PACKERHave you seen the cost of Packer programs? Here's
one which works. This allows you to program in short easily
manageable lines, then when debugged, join them up together
to both save s')_ace and speed up execution. You can define

the number of lines you want joining, colons inserted for you.

SQUASH A further space saver—this one takes out all the
spaces from the program, but leaving them of course in Print
statements. Even to telling you how many saved!

KILL If space really is at a premium, or if you like to put
in plenty of remarks when programming, Kill will take out all
of the REM statements. Handy for tidying up.

MULTI-KEY So you want to make your programming really
easy. How about defining any—or all—of the letter keys to
print out a complete statement at the touch of a single key?
Multi-key allows exactly that, and up to ten characters into
the bargain—of your own choice of course.

FIND So you would like to know which lines contain &
particular variable? No problem. This command will list
out all the lines containing the variable defined. You can
even choose to step through these lines one at a time.

Especially useful for single stepping through a program listing.

DISPLAY Just think how handy it would be to be able

to list all the names and values of every variable used in
a program. Think of the hours you've wasted on this little
exercise! Not any more though. Display will list them all,
including sin?le, double precision and string variables,
giving you all the details. It will even output to a printer.

CHANGE Perhaps you want to change some of the
variables? Easy, just define the variable and what you want
it changed to. Very useful for changing GOTO’s GOSUB’s etc,
when adding extra routines or lines to a program.

MOVE There’s always a time when you want to move a line
somewhere else in the program, which usually results in
having to retype the lot. No need anymore, move it with this.

DUPLICATE Or perhaps you have a particular line you wish
to insert a number of times. Just do the line once and then
yOu can put it in as many times as you like under any line
number you choose, with this Duplicate command.

RELOCATE If you are ambitious and want to move whole
blocks of lines around, this will do it for you, even retaining
the same increments in the process. A real work saver!

MERGE Of course, all programmers want to merge either
programs or routines, and this one does it very easily. and
what is more important—reliably.

RE-NUMBER There just has to be a re-number, and here's
one which will do the job efficiently, allowing you to define
the starting number, which is of course essential when
merging routines and programs. Adjusts all branching lines.

RESCUE we all somehow or another managed to lose all
our hard work by either pressing the wrong button or_
giving the wrong command. This gets it back—even if NEWed.

DISABLE It really is essential to be able to run the
program on which you are working without having to lose
the host utility. This Disable command allows switching
between Programmer and your program with nothing lost.

And it takes up less than 4K!

State whether for the Tandy Model | or Genie. Available for 16K, 32K and 48K and Tandy Model il|

Available only from Kansas at a sensible £34 Vat and post paid

IT'S A RELIABLE BRITISH PROGRAM BY BRITISH PROGRAMMERS

nsas

As pulishers (we do not retail other people’s programs) we have absolute quality control and thus give
an unconditional guarantee on all our software. And of course all programs are always in stock for our
famed return first class post service whether ordered by cheque or credit card. Ask for a copy of our

free catalogue, you won’t find any "South Coast’ prices there!

Access and Barclaycard welcome.

—_————— e e
Kansas City Systems, Unit 3, Sutton Springs Wood, Chesterfield, S44 5XF. Tel. 0246 850357
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The meaningless tiny dots that
buildings and landmarks
become when seen from the air
can be given precise
proportions with Michael
Banks’ program in Basic.

IF PHOTOGRAPHY is one of your hobbies, you
may have tried your hand at taking aerial
photographs, or perhaps you have attempted
some shots from the observation deck of a tall
building or some other high vantage point. If
s0, you will probably have wondered just how
high you were when the photograph was
made, or the size of objects on the ground in
the picture.

This program gives you the answer to either
of these problems, provided of course, you
already know one of the wvariables. The
program is written for the Acorn Atom. It
makes use of the formula

4= oF
where H is the altitude of the camera when the
photograph was taken; O the length of a
known object on the ground; I the size of the
known object as measured on the negative,
and F, the focal length of the camera used.

All measurements should be in metric units.
The focal length of most cameras is given in
millimetres and so it is easier to measure the
relatively small size of images on a negative in
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millimetres rather than in inches. Always
measure images on the negative because you
can never know exactly what proportion a
print is of the original.

I originally designed this program for use
with the Astrocam, a camera made to be
carried by model rocket and designed by Estes
Industries of Penrose, Colorado. I have found
it to be invaluable for interpreting data quickly
from the large numbers of aerial pictures I
take.

Since I use the program only with photo-
graphs made with the Astrocam, I substitute
the 30mm. focal length of the Astrocam for F
in lines 120 and 220. You can do the same,
using the focal length of your own camera. If
you wish to make this modification, be sure to
delete lines 110, 210 and 211.

The program can be used 1o interpret data
from standard horizontal shots, as well as from
high-altitude ones. To use this program for
horizontal photographs, substitute the
distance to an object for the altitude when the
program requests ir.

If you are a stickler for detail and want the
computer to address you properly when
requesting information, make the changes
given in program 1l.

i

'“fvﬁbf
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Program 1.

16 PRINT"A> DISTANCE OF CRMERA
FROM AN OBJECT IN THE PHOTO"”

2@ PRINT"B) SIZE OF AN OBJECT IN
THE PHOTO"”

161 INPUT"WHAT IS THE LENGTH OR
HEIGHT OF AN OBJECT SHOMN IN THE
PHOTO"Z

165 PRINT $1@;PRINT"WHAT IS THE
SIZE OF THE SAME"

186 PRINT "OBJECT -— IN
MILLIMETRES — AS MEASURED"

187 INPUT "ON THE NEGATIVE"E

115 PRINT $12;PRINT“THE DISTANCE
OF THE CAMERA FROM THE"

128 PRINT"OBJECT WAS "Z¥F/B"
METRES. "

268 PRINT #12

261 INPUT"WHAT WAS THE DISTANCE
FROM THE OBJECT TO THE CAMERA'C
215 PRINT $12;PRINT"THE %
THE OBJECT™ e

‘b. - %
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Program 2.

i DIM RC12
S REM #k¥¥ RERIAL PHOTOGRAPHY
CALCULATOR #%#¥

16 REM #%#% COPYRIGHT (C)>., 13981,
MICHREL A. BANKS ¥k

15 PRINHT #$12

1€ PRINT"A> ALTITUDE OF CAMERA
WHEN PHOTO WAS MADE"

28 PRINT "B) SIZE OF AN OBJECT
OH THE GROUND SHOWH IN THE PHUTU"
25 PRINT $18.%18.°
3@ INPUT“NH :

2
oF THE SRHE'GBJECT

116 PRINT #12,"WHAT IS THE FOCAL
LENGTH OF THE CAMERA USED TO TAKE

- 285 PRINT #$12"WHRT IS THE SIZE —-
v AN MILLIMETRES —-"
- 286 PRINT"OF THE OBJECT WHOSE
- SIZE YOU WISH TO DETERMINE"
A I?Z%T “HS NEHSURED DN THE

s  THE ORJECT™
gISﬁTHE LEHGTH

F i"--:_".‘_-;-'," 1% INPUT“"' IN NILLIMETRES' o HS
s  MEASURED ON THE MEGATIYE"E

THIS PHOTO"F

115 PRINT #12,PRINT"THE ALTITUDE
OF THE CAMERA WHEN THIS PHOTO"
126 PRINT"WAS MADE WAS "Z2%F/B"
METRES. "

125 END

260 PRINT #12;PRINT"WHAT NﬂS THE
ALTITUDE —— IN METRES -- OF THE"
2@1 INFUT “CAMERA WHEN THE PHOTO
WARS MARDE"C

: 1S THE FDCRL
CAMERA USED TO®
: HPUT"THKE THIS PHOTO"F
S PRINT $12;PRINT"THE LENGTH OF
e .

226 PRINT"IS ".C¥IPF,""
225 END :
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David Prosser’s Tank Battle is a
game of skill and dexterity. The
aim is to destroy your
opponent’s tank, before he
destroys yours.

TANK BATTLE runs on a Vic-20 without any
additional memory. It is a two-player game
whose object 1s to destroy your opponent. To
do this you may move around using these
keys:
Left:
E
S D ‘3 to fire
X
Right:
@

i ;=" to fire

As the game progresses, you will notice
little green dots on the screen. Beware, these
are mines. A shell fired from a tank will not
affect them but if a tank should drive over
one, it will explode. When this happens the
second player’s score is increased by one.

The second way to win, by destroying your
opponent, involves driving your tank
frantically around the maze. Once you press
the fire button, a shell which is different for
each tank will be fired in the last direction
you moved. If this shell hits the wall of the
maze, then you are allowed to fire again as
your shell vanishes. You cannot, therefore,
fire again while one of your own shells is in
progress.

There are two versions of this game. Game
B is the one I have just described; in game A
every time either of the fire buttons are
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GAMES
TANK BATTL

pressed, a block is plotted on the screen at a
random position. After a while the screen
may become full of both mines and blocks.

So, to restart the game while also
remembering the scores, the user need only
press the fl1 key. Pressing the key will allow
you to swap from either game A or B while
remembering the present scores.

The time, which is on the top line of the
screen, is the time it takes for either of the
tanks to be destroyed.

When run, the program will produce a
maze like the one shown in figure 1, assuming
the same data is used. The > sign is the left
player’s tank and the < sign is the right player’s
tank. The score is printed at the top and in the
middle, the time.

After each game, the bottom line of the
maze will be replaced by the winner’s name
and the second line down will carry the
question ““Another go (Y/N)”.

002: this line sets the screen colour
for the rest of the program
which is a red border and red
screen.

004: here any key previously
remembered in a Get statement
is reset. As well as this, lines 4
and 5 produce coloured blocks
at the top and bottom of the
screen.

005to 010: this outputs the title page.

Figure 1

LEFT ©

v

011:

015:

016:

0045

Notice that in lines 6 and 8
there are 13 spaces after the
Reverse On command.

this sets the variables. S0, S2
and V are all to do with the
sound controls on the Vic. SO
and S2 are the two sound-box
locations and V is the volume
control.

notice that there is no need for
semicolons in this line.

10 obtain this graphics symbol,
hold down the Commodore key
and press Y. |
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FOKE38488+3, (RAHDT) - POKES164+A,

SE84+A, {RANDT » *NEXT
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=
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o
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K
BY ORYID FROSSER
A HIT »n KEY "

3 =22:p2=D3
"T'TRBCS I .
is =?£NTTHBL5:” ik
i7 FRINT® :HEP: ARE TuO UHHEE TG PLAY.A & B. M :FRINT"OAME A" ZRINT"
ig P ; TIONS JrEl“
19 rFIHT“hE FIRE- ‘ FRINT"GAME B":FRINT"— *
20 FPRINT"SAME AS nEDUE EuT HRS NO GBSTRUCTIONS. Snel”

