


ATARI BRINGS

COMPUTER AGE HOME

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

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

Futuristic? Yes, but it's here today with
the ATARTHOME 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, its
ready to go. And its 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.

J NAME
I ADDRESS
|
I

ArariinternationallUKline, RH Associates
5/7 Forlease Rd, Maidenhead, Berks SL6 IRP

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,

Learn to invent your own games,
create your own music and art, make your
own experiments and discoveries,

ATARI HOME COMPUTERS

We ve Brought the Computer-Age Home

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 its every bit as
simple as the ATARI 400 Computer,

And both grow with you because you
canadd many new programmes and a variety
of accessories.

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

NEXT MONTH, with ZX-81 software on flexidisc offered free with every issue, Your
Compurer 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 adopred 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 Tin. 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 eone side of a conventional software cassette. You
transfer the software that the flexidise 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 Compurer
there will be full step-by-step instructions on how to use the dis¢, 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 casserte itself that concerns him bur 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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MCRDAGE ELECTROINILS

LONDON'S BIGGESTACORN STOCKIST
OFFICIAL

[B/BJC)
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 only £135.
plus £2.50 ptp

New Software from Acornsoft.
Come and get them all including
Atom ChesseDesk Diarye
Adventures elnteractive Teachinge
FORTH ® Atomealc s Database
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+o

Dot Matrix, Full 96 ASC11
character

MNew! Just arrived.

The fantastic GP100A

printer. Full printing width.

Cansort
The Software Division of Tangerine Computer Systemns Lid.

NEW PRODUCT

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

You get all this: Tan-Forth Interpreter/Compiler, Full
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:

CaNgCrING mur i 1

The Science Park, Milton Road,
Cambridge CB4 4BH
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FROM THIS -TO THIS

AT THE FLICK OF A SWITCH

With the new ZEMITH Maonitor. Choose between small ar 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. |deal for VIC 20, TRS 80, Atom,BBC,

+ Genie machines. £4.50 p+p

Blank RACOMM COLOUR MONITOR
Cassettes | Absolute high resolution. 700x300
4{]p 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
Books, Leads, etc, etc, eic,

IMCRADAGE ELECTRONILS

135 HALE LANE EDGWARE MIDDLESEX HA8 SQP
TEL:01-959 7119 TELEX 881 3241

We accept company/
institutional orders.

ADPROM
4000 UNIT

_ for adding on EPROMS as
required. Can be used on other
computors with 24 pin EPROM sochets
(e.q. ZX 80). - - - - £32 (excl.vat&pp.)

WANTED! ! E1e%am pragrams for our EPROM
and TAPE library service.
Details on request with brochure,

* # %
ATOM CONSOLE
CASE

Caseonly « -+ » £25
(excl. vat & p.p.) _ —
Polished teak veneered sides, textured biack stelvetite and aluminium
chassis. Plenty of room inside for RAM Expans:unlyunlts availahle
from us), power supplies etc, and TV.on top. Available as case only,
or with integral RAM expansion unit, andfor integral ADPROM 4000.

* ¥ *
CASES FOR YOUR OWN PROJECTS

Low priced QUALITY cases- STRONG enough for the waorkshop-
ATTRACTIVE enough for the homa.

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

e A7 o (exel.vat & p.p.)

FOR BROCHURE & PRICE LIST SEND Ab SAETO
ELINCA PRODUCTS LTD., LYON WORKS
L CAPEL ST., SHEFFIELD S6 2HL

=




When adult
edu(ailon be(omes

"~ BIG SAVINGS ON

........

1
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16 a:88 ia - ~r
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) SPECIAL PRICE ONLY

et | mowEEEnDR . = £ IMC
r- - .h' ". Fa o s = b Gl VAT

- Complete with BASIC
language cartridge and

MAIN DEALERS FOR manual

Available whilst stocks last!
ACORN-~VIC 20 ous ATARE 410

B.B.(.~-ATAR} CASSETTE RECORDER

AND SOFTWARE SPECIALISTS NOW ONLY £55

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

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

.(omp“‘e" 72 NORTH STREET,

ROMFORD, ESSEX.