22 PRINT"ABRPRESS 'A” OR “B"" GOTO348

2% GETRS: IFA$=""THENZ3

24 IFAS{"A"ORAS> "B "THENZZ

26 GM=AF="R"

27 PRINT"J":RESTORE

22 RERADX,Y: IFX==1THEN2G

28 FORG=XTOX+Y POKET724+0, 168 - FOKE2185-0, 158 NEXT : GUTO28
I8

A READK, Y : [FX==1THEN4G
32 FORO=XTOX+22¥YSTER22 :POKETT29+0, 160 -POKES183-8., 1588 NEXT
i3 UU!UfG

= e
-DIHT aLEFT"::‘IlIIlIPILHT Zx%
90 GETARS - FRINT"SusbERPRPRI"RICHTE(
31 IFK=1THENGOSUB2Z6
72 IFJ=1THENGOSUB21@

33 IFA$="-"ANDJ{>{ THENE1=E: J=]
34 IFAS="3"ANDK<>1THENMI=W K={ D3
I 36 IFRNDC1)>.38THENGOSUETSE
_:‘? [Fﬁi—"".‘Hc*'e‘;‘
38 IFASC(R$)=1332THEHS
” l ..— Y 106 [FR$="E“THEND1=-22:G0T0162
‘ = i@1 '=ﬂs—"a"TH=HD--—2; GOTO112
-1!"'_1 ” ' HL | e AR E 182 IFAS="S"THEND1=-}: gOlU’d-‘
"'- 183 IFA$=":"THEND2=-1:GOTOL12
nd PR A
" Jl"m‘" "r”‘ , ” 164 [FA$="X"THEND1=22:G0T0129
4 185 IFAs="/" 2=22: 6070112
f i 186 [Fr$="D"THEND!=1 GOTO189
{ ' “ " 167 IFRS:“,“ThEHDE=1 GOT0o112
= L i i
) {, / i L | l 189 IFPEEK(W+D1)=32THENPOKEMW, 32 W=l+D1 : POKEW, WC : 5ATO99
118 IFPE:kku+D1-"4ﬁTHEHPﬁnEh+D1 42:GOSUBSGA: GCTO3SE
i11 GOTOS
111 GOT090 :
L s car g 112 IFPEEK{B+D2)=32THENFOKER. 32 BE=E+DZ:FOKEE, BC:GOTOSA
> ST It ﬁ.,T\\,uv&”_.-- ﬂ.m_" 113 IFPEEK(B+D2)=45THERFPOKEB+DZ, 42 GOSURBSHG: GOTO3SS
Cobe 114 GOTOSG
s l.lh\- : 228 IFPEEK(H1+D3)=3Z20RPEEK (W1+D3)=87THENKFO R‘Eh“.o.. Wi=kii+02:POKEWI, §1 RETURN
T o A 221 IFPEEK(H1+D3)=1600RPEEK(H1+I3) =36 THENPOKEN L, 32 K=0 KETURN
‘;:'g4h' 222 POKEW!,32:FOKEW1+D3, 81 : 50T0O35S
- I 318 IFPEEK(Bi+D3)=3Z0RFEEK(B1+D3)=81THENFOKEB], 32 Bi=BEi+[4:POKEE! .57 RETURH
F11 IFPEEK(B1+D4)=1680RPEEK(B1+D2)=45THENPOKEEB1, 32 J=@ RETURN
312 POKEER1,32:POKER{+Dd, 27 :GOTO356
355 K$=" LEFT":G0OTO36H
017 and 019; these two lines use the 356 XE="RIGHT"
: . 368 POKESO.2242
graphics symbol obtained by 330 FORL=15TOOSTEP-1:POKEY, L :POKEY+1, L : FORA=1T0O380 : NEXTQ, L : FOKESO, B POKEY+1, 42
holding down the Commodore 393 PR INT"Soslaseiea e s X" CONTROLLER HINS"
key and pressing T. 391 IFLEFTS( cs 1 )="E THENZX=2X+1 : GOTOSE0
s e b 392 ZZ=ZZ2+1 GOTOSE8
026: this line saves the use of an If- 360 POKESD, 209: FORG=1T0100: NEXT : POKESO, 8 RETURN
Then statement by using logic. SG8 IFGH=—1TRENRE TURN
If GM is set to —1 then A$ = S1@ TE;Phnu:wu.w.‘rua IFPEEK(TY )=32THENFOKETY., 168
“B", otherwise GM = 0. 538 RETURN LR : ey
¢ et £08 POKEL3E, 6 FRINT"SU2PBFHGTHER S0¢
027: the Restore is in case the f1 key o5 COSUBSGD . oty
is pressed while the game is in 519 GETA$: IFA$=""THENS10
progress_ £29 IFAs="Y'"THENZT
; : ] -Ffes-:::-"n"manéaa
{ 040 and 050. the two data lines are used to 835 PRINT r:in ' EFORC=1TOSHE : NEXT
plot the maze. From screen £48 POKE138,0:PRINT“SNAPLHANGE GAME™
‘ location 7724, or the third line Eig pgfgiu?;ﬁ£="""fr’=n
. o> o ! p [ ol p 1 BEMND O
down, the screen is numbered 560 IFAS="¥"THENRUN
from zero to 461. The first data £78 IFR${SOUH"THENE4R
number is from where the line 588 :r;uF ; o S T _
S T=RNOC 1) e i F KC(TY)»=32TH FOKETY. 36 WESAF20+TY., ¢
3 starts, and the second one -3 lé,.fpil a0 T i e P :
shows how long the line is to 300 FORL=1TOIS :FORR=20ATO220+L%2:FOKES2, 0 - NEXTE, L FOKESZ,
| be. Line 40 is the data for all .;eg ‘g«E : 15 iO;fi‘_l'_’I;::.::.I:.u.-’:::llil‘lllrrlll‘l_:::-_:lhl_ls;;_'Fg.';}é
. : . 218 POKESZ.9:PRIN RCYSNDM FORR=1TO15¢
vt lines, sod e 20, e 345 FOKEY, 15-FORA=1T0S PRINT " DBEBBMBBFIREBRBIE" FOKESZ,
data for all vertical lines. Both ‘ESZ.0
lines require rogue values of 353 FRINT IREPRBBPELFIBRBEERE" -FOR0=1T0158 NEXTO, A FIKEISS, &
—1 at the end of the line.
070: this sets the screen positions — V + 1 does this. They are 900-950: these lines should be entered
‘ and the values for the tanks. returned to normal at the end very carefully. They are mug
’ Anything with a W is for the of the line. traps which cause the keys to
! left tank; B is for the right tank. 635: note that there are 20 spaces be pressed to flash on and off
‘ 098: this line tests if the f1 key has on this line after the cursor- on the screen five times.
‘ been pressed. down instruction. During this a bleeping sound is
,‘ 380: this line outputs an explosion 750: after plotting a mine at a output, the purpose of which is
* sound, while changing both random position on the screen, to draw the attention of the
the screen and border colours the colour is changed to green. user to the correct responses. [}
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PHIPPS ASSOCIATES
=7(Mail Order Dept B
99 East St, Epsom Surrey, Tel 03727 21215

= quotin yEc:mr credit card NO, 24 hr phone servi
*REOUIRE 16K RAM A1r Mail Europe plus 70 p Efsewhere plus £1.70

SOFTWARE FOR THE VIC 20

PR SOFTWARE — dedicated to the finest value in
software for the VIC — bring you PRCI:

6 Programs on 1 cassette for only £7.50

. War! Your artillery and defences, their is your magazme — every issue
tanks — a fight to the finish. is full of articles specially written for the
. Smashout Colour, sound and skill to break home computer enthusiast.
through that wall. _
. Blackjack VIC's big day. Reviews of personal computers;
. Logic Break the colour code before Programs; Surveys of software available on
VIC’s big deal. the market: New application ideas for your
. Pick-up-game Match of the day? computer; Computer Club — news from your clubs;
- Alarm clock  Clock, chime, alarm, snooze. Calculator page; Letters; Answers to your problems
and pages and pages of computer games and
program listings.

Please send copies of PRCI at £7.50 each inc. p&p
| enclose cheque/PO for £

All for only 60p S
Ensure your copy SUBSCRIPTION
ORDER FORM BETWEEN

each month, take PAGES
PR SOFTWARE out a subscription S
28 THE FAIRWAY, SOUTH RUISLIP, NOW!
MIDDLESEX HA4 ORY v y
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it do?”" questions from doting
relatives and inquisitive friends,

Charles Chambers turned his hand

to writing a series of Basic
routines which load

quickly and are guaranteed to
impress.

N .\-. :-: .'- -; : :“\\ -
o i I SV

e g

HOWEVER BRILLIANT a mathematical manipu-
lation, however obscure your machine-code
routine, however florid and devious your
string handling, it will cut little ice with that
uncomprehending uncle who has watched
over your shoulder for half an hour and wants
to know if your ZX-81 plays space invaders.

Faced regularly with this sitution, I quickly
reached the conclusion that I had to write
some programs which were short and immedi-
ately interesting.

These programs, I decided, must be graphic
and fascinating — something that catches the
eye and holds it for a reasonable amount of

time.
It is much better to program in fast mode

HOW TO IMPRESS
WITH YOUR ZX-81

Wearied by a barrage of “What does

because the flash of the screen gives the
necessary feedback to signal your key presses.
Fast is also, by definition, faster for the
machine. So, although not as pretty as slow
mode, it is better for both watcher and
watched.

My first program is a perfect example of
what you can do with a short listing which can
be put on the machine in a flash.

5 INPUT A$
10 INPUT X
15 FORN=1TO INT 672/(X+1)
20 PRINT AS$;"space”;
25 NEXT N
30 CLS
35 GOTO 15

—
-

It is an innocuous-looking program, but
enter the name of that envious friend or
endearing aunt, together with the number of
letters in the string, and his or her name is
printed in a never-ending cycle on the
television screen.

This next program produces a fascinating
pattern that ar times can be almost three-
dimensional. Enter three characters — a space
in the string is usually a good ingredient, and
fast mode adds an air of expectation.

10 INPUT A$
20 PRINT AS;
30 GOTO 20
The following program is one taken directly
(continued on next page)
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LET Z=INT «<cX=%¥)2/22
CLS
18 FRINT AT 8,8;C

78 IF R$= "YES" THEN STOP

28 LET C=C+l1
98 GOTO 14
Program 6.

i@
28

28 FPRINT AT 11.16:"NO IS "i2

38 INPUT R#$ 48 POKE 16436.8
46 IF R$= CHR¥ 19 THEN LET X=Z S8 FOKE 16437.8
S8 IF R$= CHR# 13 THEN LET Y=-Z ol INFUT A

6@ IF R$= "YES" THEN PRINT AT 11.18;"I THOUGHT SO" 7@

FRINT AT 11,15;
FAUSE (RHI#¥4)#160
38 PRINT AT 11,14;"PRESS NEWLINE"

PRINT (65752-(FPEEK 16436+256#% FPEEK 16437))-5.14

“HATT"

{continued from previous page)
from the ZX-81 manual but has one slight
modification:

10 FOR N=0 to 63

20 PLOT N, 22 +20*SIN(N/32*PI)

30 NEXT N

40 SCROLL

50 GOTO 10
The main part of the program creates a full-
screen sine wave. With the Scroll command,
the wave builds on itself to produce an
attractive and constantly moving display. If
your machine has only 1K, the program will
stop after a few minutes when the memory has
filled.

Program 1 can be very impressive, though
if you are running a machine with a 16K
expansion it is best to detach it because, being
Basic, it will run too slowly. With 1K it runs
perfectly. When you have keyed it in, enter 0
as the string which will produce a ball
bouncing around the screen. After you have
watched that for a minute or two, add this to
it:

6 INPUT G
and change line 50 to
50 IF Y=31-(G-1) THEN LET P=0
All you need to do to send a word, rude or
otherwise, bouncing round the screen is to
enter it together with the number of letters it
contains. If you do not like to remove your
expansion unit, the following modification to
the program will compensate you for not
having been able to run it fast enough before.
First, drop line 80. You should be able to see
why it will not work on a 1K ZX-81 and why
it has a speed advantage over the original
program. Add these lines.
3 LET K=1
85 IF K =250 THEN LET A$ = CHR$
(RND*12+127)

86 LET K=K +1

87 IF K=250 THEN LET K=1
Start by inputting any graphic character,
which will then draw itself around the screen.
After 250 cycles, the character will change into
another and, because of the method by which
the formula decides the direction of the
character’s progression, the whole screen will
gradually fill.

Because the characters vary and the pattern
fills in a rather non-standard way, delightful
designs build up and change continually.
While everyone watches it, you can go away
and read War and Peace and still have time for
a cup of coffee before they tire of it.

By experimenting with the tuner on your
VHEF radio, you should be able to pick up the
buzz of the computer. If you now save the
program, you will hear on the radio the
screeching noises of the software being loaded
on to the tape. It is even possible to save a
program on tape from the radio. With the
ZX-80 this can be very useful.

38 YOUR COMPUTER, MAY 1982

If you have loading problems or are loading
a long program, by using a radio you can
follow its progress and check that the
computer has not missed it.

Program 2 is the first game: a number is
displayed in the middle of the screen and you
must press the equivalent numbered key
before it counts on. This counting from one to
nine gives the game a dimension of speed,
forcing the player to fluster and to make
mistakes. The game lasts for 30 numbers and
your score is shown in the top left-hand
cormer.

If you want to make it a little harder, you
can make X a random number between one
and nine. This is how you do it:

25 LET X=RND*9
and drop line 35. This modification will make
the program run somewhat faster, but unless
you are used to the vagaries of the Sinclair
touch-keys, then the first version is difficult
enough.

The next program offers, perhaps, less
entertainment value but fits the 1K machine
with memory to spare and can be entered in a
second. It turns a string into one of those
magic triangles which read the word down two
sides, usually associated with Abracadabra.
Apart from peoples names, Abracadabra is
about the best word to keep watchers interest,
although the longer the word the better.

1 LET X=1

2LETY=1
10 INPUT AS$
20 LET B$=A$(X TO Y)
LETY=Y+1
40 PRINT AT 5+Y, 11; B$
50 GOTO 20

Program 3 will be of use to a primary-school
child — it prints the multiplication tables,

some reason a few always expect the computer
to make mistakes and give the wrong answer.
Mathematics at such an elementary level
might be expected to bore everyone in a few
seconds. Yet because the tables are produced
by a computer, they suddenly take on a whole
new significance for those unfamiliar with
these machines.

Program 4 is a battle of logic. The computer
picks a number from one to 1,000. All you
have to do is to find the number by a process
of guesswork and deductions from clues given
by the computer. The computer gives you
clues by telling you if your number is greater
than or less than its. While this is in process, it
counts the number of turns you have taken. Of
course, if you want to make it more difficult,
all you have to do is increase the possibilities
of X, by increasing the limit of (RND*_).

In program 4, you discovered the
computer’s secret number, now it will
discover yours. What is more, it will not go
beyond its 1lth guess without succeeding.
Tell the computer if your number is greater
than or less than the computer’s guess, using
the symbols provided. When it succeeds, type
in “Yes”. The listing is a little longer than
program 4. Remember to enter it in fast mode.
You may also find it quicker to Edit, for
instance, line 40 into line 50, or line 2 into

line 3.
Program 6 is a variation on that old chestnut

that tests the speed of your reactions and it is
accurate to 0.01 of a second. When you run it,
“Wait” is displayed on the screen and after a
random time, which can be as long as eight
seconds, “Press Newline” appears. When you
have done that, your time is displayed. Do not
run this in fast mode as the pause command
will create havoc. My best reaction time is

starting with the two-times on to infinity. For | 0:24 of a second. 1]
Program 1. 28 IF %= VAL(B$) THEN LET Y=Y+l
L LET o 5 Ei o
0 30 PR @,8;
2 LET Y=i 35 IF x;ug THEN LET %=1
S IHFUT A#F 48 LET T=T+1
16 LET P=2 oo
15 LET H=2 1 LET X=1
28 FEINT AT #.Y:A$ 2 LET-Y=d
5= LET =% -+H’ i 3 FOR S=1 TO 12
Sy Sy 16 PRINT X" X ";¥; " =", X&Y
38 LET Y=Y+F-1 : 20 LET X=4+1
48 IF x=z1 THEH LET H=@ :.;:g EE.};:T"SV .
S8 IF '1"=dl THEH LET P=@& < i
60 IF ¥=0 THEN LET N=2 28 gAo°F %0
8 IF Y=8 THEHM LET F=2 78 GOTO S
=8 CLS Progr;rm 4. s
3@ GOTO =@ 18 LET X=INT (RND#1008)
Program 2. 20 INFUT V¥
1 LET %=1 28 IF Y=X THEN PRINT AT 11.15;"YES"
- LET Bg="12" 5@ IF Y>¥ THEH PRINT AT 11;15;C.HR3 18
4 LET T=8 68 IF Y<X THEN PRINT AT 11,15;CHRS 19

i3 PRINT AT 11.,14;%

15 IF INKEY$S>""THEN LET B$= INKEY#

78 LET C=C+1
S
24

FRINT AT @.28.C
GOTO 28




AT LASKYS

I¥'s here! Britain’s best-selling colour computer for
under £200 is now in plentiful supply, and you can
see it, try it, buy it at your Laskys store!

The VIC 20 can be used as a home computer, as a
small business system or as an educational aid.

It has excellent colour graphics, superb sound
facilities, and runs on a domestic T.V. As well as the
basic Computer, a wide range of peripherals are
available, turning your VIC into a fully expandable,
sophisticated computer system.

The growing range of VIC programmes on the
market, means hours of fascinating thrills for the
whole family on your VIC!

“"l Shops Across the U.K.

OPEN 6 DAYS A WEEK 9-6
Birmingham

19/21 Corporation Street, Birmingham, B2 4LP. Tel: 021-632 6303.
Manager: Peter Stallord. 300 yards from Bulling Centre.

Bristol

16/20 Penn Sireet, Bristol, 851 3AN, Tel: 0272 20421,
Manaoger: Steve Heynes. Between Holiday Innand C & A

Chester

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

Edinburgh

4 St Jomes Centre, Edinburgh, EH1 35R Tel 031.556 6217.
Manager: Colin Draper. East end of Princes Street, St. Jomes Centre.

Glasgow

22/24 West Nile Street, Glasgow, G7 2PF. Tel: 041-226 3349.
Mancger: David Livingstone. Between Buchannan Street and Central Stotion.

/MICROCOMPUTERS)

Laskys unique nationwide coverage enables you to
drop into your local store where we have a micro
department, and try out the VIC with the help of
our friendly and expert sales staff. There are many
different ways to buy! Cash, Credit Cards or Laskys
Stereo Club, and we have full after-sales
maintenance guarantee!

Look into Laskys for your VIC today!

PRICES ToTAL

EossefteUnib o Sok 2 e s e 4495
BRSRAMICORTARE ... ot st ittty e s i 4495
S T A P etk Sl TSCANES oyl ) M 7.50
Star Battle ROM Cartridge . . .....coouiiviviniannnann.. 19.95
eVIC Reveoled™ Bookivl il s 10.00
Liverpool

33 Dale Strees, Liverpool, 12 2HF. Tel 051-236 2828.
Between the Town Hall and Magistrates Courts
London

42 Tottenhom Court Road, Lendon, W1 9RD. Tel 01-636 0845,
Mancger: Vass Demosthenis.

London

7-9 Queensway (off Bayswater Road), London W2 3RX
Tek 01-229 6425

Manchester
12/14 St Mory's Gate, Morket Street, Manchester, M1 1PX Tel 061-832 6087.
Manager: Lesly Jacobs. Comer of Deansgate.

Presfon

1/4 Guildhell Arcade, Preston, PR1 1HR Tel 0772 59264.
Monoger: Jim Comisky. Directly under Guild Hall

Sheffield

58 Lecpold Street, Sheffield, S1 2GZ Tek 0742 750971,
Manoger: Justin Rowles. Top of the Moor, opposite Town Holl

‘ Laskys, the retail division of the Ladbroke Group of Companies

B
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Space Invaders and almost all
the other computer games
have been condemned by
everyone from the Archbishop
of Canterbury to the National
Union of Teachers. Rod Hyde
believes that on-screen
skirmishes with the chip have
their own value, and presents
his own ZX-81 game to prove
the point.

GAMES CAN be useful. Even the most
despised arcade games develop co-ordination
and familiarity with computer interaction.

VALUE OF THE

Educational programs are certainly useful but
can also be fun when turned into games.
Magic Squares is both educational and fun.
The program is structured, as recommended
by Eric Deeson in the February 1982 issue, so
that it gives practice at the right level for
everybody.

The program is based on magic squares.
These squares have fascinated men for
hundreds of years and were thought to have
magic properties. Some claimed magic
squares cured melancholy and others even
used them as part of the paraphernalia of the
occult.

MAGIC SEUARES
1 SLOW

12 PRINT AT 2.14."818"
13  FRINT AT 3.14;"357"
14  PRINT AT 4,14;"422"

g2 CLS

26 PRINT AT 16.8;"ROMW1:
2¢  FEINT AT 17.8;"ROW2:
aa FRINT AT 12.8;"EOW3:
92  PRINT AT 15.8:"ROWS:
e  PRINT AT 26.8;"ROW3:

T S EES

38  LET D#¥=IHKEY#

1@  PRINT AT @.6:"MAGIC SQUARES"

16 PRINT AT &.1;"IN THE MAGIC SQUARE SHOWW AREOVE"
17  PRINT AT 7.8;"ERCH ROW.
18  PRINT AT &.8;"ADDS UP TO 13.
12 PRINT AT 92.8;"DIFFERENT KINDS AHWD SIZES OF"

28  FRINT AT 16.6;"MAGIC SQUARES AND IN THIS GRME I"
21 FRINT AT 11.8:;"CAN MAKE THEM WITH UP TO 439 HUM-"
22  PRINT AT 12.8:"BERS. OMCE I HAVYE MADE A MAGIC "
2%  PRINT AT 12.8;"SQUARE I MWILL DISPLAY IT TO You*
24  PRINT AT 14.8;"WITH SOME NUMBERS MISSING. THE"
25  FRINT AT 15.8;"GAME IS FOR YOuU TO FILL IN THE"
&6 PRINT AT 16.8;"MISSIMG NUMBERS AS QUICKLY RS"

27  PRINT AT 17.8:"POSSIBLE. IF YOU ARE QUICK YOu"
2  FRINT AT 18.8;"WILL BE PROMOTED TO THE MEXT"

23  PRINT AT 192,8:"BIGGER SQUARE.
38  PRINT AT 26.,8;"EITHER LERYE YOU OR RELEGARTE YOuUu"
31 FRINT AT 21.,3.;" < PRESS
32 IF INKEY${>"R" THEW GOTO 32

44 FRINT AT 8.&6:" < MAGIC SGURRES > "

42 PEINT AT 2.1."THE AIM OF THE GAME IS TO GET"
43 FRINT AT 2.d8:"PEROMOTED AS HIGH AS POSSIBLE IN"
44 FRINT AT 4.8;"&88 SECONDS. THERE ARE THREE"
45 FRINT AT 5.8;"DEGREES OF DIFFICULTY: START AS"
4E FRINT AT &.8;"A BEGIHHER.
47 PRINT AT 7.@:;"WHEN TO GO OM TO THE MEXT LEVEL."
49 PRINT AT 2.1.;"EXAMPLE:"

5@ FEINT AT 14.7:"MAGIC NUMBER IS 13"

7 PREINT AT 11.1z: "

S2 FRINT AT 12.6:"ROMINZ+7+7R"
S FPREINT AT 13.6; "ROWZEE+5+7H"
a4 FEINT AT 14.&; "ROLZE+2+7H"
S5 FEINT AT 15.1Z2: "'
r+2=9;
9+5=14;
2+9=11;
r+o=12;
6+1=7;
&1 FRINT AT 21.3:" < PRESS RUNM WHEN RERDY > "
69 IF INKEY$<{>"R" THEH GOTO €5

o8 PRINT AT 12.8:"TYPE IN THE DEGREE OF DIFFICULTY"
82  PRINT AT 14.,13;"B FOR BEGIHNER"

84  PRINT AT 15.15:;"E FOR EXFPERT"

g6  PRINT AT 16.15:;"I FOR IMPOSSIBLE"

26 IF D#="B" OR D#$="E" OR D$="I" THEW GOTO S5

COLUMN AND DIAGOMAL"
THERE ARE MANY"

IF NOT. I MWILL"

RUN WHEW RERDY > "

I WILL ADMISE YOU"

15-9=6 ; S0 7?=p"
15-14=1; S0 ?=1"
15-11=4; S0 7?=4"
15-12=3; 50 7=3"
15-7=6; 50 7=8"

(listing continued on page 42)

Figure 5. Setting up a magic square with an
odd number of squares.

DIM M(D, D)

Y

C = INT(D/2) + 1
ROW = 1

T

M(ROW, C) = X

Y

C>0D
(RULE B)

M(ROW,C)> 0
(RULE C)

M(ROW, C) = X

NO SQUARE
COMPLETE
X >D2=0.1+Y
\ﬁs

SQUARE COMPLETE
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A magic square is just a mathematical
oddity. It is a set of numbers arranged in a
square formation so that the total of each row,
column and diagonal is the same.

Order of three

The order of a magic square tells us how
many rows and columns there are. As an
example, the square in figure 1 has an order
of three. There are no magic squares of order
two and there is only one third-order square
— that is not counting reflections and
rotations like the one shown in figure 2. After
the third order, the number of magic squares
increases astronomically; 880 squares of order
four and more than 13 million of order five.

It is possible to make a magic square with
an odd number of sides by following some
simple rules. Start by putting the 1 in the
middle of the top row as shown in figure 3
and then proceed by placing the next number
in the square diagonally up and to the right.

Sometimes this is not possible and other rules
apply:
When on the top row, the next number goes
to the bottom row but still one column to the
right, e.g., 1to 2.
When on the rightmost column, the next
number goes on the leftmost column but still
one row upwards, e.g., 3to 4.
If the next square is blocked, go down one,
e.g., 510 6. This also applies when on the top
rightmost square.

I have not found such a convenient method
for squares with an even number of rows and
columns. The program works out a fourth-
and sixth-order square using different
methods. I like the sixth-order square
formation particularly because it starts by
joining up four third-order squares. I used
this fact in the program.

After setting up one of the possible 3,000
magic squares, the computer displays it with
some numbers missing. The game is to fill in
the blanks as quickly as possible. You can do

C>0D NO

(RULy

YES

1 ROW = ROW + D

=
v

N
Y

ROW = ROW + 2

MAGIC SQUARES

this by a mixture of addition and
substraction, knowing that all the columns,
rows and diagonals add up to the same magic
number. Sometimes it is possible to notice a
pattern in the numbers.

It may seem strange to use a number
cruncher to play a mental arithmetic game.
After all, what are computers for? However,
we all need these mental skills, including
pattern recognition, so that computers and
calculators can be checked quickly.

Rank of grandmaster

There are three levels of difficulty:
beginner, expert and impossible. Most people
start as beginners and novices of the magic
square. Success at each stage means
promotion to larger squares and so to the
ranks of challenger, expert, master and
finally, grandmaster. You are allowed only 10
minutes.

Do not start to panic as the seconds tick
away or your mind will go blank. If you
complete a seventh-order square within the
time limit, the computer will recommend you
to go to the next level of difficulty. On the
other hand, if you do not complete a square
quickly enough, the computer will construct
another square of the same order with slightly
easier numbers. A still slower completion
time will result in the computer making a
square one size smaller as well as demoting
you to the ranks.

The computer gives you prompts and hints.

(continued on next page)

ROW1 816 4 38
ROW2 57 951
ROW3 49 2 2078

Figure 1, a third-order 17 24 1 8 15

magic square, figure 2, 23 5 7 14 16
a clockwise rotation

of figure 1, figure 3, 4 6 13 20 22
a fifth- order square. 10 12 19 21 3
11 1825 2 9
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(continued from previous page)

It indicates which number to attempt next. A
correct answer is printed out. In the event of
an incorrect answer, the computer indicates
whether it is too high or too low.

The computer assists the learner in two
stages. First of all, each attempt to fill in a gap
is marked immediately. If the answer is
wrong, extra information is given and in this

Figure 4. Flowsheet.

FALT AUV « ¢
DIAG *nd CON1TanTY

way a forgotton borrow or carry might be
remembered.

The computer will not move on to the next
gap until a correct response is given. At first
sight this might be considered a little tedious.
However, it must be remembered that it is
impossible for a player to stay for long at a
level beyond his ability. Besides, even a
difficult combination of numbers is usually
solved after two or three attempts when hints
are given.

Secondly, the difficulty of the next square
set depends solely on the player’s
performance on the previous square. The
primary objective of the program is to provide
an enjoyable opportunity to ‘practise mental
arithmetic over a wide range of difficulty. As
speed and accuracy are of the essence in
mental arithmetic, it seems reasonable to use
them when evaluating.

Rotate and reflect

So, a fast and, by implication, accurate
response is reinforced by making the next
square more difficult, whereas for a slower
response the next square is the same type or
easier depending on how slow the response
happened to be.

A player automatically reaches his own
level and even if the stays on the same square
he will be presented with different
arrangements of numbers. This is achieved
by rotating and reflecting the squares
randomly so that ecither the original square, or
a horizontal or vertical reflection, is rotated
up to three times. In addition, the square does
not have to start at one. More difficult
squares are obtained by increasing the first
number and the program can start a square at
anything up to 50.

The player should be motivated to race
through the imaginary ranks of the magic

squares. This provides the best kind of
competition: against oneself, trying to
improve on previous attempts. For the player
stuck on one square, a bar — an
acknowledgement of the distinction — is
awarded for each attempt. On promotion and
demotion the bars are lost and so even steady
responses are encouraged.

Except for the simplest of programs, I
always like to start with an overall flowchart
showing in outline what I want the program
to do. The magic square flowchart is shown
in figure 4 beside the relevant statement
numbers from the program listing.

Flowcharting is certainly a good method of
clarifying thinking during programming, and
clarified thought leads to efficient programs.
Nevertheless, the final flowchart can nearly
always be improved. Flowcharting was
especially useful when converting the rules
for making magic squares into a program. My
attempt is shown in figure 5 and the meaning
of the variables is given in figure 6. To make a
magic square, all that is needed is the order,
D, and the lowest number, X.

From all aspects, programming, printing
and storage, it seemed best to arrange the
number of the magic square in an array. I
have used array M and an example is shown
in figure 2. It can be seen that a particular slot
can be defined by giving the row and column
number. For instance, row 3 and column 2 is
7 and would be written M(3,2)=7.

Referring to figure 5, in the first box an
array of two dimensions and size D by D is
produced. In the second and third boxes, the
row and column numbers for the first number
are defined and the first number, X, is written
in the matrix. The flowchart is then written
so that a check is made to ensure that no
abnormal conditions apply.

If they do, the program is diverted to

(listing continued from page 40)

91  GOTO 88

35  LET Y=8

96  LET FREVY=0
47  LET B=8

22  LCLS

39 FRST

188 LET D=x

181 FOR J=@8 TO 31

192
183
164
165
1639
118
120
121
122
123
124
125
136
144
142
144
146
150
16@
178
120

PRINT AT 2.1."R"

IF J>=% THEN GOTO 18S
PRINT AT J.15;"W"

NEXT J

REM HMAGIC SQUARE SETTING
LET X¥=1

LET ROW=1

FOR J=16 TO 26

FRINT AT J.a;"

NEXT J

FAST

DIM I(D, DO

DIM MCD, DO

IF D=4 THEHN GOTO 234
IF D=6 THEN GOTO 488
GOSUEB 1568

GOTO Seo

LET C=INT (Q/2+1

LET M(ROMW,CH=X

LET X=K+1

LET C=C+!

LET ROW=ROW-1

IF ROWC1 THEN GOTOQ 266
IF C>D THEN GOTO 258
IF MCROM.C)>>8 THEN GOTO 326
LET M{ROW.CH=X

IF X>=(D#¥%¥z2-0.1+Y> THEN RETURN
GOTO 176

IF C>D THEN GOTC 328
LET ROW=ROW+D

GOTO 234

223
200
320
336
346
350
352
353
354
355
356
358
266
362
364
266
368
370
372
374
376
400
410
42@
430
432
434
436
438
440
442
444
446
448
456
452
454
456
458
Soe

LET C=C-D

COTO 238

LET C=C-1

LET ROM=ROW+2

GOTO 238

REM FOURTH ORDER

FOR J=1 TO 4

FOR K=1 TO 4

LET M{J.K)=K+4%{J-10+K~-1
NEXT K

NEXT J

FOR J=1 TO 2

LET I<J,J0=M(J,J)

LET M<{J, J)=M(S-J,5-1)
LET N(S-J: S“J)=I (J: J)
LET K=5-7J

LET ICJ.K)=M{J.KD

LET M<{JT, KD=MIK,J)

LET MK, JD>=1C¢J, K>

NEXT J

GOTO Soa

REM SIXTH ORDER

LET D=3

GOSUE 15&

LET D=6

FOR J=1 TO 3

FOR K=1 TO 3

LET MCJ,K+3)=M(J.K)+18
LET MCI+3,K)=MC(J,K)+27
LET M{J+3.K+3)=M(J.K)+2
NEXT K

NEXT J

FOR J=% TO 3

LET K=1

IF J=2 THEN LET K=2
LET ICJ.Ka=M(T,K>

LET M{J,K)=MC(J+3,K)
LET M{J+3,Ki=I{J,K)
NEXT J

REM ROTATION AND REFLECTION

o1
S2a
538
S44
508
oed
57a
558
5528
=15]c)
cla
£26
6308
5468
654
o6
&76
oEg
638
78
718
726
738

LET R=RND

LET S=RND

IF ©>8.33 THEN GOTO &va
FOR J=1 TO D

FOR K=1 TO D

LET I¢K,T+i=J0=MCJ, KD
HEXT K

NEXT J

LET R=R-8.3
FOR J=1 T
FORK=1T
LET MCIK
NEXT K
NEXT J

IF R>B.1 THEN GOTO S48
GOTO 286

IF S>8.66 THEN GOTO 74@
FOR J=1 TO D

FOR K=1 TO D

LET I¢D+1=J,K>=M{I. KD
HMEXT K

MEXT J

GOTO &2a

FOR J=1 TO I

FOR K= TO D

LET I{J,I+1-K>=M(T. KD
NEXT K

NEXT J

GOTO o8

REM FRINT ROUTINES
LET YlL=17-2%D

LET YE=17+D

LET HU=14-INT (D/2>

LET HL=1&+INT {D-/Z>

25@ FOR J=VYL TO ¥R

PRINT AT HU.J;"m"

PRINT AT HL.J; "W

NEXT J

9@ FOR J=1 TO D

g8 FOR K=1-TO D

0
o
5
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—

complete the necessary special rule.
Otherwise the slot is completed normally:
that is the next square is one up and one to

Figure 6. List of variables

the right. A
Once a flowchart for a complicated piece of B
logic has been completed, it should be tested. g

This is done by inventing data that will flow
along all the lines of the flowchart and
checking that you obtain the answer you

attempt at completing square
number of bars awarded
column number

order of square

HU and HL upper and lower horizontal

would expect. Sometimes a trace table can be J
valuable. ![\</IN
Relevant data value PREV
In these tables you record the value of all R
the relevant data at each program stage. If you ROW
do have a problem, a trace table will s
invariably show you where it is. For programs
already in the computer, by introducing the TIME
correct print statement, you can make the VL and VR
computer draw up a trace table for you.
I checked my flowchart by using it to make X
up the magic square in figure 1 and it worked!
Please see figure 7. ' ‘ Y
I can send you a cassette including some 7

other mathematical games for £3.50. My
address is 53 Holloway, Runcorn, Cheshire.

border respectively for magic
square

counter

counter

magic number

array

M(D, D)  contains the numbers for the
magic square

I(d, D) is used when reflecting and

rotating the square.

Figure 7. Trace table for magic square
formation — D =3 and X = 1.

time taken to complete previous X ROW C M(ROW, C)
squares 1 1 2 M(1,2) =1
random number, degree of 2 0 3 g
rotation 3 M(3, 3) =
row number 3 2 4

random number, setting type of 1 M(2, 1)=3
reflection 4 1 2

variable to produce time taken 3 1 M(3,1)=4
on present square 5 2 2 M(2, 2) = 5
left and right vertical borders 6 1 3 M(1, 3) =
respectively for magic square 7 0 4

counter giving number in 2 3 M(2,3) =7
square 8 1 4

one less than lowest number in 1 1 M(1,1)=8
square 9 0 2

counter 3 2 M(3,2)=9

916 IF J=3 OR K=3 THEM GOTO 256
S286  IF M{J,K)<C18 THEN GOTD 258

248 GOTO 26d@

968 HEXT K

578 HNEXRT J

2886 FOR J=HU TO HL
228 PRINT AT J,. VL "Wm"
180@ PRINT AT J.YR:"W
1081 NEXT J

1665 FRINT AT @, 16:"TIME:"
1818 PRINT AT 2,17
1626 PRINT AT 1,17;"THKEN "
1636 PRINT AT 1.28;"SECS"

119@ REM MAGIC NUMBER

1116 LET MN=C{D##3+00 /2+D#Y

1128 PRINT AT 1.2;"MAGIC HUNBEP"
1138 PRINT RT 3 ;"

1148 PRINT AT 3.5:"IS "“;MN

1158 PEINT AT 6,3; “THE CLOCK"
1168 PRINT AT 7.2;"HAS STARTED"

1268 REM
1218 POKE 1643€, 255

1228 POKE 16437,255

1238 SLOW

1248 LET J=3

1258 FOR K=1 TO D

1255 IF K=J THEN GOTO 1338
12646 LET A$="7272"

; "ALLOWED : 6BBSECS "

938 PRINT AT HU+J. VL+1+(K-10#3MCJL Ko "+
358 PRINT AT HU+J, YL+2+(K-10%3  MCIL KD S "+

1178 PRINT AT 21.6;"ENTER HUMBER THEN PRESS NENLINE"
TIMER SET AND ENTER ROUTINE

1486 LET A$="LL"
1496 IF ACMCT. KD
1588 GOTO 1428
1514 LET Z2=1

THEN LET A%="HH"

1528 IF MCJ,Ka<18 THEN LET Z=2
15368 FRINT AT HU+J, YL +2+CK-12¥3 M, K>

1534 IF D=3 THEH GOTO 1546
1536 FRINT "+"
1548 NEXT J

155@ FRINT AT 21

Je; "
156@ PEINT AT 7.9;

" OPPH

1c8@ REM EYALUATION
16168 IF (65536-TIME)/45>D##3%2 THEM GOTO 1686
628 IF (65536-TIME>/45<D%¥%3 THEN GOTO 1660

1638 LET B=E+1

1648 LET X=INT (8.5¥(RND¥((CODE D$-38r¥#$2+1)503+1

1645 LET Y=X-1
16568 GOTO 1714
1668 LET D=D+1
16768 GOTO 1626
1688 LET D=D-1
1628 LET B=8

1785 LET Y=K-1

1788 LET ¥=INT (RND#¥{(CODE D$-350¥%2+1))+]

1718 LET PREY=TOT

1728 IF D=5 THEN

GOTO 1218

1738 IF D=2 THEN LET D=3

1748 IF D=3 JHEN LET B$-“ NOVICE "
i¥Se IF D=5 THEN LET E$= EXPERT "
i76@ IF D=6 THEN LET E$=" MASTER “

1278
1275
1286
1285
1298
1385

1378
1374
1376
1388
1486
1418
1424
1438
1435
144@
1445
1458
1465
1476

PRIRT AT HU+J.ML+1+(K-1)%3;A%
INFUT A

LET TIME=PEEK 16436+2564#PEEK 16437
LET TOT=(&5536-TIME)>/45+FREY

PRINT AT 1.,25:INT (T0T>

PRINT AT HU+J,VL+1+(K-10%3;" *

1318 IF A=M{J.K> THEH GOTO 1356
1326 LET A$="LL"

1338 IF ASMCJ.KD) THEN LET A$="HH"
134@ GOTO 1278

1358 LET 2=1

1368 IF M(J.K)<18 THEMN LET Z=2

PRINT AT HU+J,VL+Z+(K-12%3, MCJ.KD;
IF K=D THEN COTO 1338

PRINT "+*

NEXT K

LET K=3

FOR J=1 TO D

LET As="72"

FRINT AT HU+J.YL+1+(K-12%3;A$
INPUT A

LET TIME=PEEK 16436+256%FPEEK 16437
LET TOT=(65S36-TIME)>/45+PREY
PRINT AT 1.25;INT <TQT>

PRINT AT HU+J.YL+1+(K-1>%3;" "

IF A=M<{J.K> THEN GOTO 1516

177@ IF D=¥ THEN LET B$="GRAND  MASTER"
1788 IF D=4 THEM LET EB#=" CHALLENGER"
17538 PRINT AT 4,12;"Y0U ARE A"

1725
1208
1216
1812
1825
- 182¢
183
1235
1836
1848
1358
18689
1878
18294
1968
1216
1226
1238
1248
1945

IF =5 THEN PRINT AT 4.27;"AN"
FPRINT AT S,17:B%

PRINT AT &,18.;"0F THE MAGIC"
FRINT AT 7.17:"SQURRE-CLASS “’D
FRINT AT 8.16;"

IF B=B THEN GOTO 1833

FRINT AT 2,132;"WITH "“;EB;" BAR"
FOR J=1 TO 58

NEXT J

IF PREV<{cB@ THEN GOTO 128

FRINT AT 1,2:"END OF GRME"
PRINT AT 3.,3;"TYFE & TO"

FRINT AT 4.4;"RESTART"

IF INKEY$<{>"S" THEN GOTO 1899
GOTO 25
PRINT AT 1.2:" EXCELLENT "
PRINT AT 3,3:"TRY HNEXT "
FRINT AT 4.3;"DEGREE OF"
PRINT AT QJ‘;"DIFFICULTV"
FRINT AT 6.3;"

1258 FRINT AT 7,2;" TYPE RUH "
1968 IF INKEY$<>"R" THEN GOTO 1968
197a GOTO 76 =
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Run type BASIC on yourATOM
then switch back to ATOM BASIC SUPER SOFTWARE

Available now from Acornsoft, a 20k BBC ROM AVAILABLE FROM

conv;arsion module which can be added inside an Atom. CONTROL TECHNOLOGY
It will support the full set of BBC - type BASIC :
commands. The BASIC syntax is identical so all programs NEW RELEASE
that don’t rely on the BBC hardware can be run on the Trident (Acorn Atom) Death Race 2000 (Vic 20)
Atom without any modification. '
The module is fitted in parallel with Atom BASIC and
may be selected by a switch or from the keyboard if
certain modifications are made. It consists of 16k BASIC
ROM, 4k operating system ROM and an additional 2k
RAM that can be used by the Atom as well.

Complete with manual

A comprehensive BBC - type BASIC manual is supplied

with every set giving full operating and flt‘tlng - - Warlords (Vic 20) |

instructions, alternatively the
module can be fitted by
your dealer.

The price is £49.95 c | :
including VAT. %g o

OCIRECTION D7 N
HE IGHT H? [
JELOCITY VU7

L TP

If you don’t have a dealer near \c
you just write to us with ‘hs
with a cheque at the address

below, or credit card holders
holders can ring Cambridge
(0223) 316039 and order directly.

Dept. YC, Acornsoft Ltd.,

Astro Battle Zone

Moroids (Vic) (Acorn Atom)
* -
a n X

4a Market Hill, CAMBRIDGE CB2 3NJ

Draughts (ZX81)

ABCOCIrGH

MEMORIES

MWith a DIFFERENCE

ANNOUNCING THE END OF THE FLOPPY RAM PACK! — Now, for the first time
all you need to fit up 10 a full 56K of low power memory INSIDE your ZX81 (as is
AoTMal with Moie SXpensve Peisonal COMPULETS), 5 5 STIewsi ver. Caperence has C ABCDEFGH
shown that the 1wo commonest causes of ZX81 memory add-on failure are
1. Lack of ngidity in the connection to the expansion port. ‘OUR LAST MOUE URS TO E,
2. Inadequate reguidied power supply. "HIS MOVE FROH

Both these prodiems have been overcome with our low-power, internally fitting
Maze of Death (ZX81) Breakout (2)(81)

O ~JOVA & LI

INCREMENTAL and MAXIMEM memores

INCREMENTAL 1.2

The truly expandable memory system that starts you off ot 3 price you can afford but

places no restricthions on your future expansion

®EASY YO FIT — The uniquely designed board plugs straight in 10 the existing
mecroprocessor (CPU) socket on ZXB1 board (See pags 162 of ZX81 manuall £,
following the instructions provided, you simply open up the ZX81 case, unplug the
CPU and plug it into the memory bodrd, then plug the memory board into the
vacant CPU socket. Four additional boits fit through existing holrs in ZX81 board
ta give high rigidity/refiabiity. Simplo to follow instructions makes childs play of
fitting (and removing)

® TRULY EXPANDABLE — Expandable up to 16X bytes in increments of 2X simply
by plugging in memory chips — but does not s10p there! Plug and socket switches
allow runming in conunction with external memory add-ons — e.g. with Sinclair
16X RAM pack 10 grve up 10 32K and with 32K and 48X packs 10 gve up to 48K
and 56X (max poss) respectively. Full instructions provided.

®ULTRA LOW POWER — A full 16K takes typically less power than existing 1K
Sinclair RAM [about 40mal H H

O ECONOMICAL — Incremental 1,2 with one 2K chip giving 3K of RAM costs only FfUit MaChlne
£16.43 (plus VAT) and you won't have 10 throw it 3wdy whén you want move (ACOITI Atom)

memory.
®MONEY BACK GUARANTEE -~ Return within 14 days of receipt secures full
refund of price of goods
introducing the néw —
MAXIMEM 1.1
The ZX81 microprocessor can address a maximum of 64K of memory directly. More
than this would require frequent 20ditional $101emonts in programs 1o switch between
different memory banks. 8K of this 64K & already taken up Dy the Sinclair ROM
(containing the Operating systom program and Basic interpreter) thus leaving 3
maximum RAM capacity of 56K [ = 64K-8K), The MAXIMEM 1.1 anaing this upper
Emit = one bound by ublising the latest in high density, uitra-iIGw-power-memory.
Board design is similsr and fitting identical to the Incremental memory described
above

Orders and enqurios 10: East London Robotics, Finlandia House, 14 Darwell
Close, East Ham. London EB4BT. Or cal us on 01-471 3308

ORDER FORM -
Quantity ltem Price per e Towal : -
Incremental 1.2 socketed for max of 8K £10.50 Please send me as soon as possible the following: !
Incremnental 1.2 socketed for max of 16K £11.50 O £ =
2K CMOS 6116 memory chips £4.93 T £ =
Maximem 1.1 56K memory £23.50 H
T75% VAT | enclose a Cheque/P.0. for the total fom = !
TOTAL NAME i
OTE: P L €15

lvqnclmna‘cmioppoz:umoc:::r::?:;n 0 East London Robotics for £ e ADDRESS =
g X 1
st — POSTCODE |

e — e S R P T e e,
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ZX81 16k soFTWARE

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

:;:c'r:;:r:m';rA S screen ol b CONTROL TECHNOLOGY —
wirport shown, you must bring planes into lend; PERSONAL

INVADERS SELF PLAY; PHONEBOOK — keep friends’
and relatives’ numbers on cassette; DATE 81 —
dating program. Who will it pick for you?

COMPUTER SCIENCE

computer
ALL ONLY f4.58

PACK ¥ 2Zincludes all of:

Cassette 1%

PACK 16/1 + 16/2 + 16/3

ADVENTURE ATLANTIC: You may becomas very rich or
you may be marooned forever; BREAKOUT: SQUASH
PRACTICE: LANGUAGE TRANSLATOR transiates any
Europesn languege 1o any other; COMPUTAPRINT —
use this program to predict results of horse races

ALL ONLY £4.95

d A super value cassette of 18K and 1K software written in £8.96

| pan e st R TS
football pools, etc. Inchades:

Reect, Invaders, Phantom Aliens, Maze of Death,
Planetiander, | Ching, Hengman, Invaders, Laser Bese,

(any two only £5.95)
ALL THREE ONLY

TAPEBOOK 50.3 + CASSETTE 1%

plus more. BOTH ONLY
PACK W 3includes all of: ALL ONLY £4.95 £9.96
IND# 500; video roadracer; DRAUGHTS; Computer
Chequers; BATTLESHIPS — nautical werfare on your
A e : BOTH OFFERS ARE ONLY £13.95
MASTERMIND ;—*:l’m Teaser, see if you can beat a TapﬂbOOk m' ve r8|0n 3 TS e o

ALL ONLY £4.95

PHDGRAM E ZXI‘\ IH ENGUSHm
WMGAMALOI yOu can now-writs adventure programs
not weeks and with GAMAL 81 you'll have
mldmmnwu’lwmnﬂwhmdom MORE.
Comes on cassette with instruction book, £7.96

50 programs for the IKRAM ZXB1.

Latest version includes:

SQUASH, BREAKOUT, COLUMBIA, SPLAT,
INTEGRATION, CREDIT CARD CALCULATOR, BANK
AJC, VATCHECK, TANK BATTLE, TORPEDO,
HEXLOADER, BINARY CONVERTER, AND LOTS, LOTS

Still amazing value at £8.85 the lot.

TO ALL ZX81 OWNERS

All prices include VAT and postage and packing

CONTROL TECHNOLOGY,
39 Gloucester Road, Gee Cross,
Hyde, Cheshire SK14 &JG

061-368 7568

Ctech Software
Simply Megabytes
Ahead!

DEFENDER:; You defend the plane! against UFQO’s, fast
moving, Hires Graphics, Sound effects, Thrust, Laser Torpedo,
climb, descend, superbly detailed G4 + T5; £4.00

ASTRO BATTLEZONE: fastened in the cockpit of your
starcruiser, you view the 3D graphics of the earth revolving
silently below, staring down your head up display you suddenty
glimpse the enemy hurtling towards you, you turn at them, the
horizon rolls over, the engines roar as you chmb to the
stars ¥ ‘G4 + TS£5.00
FRUIT MACHINE: Qur version has Hlﬂesgraphlcs nudge,
collect, respin, gamble and even plavs ‘Oranges
and Lemons’” when you win .G3 + T5£4.00
POLECAT: Countryside Packman, you must move your Rabbit
through the underground maze, but you are being chased by a
polecat so you must run like a rabbit until you've collected all your
your carrots growing on the top of the Burrow. G4 + T5£5.00
MINEFIELD: You must steer your way through a perilous
minefield without exploding any mines; blasting mines can
cause chain reactions ... GO+ T5£5.00
EARLY WARNING: Atomic Missie Command, destroy the
attackmg ICBMs using a realistic radar screen and intercept
missiles. N G4 + T5£5.00
TRIDENT — A brand new release. Excellent value £5.00

N.B. G = GRAPHICS T = TEXT

ANY 3 ONLY £9.00

Control Technology, 39 Gloucester Rd

Gee Cross, Hyde, Cheshire SK14 5JG.
All prices include VAT, P&P.

r

Full Colour
and
Superb Sound

SOFTWARE

Our latest VIC 20 package is VICSOFT 7

and includes all of —

BREAKOUT: The noisiest and most colourful you've ever seen.
SQUASH: Will you make a tournament champion?

DEATHRACE 2000: Driving in 3 crazy road race you must run-over
as many pedestrians as you canl!

SOUNDS: A sound effects synthesizer program. Everything from
helicopters to birds of paradise — menu driven.

MOROIDS: Your astronaut must avoid the asteroids, very fast
graphics!!

MASTERMIND: See is you can beat a microelectronic mind at
this full colour brain teaser!

WARLORDS: Protect your castle from giant boulders!!

VICSOFT 7 costs just £5.95 and
that’s inclusive.

Order form for all products on facing page.
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Joysticks give an added
dimension to most games
software. David Griffin shows
how you can benefit through
building your own joysticks for
the ZX-81.

JOYSTICKS GIVE an extra novelty to games.
Using them is easy compared with the player’s
usual confrontation with 40 rather meaning-
less keys. Most hardware additions such as
joysticks are available only on larger, more
expensive machines, and then only to those
fitted with ports — so that would normally
rule out the basic ZX-81.

The joystick I shall describe is eight-direct-
ional, but after connection to the ZX-81 only
four of these directions can be obtained from
Basic. If we want to use the other directions,
we must resort to a very simple machine-code
subroutine.

The joystick is very easy to construct, made
from pieces of wood and metal — see figure 1.
Cut a hole in the centre of a suitably sized
sheet of metal. This hole should be slightly
larger than the bolt being used. This sheet is
the base of the joystick.

Figure 1.
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Figure 2.
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wire soldered to copper
wood with a square hole cut from the

centre

metal sheet with a hole cut in the

middle

old scalectric tyre, ora piece cut from

rubber tubing.
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UNDER
BUILD YOUR OWN

Fit an old Scalextric tyre — or a piece cut
from rubber tubing — around the bolt, and
then into the hole. Screw two nuts around the
tyre to hold the bolt in place to give a spring-
like effect to the motions of the bolt in the
hole. Then position wooden blocks around the
bolt and meral sheet, as shown in figure 1. The
copper plates can be obtained from old piping
if you cannot find any in sheet form. Alter-
natively, use another good conducter in its
place.

Arrange the plates as in figure 2. It will be
necessary to use five wires to make the con-
nections to your ZX-81; four of the wires
should be soldered to the four copper plates,
the fifth to the base of the bol:.

After the joystick has been made, attach it to
your computer. To do this, the wires from the
joystick must be soldered to the keyboard con-
nections on the printed-circuit board. Remove
the back from your ZX-81. If you find this
difficult, first locate the three screws under
three of the rubber feet supporting it. These
feet are held in place by sticky tape and should
pull off easily.

There is a ribbon cable joining the keyboard
to the printed-circuit board. It is to the under-
side of these connections that the wires from
the joystick will be soldered — see figure 3.
The wire A from the bolt is to be soldered to
one of the five connections on the left-hand
terminal. The four wires 1, 2, 3 and 4 will be
soldered to any of the eight connections on the
right.

Ideally, a ribbon cable should be soldered to
all of the connections, and then an edge con-
nector soldered to the other end. Then, any
additions such as the joystick should be fixed
to a piece of Veroboard slotted into this con-
nector. It is important that your keyboard is
fully functional after these modifications.

The joystick works by connecting two wires
of the keyboard terminals to give the same
result as if a key had been pressed. Depending
on which lines your joystick’s wires were
soldered to, different results wiii occur to the
following:

10 SCROLL
20 PRINT INKEY$
30 GOTO 10
Type in this little program and run it, testing
each position north, south, east and west to see
the response. If you used the same positions as
in figure 3 the results should be as follows:
3: north
8: south
E: east
D: west

As you will have discovered if you tried to
push the bolt into one of the diagonals, no
result will occur. The reason that the
diagonals cannot be used in Basic is that two
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keys cannot be pressed at once to create a
response on the screen — that is, except with
Shift. The problem can be overcome with a
little machine-code subroutine.

1 REM xxxxxx

PCKE 16514,205

POKE 16515,187

POKE 16516,2

POKE 16517,68

POKE 16518,77

POKE 16519,201
This program calls a routine in ROM, which
returns the value of the key being pressed.
This is used in the statement Inkey$. It also
registers when two, three or even more keys
are pressed at once. This is of use for our pur-
poses when two keys — the diagonals — are
pressed at the same time.

To discover which values correspond to the
connections on the printed-circuit board you
have chosen, type:

1 REM. .. (machine code)
10 SCROLL
20 PRINT USR 16514
30 GOTO 10
and run it, testing each position of your joy-
stick, and noting down the numbers for each.
Let:
A = north value
B =north-east value
C = east value
D = south-east value
E =south value
F = south-west value
G =west value
H = north-west value
Substitute the letters in lines 120 to 230 of
program 1 for these values. Program 1 allows
you to draw on the screen. First, the ZX-81
asks for two inputs; the first is the x co-
ordinate of the starting point — 0 to 63 — and
the second is the y co-ordinate of the starting

Program 1.

i PEM ... imachine code)

2 rem erosram to dram
rictures with the
aid of Jousticks

16 ineut x

28 ineut 4

38 let z=4

44 elot x,9

Sa une lot x. 9

) if z=1 then goto 86

e plot x.4

ea let af=inkevs

=15 if af="o" then let z=8

168 i+ a$="w" then let z=1
118 let a=usr 16514

126 if a=A then let g=g+i
136 if «=E then let g=u-1
148 i1+ a=C then let x=x+1
158 if a=G then let x=x-1
168 if a=B then let x=x+1
178 if o=E then let g=u+i
186 i+ o=D then let x=x+1
198 i+ a=0 then let w=u-1
2868 if oa=F then let x=x-1
2l if oa=F then let w=u-1i
228 if a=H then lst x=x-1
2368 i+ a=H then let g=y+i
248 woto 48

point — 0 to 43. Then proceed to draw in all
the directions of the joystick. To rub out at
any time, type W and continue to move in the
usual directions. To draw again press Q.

If you have only 1K, you must erase lines
160 to 230, but you will be able to move only
in the four main directions.

If you want, you can build a button. This
can have many applications in games — for
firing lasers, for example. This should be
made from a keyswitch, like those used in key-
boards. The two connections of this should be

fixed to the keyboard terminals, one to cach,
left and right.

You could also construct an additional joy-
stick. Connect the four wires from the copper
plates to any of the connections on the right
keyboard terminal. Solder the wire from the
bolt to one of the connections of the left
terminal. This must be a different one to that
used by the first joystick. If you do not take
this precaution you will find that the joysticks
may register the same result when in certain

positions. =

CONVERTING

Patrick Norris explains how you
can convert Atari joysticks to
work with the ZX-81.

AFTER READING an article by Ian MacLean in
the January 1982 issue on interfacing the
ZX-81, I conceived the idea of connecting
Atari joysticks to the ZX-81. Construction
costs are negligible and it took me only one
evening to complete the project. Obviously
either one or two joysticks are required. I
chose Atari sticks because they are robust and,
at £6.50 each, not too expensive.

The constructor will require the joysticks,
two male and two female in-line five-pin DIN
plugs, and about 5ft. of multi-strand wire —
the thin, plastic-covered type. Do not use
single-strand wire because it is too brittle.

Perhaps surprisingly, the hardest part of the
project is making the holes in the side of the
ZX-81, to allow access to the male plugs. I
achieved this by the judicious use of a wooden
dowel, slightly smaller than the outside
diameter of the plugs, with emery paper
wrapped around it to file the holes to the
required size.

There is just enough space to enclose the
male plugs under the keyboard. Access to the
plugs is on the right-hand side of the case.

Be very careful that the rearmost plug does

ATARI STICKS

Figure 2.

Diagram of lower metal
half fixings and a
2 x %" self- lead soldered to each

tapping screws

not touch the printed-circuit board when the
two halves of the ZX-81 case are put back
together.

The lower halves of the meral sections of the
male plugs were held to the base of the ZX
with 3/8 in. self-tapping screws — see figure 2.
Solder one wire to the rearmost metal half and
one to the foremost.

The next stage is to wire up the two DIN
plugs. Take a wire from pin 1 of one plug to
pin 1 of the other, pin 2 to pin 2 and so on,
until each plug is linked to the other by five
wires. Then solder an extra five wires to the
plug that will be in the rearmost position —
one wire to pin 1, the second wire to pin 2 and
SO on.

At this stage you should have two plugs

{continued on next page)

Figure 1.

s

N l |

Positions of holes
%=#———to be ‘filed’ in the

ZX81 case (right hand

15"

2%"

side) approx. 2" diam
holes.
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(continued from previous page)

wired together, five wires hanging from one of
them and two wires soldered to the metal cases
in the base, one wire to each half.

Now place the rearmost plug in its appro-
priate lower metal-case half, remembering that
this plug has five extra wires on it, and place
the foremost plug in its half. Put the upper
halves of the mertal sections in place and tack-
solder the two halves of the meral cases
together to stop any movement.

The next stage is where the fun starts so be
very careful. Before going any further make
sure that the soldering iron that you are using
is earthed. If it is not then find one that is or
you will damage the chips in the ZX-81.

With the base in front of you, the plugs in
place, take the main section of the ZX-81 con-
taining the keyboard, and place it to the right-
hand side of the base with the main section
upside down. You should now be looking at
the underside of the printed-circuit board.

On the front left-hand side of the board, as
you look at it, will be a neat row of eight solder
points running from left to right. Next to this
row, slightly to the right will be another five
solder points. This is where the main connect-
ions will be made.

Using the earthed soldering iron, solder the
wire from pin 1 of the rearmost plug to the
right-hand solder point of the five solder-point
section. Solder the pin-2 wire to the next point
to the left, the pin-3 wire to the next left and so
on, until all the five points are connected to
the plug. The two remaining wires are the
wires you originally soldered to the metal case
halves.

The wire from the rearmost case half is
soldered to the right-hand solder point of the
eight-point section. The wire from the fore-
most plug is soldered to the third point from
the right of the eight-point section.

All connections are now complete. Carefully
put the two halves of the case together but do
not screw it together. Connect up the ZX-81
and test the keys on the keyboard. If nothing
happens on the screen, then you have a short
in your wiring that will have to be rectified. If
everything is satisfactory screw the two halves
of the case together and place it to one side.
This section is now complete.

When you buy the joysticks, ensure that
they are tested because you will have to cut the
plugs off the ends and so you will not be able
to return them if something is wrong. The
same applies if you have an Atari video game;
the joysticks will not be able to plug into the
game again.

When you have curt off the plugs on the joy-

linkage

oA ;

O
= |
(&)

“Male” 5 pin din plug

Pin 1

f(a
Pin 1

Figure 3.

Din plugs

Figure 4.

Main section
(upside down)

Main wiring diagram

Front

sticks, pare back the sleeving and you will see
six coloured wires.

Take one female section of the five-pin DIN
plug and remove the plastic sleeve. Push this
sleeve on to the lead connected to the joystick.
If you do not do this at this stage, you will
regret it later. You are now left with a female
five-pin DIN plug insert and two halves of the
metal case that encloses it.

Solder the green lead to the pin 1 socket —
see figure 5 — white to pin 2, blue to pin 3,
brown to pin 4 and orange to pin 5. At this

Figure 5.

Wiring to joystick
5 pin ‘female’ din plug

% Plastic
Metal BE::;J:" sleeve
halves White
Orange
Green
Joystick
Pin 1 socket Black ysti
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stage solder the black lead to one half of the
metal case. Pur the plug together and slide the
plastic sleeve over the whole assembly to keep
it together. Now you see the point of putting
the plastic sleeve on first.
The joystick plugs into the rearmost male
plug that was fitted in the case of the ZX-81.
If you have followed these instructions
exactly, the configuration is as follows:
Stick left:  equivalent of key 6 pressed
Stick up: key 7
Stick down: key 8
Stick right: key 9
Fire button: key 0
If you wish to add the second joystick, the
wiring is slightly different. Solder the orange
wire to the pin 1 socket, brown to pin 2, blue
to pin 3, white to pin 4, green to pin 5 and
once again the black lead goes to the metal
case. For the second jovstick the configuration
15:
Stick left: equivalent of key 1
Stick up: key 2
Stick down: key 3
Stick right: Key 4
Fire button: key5
This second stick plugs into the foremost male

plug.

-




MICROMART make agood dealagood deal better!

Or step up to a
4000 series PET/ -

4016 16K PET — £459
4032 32K PET - £580
4040 Disk Drive — £580
Printer —

VIC= 1) only £159.%

Complete range of printers and
—— supplies including:
— Epson MX80 Printer (inc. PET
The besthome computer | nefcssis” 77 wackdisks incuding 5 yei ]
2 p Library Box — £28 for box of 10 * plain listing & "% soft,,,!_
n tl-!ew)ﬂ paper 9% x 11" — £11 for 2000 sheets. Add ]
L ¥2 B8 8 VAT at 15% and £3 for delivery. {if you can‘t see
what you want - send for our mail order lists.) All products
unconditionally guaranteed. To order just write with cheque.
Credit card holders can ring 01 637 5551 and order direct.
New low prices - same quality.

MICROMART LTD

32 Windmill Street, 143 Cranbrook Road,

24 colours * 3 - tone Generator *

Expandable to 32K. Complete
range of peripherals

ffT liford,
Cassette Unit  — £35.90 8K RAM cartridge — £34.99 | (% Tottenham Court Road) e ari)
4022 Printer — £189.00 Single Disk Drive — £292.00 Tel:- 01 637 5551 (24hrs) Tel:- 01 553 3026/7

Expansion Board — £99.99

Personal callers welcome. Open Monday — Friday 9.30 — 5.30

As seen on BBC TV “Computer Programme"

ZX81 16K | § *BIG EARS * "%

2
SPEECH G'}',\
ZX_MC INPUT = =
® ELIMINATE MACHINE CODE PROBLEMS with ZX-MC FOR ANY GPEECH RECOGNITION
wi - — a new LT naciase
machine code debug/monitor for the ZX81 16K. COMPUTER

® ENTER, RUN & DEBUG your machine code programs independently
of Basic commands. ZX-MC resides in RAM, and leaves you 12 %K of
memory 1o work with.

SAVE & LOAD your machine code programs AT DOUBLE SPEED.
At last you are freed from storing your M/C in arrays or REM lines.
REGISTERS DISPLAY & BREAKPOINTS to make de-bugging easier
— PLUS many more useful commands

A MUST FOR BEGINNERS & ADVANCED USERS — concentrate
on your M/C programs, not on how and where to store them.
ZX-MC is supplied on a high quality cassette, with a 36 page
operating manual.

£7 50 Incl. VAT and p&p (C.W.0.)
"SCREEN KIT 1

Hugely successful Speech Recognition System,
complete with microphone, software and full instructions. £49
BUILT TESTED & GUARANTEED ONLY

PLEASE STATE COMPUTER: UK101, SUPERBOARD, NASCOM2,
Vic 20; Micron, ZX80/81, PET, TRS80, MZ80K, APPLE Il, BBC MICRO

ZX80 ZX81

MUSIC SYNTHESISER
+ 16 LINE CONTROL PORT

I
Play 3-part music, sound effects, ”

drums etc. Full control of attack, decay

p
<
Qt

A suite of machine code routines for use in Basic programs,
enhance your screen display, and create DATA FILES
on cassette. Screen Kit becomes part of your Basic program.
® DATA FILES — Save & Load, at double speed, just the Basic
variables. Load different vanables into the same program, or exchange
variables between programs.
® DRAW A BORDER @ KEYBOARD SCAN+FLASHING CURSOR
® CLEAR PART OF SCREEN
® LOAD ANY CHARACTER TO WHOLE SCREEN
® INVERT VIDEO OF PART OF SCREEN ® MEMORY LEFT
® CLEAR SCREEN BY SCROLLING UP, DOWN, LEFT OR RIGHT
@ Supplied on cassette with instructions £5 7 Incl. VAT & p&p

(C.W.0.)

and frequency. Input/Output lines provide ‘“
control and monitor facility for Home Security, Robot Control,
Model Railway, etc. etc. Works with or without 16K RAM.

Add keyboard to make a live performance polyphonic synthesiser!
Full instructions/software included.

AMAZING VALUE AT ONLY £1 9 50 Ki
Extra 23 way connectors at £2.60 = (KIT)
The "Composer’” Music Program (16K) £7.40 £25.50 (BUILT)

COLOUR MODULATOR KITE12
RGB in, PALUHF out (not for ZX) BUILT £18

- UK101/NASCOM COLOUR GRAPHICS KIT £45

Send SAE for more details. Programs available mail order only.
Allow up 10 14 days delivery. Please make cheques/PO payable to:

PICTR BBk

6 CORKSCREW HILL, WEST WICKHAM, KENT BR4 9BB
See us at the ZX Microfair. April 30 and May 1

Inc. Modulator. Still the best selling system! BUILT £60

Please add VAT at 15% to all prices. All enquiries
Barclay/Access orders accepted by telephone S.AE. please

Herongate, Brentwood,
Essex CM13 38D

SYSTEMS Ltd Telephone: Brentwood (0277) 810244

VVILLIAIN/] Dower House, Billericay Roac,
STUART
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Ifyou're looking fora home computer, you’ll already
knowthatthe VIC doesitall. To help you get started,
we have put together this attractive cost-saving
package.

VIc 2 Colour
- computer
+ Cassette Deck +
4+ 10 Blank Cassettes h ;izﬂlggl;tgzmzr;?:;y
4+ Introduction to Basic |

+ User ﬂ::;:l;l £ 2' 2

Dot Matrix Printer Memory Expansion Board: Plug-in Memory Expansion

2 : Multi-slot unit used to Cartridges

b i T;actoft feed, 8?. 50 26cept memory and/or 3k —£26.04, 8k —£39.09,
5 2OV charac oIS /per né at 30 game and program 16k — £65.17 plus VAT

oWV ™ o P characters/seconds. cartridges : . T

¢ ‘\‘5 P L R N £199.96 plus VAT Single Drive Floppy Disk Unit
(’o\“@ 1.(;\‘\‘\%\0 N X \“s\w\ '3\0“ * £85.00 plus VAT £395.00 plus VAT

s o0 s g’%@\‘%pﬁ The standard features of the Vic are: * 5K RAM expandable to 32K * 16 screen

‘9&\“‘ 2 “\‘\%c' Qe colours * 8 character colours * 3 tone generators, each of 3 octaves — plus white
Lo 0 o@“@-@ noise generator % Screen display 22 charactersx 23 lines deep * Full PET type

graphics * High resolution graphics capability % 8 programmable special functions.
HE BN B D DD NN DI B DD BED DD I GEn D I DD BED DD DI GEE TED GEE BEE I I BEE OIE OEE SEE S .-
Goads required Price MAIL ORDER to: Adda Home Computers Ltd. VvV
FREEPOST, London W3 68R or telephone your

order (24 hours a day) to 01-992 9904 quoting your
Visa, Access or American Express number.

*| enclose a cheque, made payable to Adda Home Computers

Limited for
e L A e Ao Y e A N O
“Please charge my Visa/Access/American Express account. My acount

Add £4,00 post, packing and insurance for Total£ nember is

special deal and £1.00 post, packing and “Piease add my name to your mailing list

insurance for all other items. Add 15% to all *Delete as applicable

prices for VAT ’
1 N e e L B

Name: SHOP ADDRESS: Adda Home Computers Ltd. /
154 Victoria Road, Acton, London, W3.

Address. (near North Acton tube station)

3 Tel 01-592 9904

OPEN: 10am-6pm (Tuesday-Friday),
10am-5pm (Saturday).

TERMS AND CONDITIONS: All goods sold 10 Adda terms and conditions of sale. Full details avaitable on r , bt

include: 7 day money back guarantee, Adda 12-month hardware warranty. Please allow 21 days for delivery. Aliow 7 days for

personai cheques to be cleared. Quated prices are exclusive of VAT. /
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Do your Atom programs
consist of pages of standard If
statements? David Berry uses
computed Goto to make those
problems disappear before your
Very eyes.

COMPUTED GOTOS are standard commands;
Fortran has one, so do many Basics, including
the Atom dialect. However, one¢ problem with
the Atom system is that if you prefer the
tidiness of using labels rather than line
numbers, this facility is not readily available.

One of the useful things about interpreters is
that line n+1 is not read until line n has been
interpreted. This allows the program to make
a calculation in line n, convert this to a label
code, and Poke the code into any succeeding
line.

Label codes

The only other point you need to know
before we can write our computed Goto is that
the ASCII codes for the labels start at
#61 for inverse A and end with #7A for
inverse Z.

Program 1 gives an example. In it, line 20
calculates the value to be Poked into line 30.
Incidentally, the best way of finding the
address of the location into which 1o Poke the
label is to type the program as far as the label
with dummy characters inserted into the Poke

{7

3

address. Then print &Top and replace the
dummy characters with the value of Top-2.
You can then finish entering the program
normally.

To see the effect of the program, run it a few
times and after each run, list it. You will notice
that the label after the Goto in line 30 changes
each time the program is run.

Anyone who doubts the value of the
computed Goto should consider how many
standard If statements are necessary to achicve
the same effect. In program 1, three would be
needed to branch to all four labels, and if the
program was extended to use the 26 labels
available, 25 If statements would then be
necessary. Compare this with the two lines
needed by the computed Goto.

Programs which use menus often require a
series of If statements to direct the sequence of
jumps in response¢ to the menu entries
selected. It would be much simpler to enter
the actual target label and plug this into a
Goto.

It would also be useful if a whole string of
menu sclections could be entered and the
program directed to cach in turn — program
the program so to speak. Program 2 does
exactly that.

A string of labels is input by line 20 and
stored in the program at line 10 where each

f8 21
T

CONJURING
ORE FROM

YOUR ATOM
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character replaces one of the spaces. The 13
spaces are essential to make the positioning
right for the Poke in line 40, which changes
the label after the Gosub.

The Do loop in the same line moves the
pointer S along the stored string so that the
Gosub labels are changed in the same
secquence as the string characters. In this
example, the string can be up o 13 elements
long and can use the labels inverse A to inverse
D in any combination — more if you add more
lines — but must terminate with inverse E.

The two problems

There are, however, two problems with this
approach and if you list the program after a
run you will find the first of them — the
program will have gained an extra line or even
two. This is because the string you have input
terminated in a carriage return and the Atom
therefore interpreted the two bytes following it
as a line number. If you do not delete the lines
formed in this way, there should be no
problems in running the routine, but it is very
untidy programming.

The second problem also applies to program
1: neither of the two programs we have
considered so far is relocatable. If you load
them into any part of the memory other than

(continued on next page)
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fcontinued from previous page)

that starting at # 2900, they will not work.
This is because they use absolute addresses for
the modifying Pokes. So, while the programs
can be loaded anywhere, the modified labels
will always be Poked into the same memory
location, and thus can be outside the program
text.

Program 3 shows how both of these
problems can be overcome. First, the base
address of the program can be found by
Peeking at location # 12 and multiplying by
# 100. In program 3, seven is then added to
this value and the result used as the starting
address of the input string. This puts the
string into the Rem statement in line 10.

Relative addressing

In line 60 an offset of # 68 is added to this
address so tht the location pointed at becomes
the one containing the label in the Goto
statement in line 70. In other words the label
in the Goto is the # 6Fth character in the
program. Thus we now have relative
addressing — the required addresses are
simply offsets of the program base address —
and this makes the program relocatable.

The extra lines problem is solved by line 40
which simply replaces the string’s carriage
return with a space; line 120 then looks for a
space in the string and terminates the run
when one is found.

Labels on the Atom are simply markers
placed within the text of the program. When a
Goto or similar command is encountered
which uses a particular label for the first time,
Basic searches through the text to find the
label and then stores its address in an area of
zero-page RAM from # 38D to # 3Cl.

The arrangement of this storage is quite
simple: two locations are provided for each
label address, the low byte of the address is put
in the first of the pair and the high byte in the
second. Thus the address of label inverse A
occupies # 38D — low: byte — and # 38E;
inverse B occupies # 38F and # 390, and so
on. Knowing this enables us to do two things:
find the address of a label — and I will show
how this can be useful — and change the
address of a label.

Look now at program 4. This program
solves the problem of using up labels when
addressing a large number of lines. To keep
this demonstration simple I have reverted to
absolute addressing and kept all the lines from
50 to 80 the same length.

The variable A

Line 20 calculates the address for the label
based on the location of the space following
the line number 50 — # 2951 — the length of
the lines 50 to 80, which is 23 characters, and
the variable A, which randomly chooses which
line will be branched to.

Variable Q then contains the address to
which control will be sent when the command
Goro inverse A is executed. Line 30 Pokes this
address into the two bytes of zero-page RAM
associated with label inverse A. Basic is thus
fooled into believing that a label inverse A
appears on one of the lines 50 to 80.

Because we can now read the position of a
label, we can use labels for marking the start of
a set of data stored in a program. Program 5
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demonstrates this. The seemingly purposeless
jump in line 10 is necessary to force Basic into
finding and storing the address of label inverse
A. This address is then read and assigned to
variable S. Line 30 jumps S over the Goto in
line 90, and over line number 100 and is ready
to start reading the data contained in lines 100
to 170.

One of the problems resulting from the use
of machine-code routines is that they often
render the whole program non-relocatable.
This is true where the machine code is called
from Basic by an instruction of the type:

LINK # 89AB

Thar is, where an absolute address is used in
the Link command.

One way out of this problem is to include
the desired routine as a set of assembler
instructions and assemble the routine every
time the program is run. This is, however,
very wasteful of precious RAM.

Initialising jump

Program 6, shows a technique for marking
the start of a machine-code routine with a
label. The machine code must start
immediately after the end of the Basic text.
Label inverse A is initialised by jumping 1o it
from line 10, as in program 5. Line 50
calculates the address of inverse A and adds
eight to the result to cater for the length of line
90 plus the carriage return and program-
terminating byte.

This resultant value is the address of the
start of the machine-code routine and the Link
command can thus make use of it. This
technique enables programs incorporating
machine-code routines to be totally
relocatable.

I have started working on a large program
which uses a machine-code routine accessed in
the way I have described. I soon became very
frustrated, however, because every time I
changed a line or character in the Basic
segment of the program, I would either
overwrite or fall short of the machine-code
routine and consequently would have to re-
assemble it all.

Terminator file

This is because the monitor shuffles the
program text only as far as the Basic
terminator byte # FF, and the machine code
following this was therefore not moved.

So, include the machine-code routine as a
part of the Basic program as follows. Find the
location of Top. Top-1 contains the
terminating # FF and Top-2 contains a return
# 0D. Replace the # 0D with # 3B, whichisa
semicolon, then assemble the routine starting
at Top-1 thus overwriting the # FF.

Note the location of the final byte of the
machine code from the listing produced as the
routine is assembled. Poke # 0D into the next
location and # FF into the one following that.

The monitor now treats the machine code as
part of the Basic program and moves it with
the rest of the text following insertions and
deletions. Listing the program can produce
strange results depending on the characters
the monitor finds when it reaches the machine
code. It is, therefore, probably best to list only
as far as the last line number. <]

Program 1.

18+fA=ABSRND%4

28 732928=( cl+A)
38 GOTO=a

4@aP. "SALT "
28kP. "MUSTRRD "
&6cP. "YINEGAR
78dF. "PEPPER "
s@efF. " GOTOF

Program 2.

18 GOTOF: <13 Spaces>

28+ INPUT"$=-$£260R

38 S=#2909

48 DO S=5+1;7£2953="5;GOSUEa
S& UNTIL @

6EAF. “"SUER 2" ;RETURH

7akF. “"SUBR k" :RETLEHM

26cP, “"SUBR c":RETURN

98ciP. “"SUBR d":RETLURHN

188=END

Program 3.

18 REM <26 Spaces>

28 m=7:12%2166+7N=M

28 IH.3#M

4@ DO M=M+1:U.?M=£0; ?M=4£2@

5@ M=HN
68 xN7£68="7M
78 GOTOa

28aF. “"AT a":G.z

A@kF. AT b"iG.zZ

188ck. “"AT c";G.z

i1adF., “"AT d":G.z
120=M=M+1; IF?MCCEZR G.x
136 END

Program 4.

18FA=ABSRNDX4

28 Q=£2951+(A%23)

2@ 7R3BE=0Q/L100; 7£38D=07k 104
48 GOSUBa; GOTOA+

S8 P.“"LINE S@8";RETURH

&8 FP. "LINE &@";RETURHN

78 P.7"LINE Vv@";RETURN

3@ P.“"LINE 88";RETURN

Program 5.

14 GOTO=

2Bks=7§ Z0E# £1 OB+ 7235T
38 S=5+LENS+3

48 o

b5 P.$5

(=15 S=S+LENS+3
‘a UNTIL #S="STOP"
ga  END

28a GOTOk

188 THIS

i1é@ I5

126 OHE

138 HAY

14 TO

158 STORE

1@ DATH

ivé STOF
Program 6.

18 GOTO=

28k Prowsramme text >

28 < Frogramme text >

4@ { Programme text >

S8 L={7238E%:10G+78380)+8
80 LINK L

78 < Programme text >

88 < Prosramme text >
@aGOTOk <or><iFF>

< Machine code routine >




lcno-a b UK Subscription Dept.

24 Woodhill Park Pembury Tunbridge Wells Kent TN2 4NW

WE ARE PLEASED TO ANNOUNCE that MICRO-80is 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 [J (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.

NamB iz it i s DM e Bt el o eyt
BLOCK CAPITALS PLEASE

Address

.............................

.....................................

ATOMICMACHINECODE

A new book for the Atom owner containing
20+ fully explained machine code programmes

DATA SORTS
DATA STORAGE
KEY SCANS
MODE 4 CHARACTERS
DESIGN LETTERS
PONTOON
POOLS PREDICTION
GAMES
FULL M/C DETAILS
ROM SUBROUTINES

£f5.75 inc. P & P

Ecce Productions-4a Nelson Road
Greenwich SE10 9JB
Mail order only

ATOMICMACHINELODE

--------------------------------------

......................................

......................................

PUT YOUR
MICRO

TO
= WORK!

YOUR
MACHINE|

CONTROL MACHINES, ROBOTS,
FACTORY OR HOME

Have vou ever wanted your MICRO to control 2 machine for you, of
manage your house? If so, the MDR ‘MICROCOMPUTER CONTROL
INTERFACE’ will give you isolated channels of OUTPUT (8A @ 250
volts) and switch sensing INPUTS
Available now for connection to PET USER, PORT, RS$232 and
IEEE4ES, allowing expansion up to more than 900 channels
Supplied complete with connecting cables, full data and guarantee
from £12.54 per channel. Compiete preprogrammed Systems or
individual components available. Write or phone for details

M D R (INTERFACES) LTD.

Little Bridge House, Dane Hill,
Nr. Haywards Heath, Sussex RH17 7JD.
Telephone: 0825-790294.
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Memotech’s New Memory System for the ZX81

[t growsas youprogress

MEMOPAK 16K

e
i G 7y
o ~ |
|
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" MEMOPAK 64K

- £39.98 inclVAT

It is a fact that the ZX81 has revolutionised home computing,
and coupled with the new Memopak 16K it gives you a
massive 16K of Directly Addressable RAM, which is neither
switched nor paged. With the addition of the Memopak 16K
your ZX81's enlarged memory capacity will enable it to
execute longer and more sophisticated programs, and to
hold an extended database.

The 16K and 64K Memopaks come In attractive, custom-
designed and engineered cases which fit snugly on to the
back of the ZX81, giving firm, wobble-free connections.
See below for ordering information

Goming Soon... MEMOPAK RAM

Memotech H-Res Graphics ) CENTRONICS IF,
Centronics Interface and Software Drivers
Memotech Digitising Tablet  RS232 Interface

All these products are designed to fit ‘piggy-back’ fashion

on to each other, and use the Sinclair power supply.

WATCH THIS SPACE for further details. We regret we are as yet
unable to accept orders or enquiries conceming these products
— but we'll let you know as soon as they become available

-&¢9.00 incl VAT

The 64K Memopak is a pack which extends the memory of
the ZX81 by a further 56K, and together with the ZX81 gives a
full 64K, which is neither switched nor paged, and is directly
addressable. The unit is user transparent and accepts basic
commands such as 10 DIM A(S000).

BREAKDOWN OF MEMORY AREAS

0-8K. .. Sinclair ROM

8-16K . . . This section of memory switches in or out in 4K
blocks to leave space for memory mapping, holds its
contents during cassette loads, allows communication
between programmes, and can be used to run assembly
language routines.

16-32K . . . This area can be used for basic programmes and
assembly language routines

32-64K . . . 32K of RAM memory for basic variables and large
arrays.

With the Memopak 64K extension the ZX81 is transformed into a
powerful computer, suitable for business, leisure and
educational use, at a fraction of the cost of comparable
systems.

Unique 3 monthtrade-in offer!

When your programming needs have outgrown the capacity

How to order your Memopak.

By Post: Fill in the coupon below and enclose your
cheque/P.O./Access or Barclaycard number.

By Phone: Access/Barclaycard holders please ring
Oxford (0865) 722102 (24-hour answering service).

provided by 16K RAM, and you find it necessary to further
extend your ZX81's capacity, we will take back your 16K
Memopak and allow a discount of £15.00 against your
purchase of our 64K model.”

‘We reserve the right (o reject, for discounting purposes, units which

Please make cheques payable to Memotech Limited

Please send me:

Please debit my Access/Barclaycard® account number Quantity Price Total
i 16K RAM, Assembled £39.95
I *Please delete whichever does not apply 64K RAM, Assembled £79.00
| SIGNATURE DATE Postage | £2.00
Total Enclosed
I navE ADDRESS

B

I We want to be sure you are satisfied with your Memopak — so we offer a 14-day money back Guarantee on all our products.
Memotech Limited, 3 Collins Street, Oxford OX4 1XL, England Telephone: Oxford (0865) 7221 02/3/4/5_J
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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
mere 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
Softwarelibrary is growing every day.

Lower price: higher capability

With the ZX81, it’s still very simple to
teach yourself computing, but the
ZX81 packs even greater working
capability than the ZX80.

It uses the same micro-processor,
but incorporates a new, more power-
ful 8K BASIC ROM - the ‘trained
intelligence’ of the computer. This
chip works in decimals, handles logs
and trig, allows you to plot graphs,
and builds up animated displays.

And the ZX81 incorporates other
-operation refinements — the facility
to load and save named programs
on cassette, for example, and to
drive the new ZX Printer.

| \PXYY)
NG YUY

BASIC manual

Every ZX81 comes with a comprehensive, specially- written
manual - a complete 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 simpiy, 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
unique chip replaces 18 chips from
the ZX80!

New, improved specification

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

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

@ Unique syntax-check and report
codes identify programming errors
immediately.

@ Full range of mathematical and
scientific functions accurate to eight
decimal places.

® Graph-drawing and animated-
display facilities.

@® Multi-dimensional string and
numerical arrays.

® Up to 26 FOR/NEXT loops.

@ Randomise function — useful for

games as well as serious applications.

® Cassette LOAD and SAVE with
named programs.

® 1K-byte RAM expandable to 16K
bytes with Sinclair RAM pack.

@ Able to drive the new Sinclair
printer.

@® Advanced 4-chip design: micro-
processor, ROM, RAM, plus master
chip — unique, custom-built chip
replacing 18 ZX80 chips.

....

Built:
£69.%

Kit or built —it’s up to you!

You'll be surprised how easy the
ZX81 kit is to build: just four chips to
assemble (plus, of course the other
discrete components) —a few hours’
work with a fine-tipped soldering iron.
And you may already have a suitable
mains adaptor—-600mAat9VvDC
nominal unregulated (supplied with
built version).

Kit and built versions come com-
plete with all leads to connect to
your TV (colour or black and white)
and cassette recorder.
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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
for example.

— | [ — |
Z X8I

6 Kings Parade, Cambridge, Cambs., CB2 1SN.
Tel: (0276) 66104 & 21282.
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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 connectsto therear
of your computer — using a stackable
connector so you can plug ina RAM
pack as well. A roll of paper (65 ft
long x 4 in wide) is supplied, along
with full instructions.

Available now-
the ZX Prinfer
for only £49.%

Designed exclusively for use with
the ZX81 (and ZX80 with 8K BASIC
ROM), the printer offers full alpha-
numerics and highly sophisticated
graphics. :

A special feature is COPY, which
prints out exactly what is on the
whole TV screen without the need
for further intructions.

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
BY FREEPOST - use the no-stamp-  you to be satisfied beyond doubt -
needed coupon below. You can pay andwehaveno doubt that you will be.

[ o-sinciir Resoarch, FREEPOST, Camberiey, Surey, GUIS s8R Orde

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.

air Research, FREEPOST, Camberley, Surrey, GU15 3BR. Order
l Qty | Item | Code @ Item grice Tosal I
l | Sinclairzxst Personal Computer kit(s). Price includes I
I ZX81BASIC manual, excludes mains adaptor. 2 ) 4986 | =L I
Ready-assembled Sinclair ZX81 Personal Computer(s). | | \
l Price includes ZX81 BASIC manual and mainsadaptor. | 11 | 69.95 | 4 I
| Mains Adaptor(s) (600 mA at9V DC nominal unregulated). | 10 | 895 | |
I | 16K-BYTE RAM pack. L8 | 49.95 I
| Sinclair ZX Printer. 27 | 4995
' 8K BASIC ROM to fit ZX80. 17 } 19.95 I
I Post and Packing. | 2.95 '
I [J Please tick if you require a VAT receipt TOTAL £ T—— I
| *| enclose a cheque/postal order payable to Sinclair Research Lid, for £ |
' *Please charge to my Access/Barclaycard/Trustcard account no. I
I *Please delete/complete as applicable. ] ][] () N 1 l | I J | Ju] I
Please print.
T Ve st e [ S A R (O P R | T [
e ] N T T T (O
R o S Al o T T T LB TR )

LFREEPOST —no stamp needed.
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— — —— — — — i — — — — —— C— — o— fo— ettt S—n) bo——y  — = S—

3988

LEY
BORE
ORI




How the 2X81 compares with other personal computers

SYSTEM IDENTIFICATION ZX81 ZX80 ACORN  APPLEIl  PET TRS80  TRS80
ATOM PLUS 2001 LEVELI  LEVELI
ROM & B i aaK 8K 8K 14K 4K 12K
GUIDEPRICE  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 ) ®
STATEMENTS  PRINT, INPUT,LET, GOTO,
GOSUB/RETURN, FOR/NEXT IF/THEN ® ® 3 ® e ° ®
STEP - @ ® ® 3 o )
TAB ® ® ® ® ®
ARITHMETIC  ABS.RND > [ ® e e ] ©
FUNCTIONS  INT AR Sy o 0 CTe -] & ®
ATN, COS, EXP, LOG, SGN, SIN, SQR, TAN K ® ® ®
s ARCSIN, ARCOS [}
STRING CHRS o @ =3 ® °®
FUNCTIONS  LEN ® © ® © [
ASC(CODE), STRS, VAL, INKEYS ® ° ®
NUMBERS FLOATING PT£10‘* ® @ @ E} ®
INTEGERS e ® ® ° ®
NUMERIC AZ ok ; v ® PSRt e s
VARIABLES AA-ZO ® ® ©
An-Zn, n=any alphanumeric string @ L]
STRING AS &BS e
VARIABLES AStoZS D ) ® ® : = AR
AnS to ;Z_r)s n=any alphanumeric character @ =) [}
NUMERIC SINGLE DIMENSIONAL ) o o
ARRAYS MULTI DIMENSIONAL ® ® ©
DISPLAY ROWS 24 24 16 T R e 16
COLUMNS 32 32 32 40 40 64 64
LOW RES GRAPHICS (<7000 pixels) @ E @ ® ® ® ®
= HI RES GRAPHICS (>40000 pixels) ® ®
SPECIAL USR (CALL, LINK) ® © @ ® ® e
FEATURES PEEK, POKE (OREQUIV) - @ ® o A S AL o
Sinclair software  The ultimate course If you own a
on cassette. in ZX81 BASIC Sinclair ZX80...
programming. MRS

The unprecedented popularity of the
ZX Series of Sinclair Personal
Computers has generated a large

volume of programs written by users.

Sinclair has undertaken to
publish the most elegant of these on
pre-recorded cassettes. Each pro-
gram is carefully vetted for interest
and quality, and then grouped with
others to form single-subject
cassettes.

Software currently available
includes games, junior education,
and business/household manage-
ment systems. You'll receive a
Sinclair ZX Software catalogue with
your ZX81 — or see our separate
advertisement in this magazine.

Some people prefer to learn their
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 in the
Sinclair ZX81 is available to ZX80
owners as a drop-in replacement
chip. (Complete with new keyboard
template and operating manual.)

With the exception of animated
graphics, all the advanced features
of the ZX81 are now available on
your ZX80 - including the ability to
drive the Sinclair ZX Printer.

— g — |
Z X8I

6 Kings Parade, Cambridge, Cambs., CB2 1SN.

Tel: (0276) 66104 & 21282,
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'BBC BOOSTS
GRAPHICS

Until recently micro users could
only display information on
screen in crude diagrams. Brian
Smith reveals a way which will
lead you out of the realm of
fuzzy bar charts.

INEXPENSIVE high-resolution computers such
as the BBC Micro have made it possible to
create new, graphic ways of communicating
facts, figures, trends, and results.

These graphics can also be used to portray
two- and three-dimensional images, to
manipulate those images and to hint at ways in
which you can produce useful graphics
routines of your own, to fit in with your own
problems. After all, it is not nearly as much
fun creating graphics just for its own sake —
far better to begin to use the computer as a
tool, possibly even a creative partner, in your
work or other activities.

Phenomenal capability

Supplied with the BBC machine is the User
Guide. Probing into this substantial volume
reveals that the graphics capability of the
computer is phenomenal. The commands
Move and Draw are the simplest ways of
moving to a point or drawing a line; but they
are just duplicates, for ease of use, of two of
the many graphics commands, more generally
referred to by words such as Plot, Mode and
VDU.

Plot, for example, can have one of 256 codes
following it, though some are reserved for

future expansion. VDU presently has 32 ways
of working, some of which need another eight
pieces of information.

Though this may seem over-complex, I

believe that you will only rarely require more_

than a small proportion of these, as the
machine’s designers anticipated with their use
of Move and Draw to duplicate Plot 4 and Plot
5. The great power of the machine stems from
the fact that you can, if you want, superimpose
a window on the graphics screen, or link the
text and graphics cursors — the graphics
cursor allows you to plot text of any colour
anywhere on the screen.

The screen resolution is referred to by
plotting up to 1,280 points horizontally and
up to 1,024 vertically, though this is scaled
down automatically to resolutions between
160 by 256 and 320 by 265