'OIAII TEL 0708 60725 |mam
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dK'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, 1anks, 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.

mh @) I~ CEE N
Iy
= ~ MH-'H

Wl
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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 2 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 guick 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 version of Space Invaders on the ZX81.

x|
y 23 Sussex Road, Gorleston,
ro n I ' s Great Yarmouth, Norfolk.
. Telephone: Yarmouth {0493) 602453
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MORE POWERTO YOUR POCKET!

and held alphanumeric
i pmgammable —BASIC
language—holds up to ten differ-

CASIO

mn)uﬁumt EALCLL R

ent programs simultaneously —
FX7028 ¥ gubroutines nested up to ten
e levels —program looping up to
eight levels—- snnpb.ﬁed program
echtmg and debugging —variable
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 dewia-
tion, regression analysis and
correlation coefficient-all
programs and memory data

THE Fx702r A pocket computer S sl e

program examples. Optional FA2

that commMUNICAtES  izuror program sorage o

in BASIC language.

cassette and FP10 printer.

RRP £10995

AVAILABLE AT SPECIALIST CASIO CALCULATOR OUTLETS

CASIO. wHA WILLTHEY THNKOF NEXT?

CASIO ELECTRONICS CO. LTD,, UNIT 6, 1000 NORTH CIRCULAR ROAD, LONDON NW/7.

ZX81 HARDWARE

40 KEY KEYBOARD. kit £20.95. Built £25.75 [RET7)
® Proper typewriter style kiys,
* All legends and graphics in two colours.
= Ko soldering required to ZX81. Plugs in.
[RAM/Printer not affected)
* Complete with all parts, connectoss, fest and comprehensive inStruclions

24 LINE INJOUT PORT. Kit £16.95. Buiit £18.95 (REM}
# Each line aither in or out.

e Controlled by BASIC.

& Allows printer/ RAM 10 be used without a motherboard.
(Mothesboard version kit £13.50. Built £14.501

3 CHANNEL SOUND/TIMER BOARD. it £16.95. Built £18.95 (RE161)
& Jindapendant chanmels.

& Controfled by BASIC.

& Full range of notes.

® Complete instructions with examples prm'ld«cd

» Can be used as a sophisticated tmer/ counter.

MOTHERBOARD. kit £15.75. Buiit £18.50 (REBZ)
& Two connectors on bosrd.
* Six connector board. TBA.

CONNECTORS & PLUGS

23 Way female connector for ZX80/81. (RES0) £2.95.

& 3 Way male connector. (REBTI £1.30.

# 23 Way male connector to fit twa famale connectors Together, (RES0] £1.60

& 30 Way ribbon cable. £1.40 metre.

® RAM pack connector. Aliows RAM pack to be remaote from ZXEO/EN.
RE170. £6.95 built.

® Infout connector and sound board connector. (RE7BB] £2.95,

BOOKS AND TAPES

Getting acquainted with ZX81, £4.95.
Mastering machine code. £5.95.
Programming for real applications. £6.95
Tape for real applications book. £17.44.

Sand SAE 57 = 7" for free illustrated catalogue.
All products available ex stock (allow 7 days extrd for built products.

PAYMENTS: Cash with order or ACCESS/BARCLAYCARD. Official order welcome.
Dealers write for rates.

Al prices include pérp and VAT, Qverseas add £1.80.

REDDITCH ELECTRONICS, DEPT. YC
21 Ferney Hill Ave., Redditch, Worcs. B97 4RU
Tel (0527) 61240.
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LOOK! . . . you can’t go wrong . . . our _
77~ 3 best-selling ZX81 16K cassettes :
HX15-' . sell-outs at the ZX Microfairs . . L&XBJ

i

L

THE 3-D MAZE GAME FOR 16K

Select your maze dimensions, then ses the full maze plan, Which route will you @ke?
The enirance appears, 5o 51ep forward along the passages (shown as you move in
fabulous 3-D effect). Help is always available, Full action replay refive every swep.
Evry maze is different — 50 you won't got bored. Very visual, fast (m/cl 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 gamis! Exciting
graphics, Single or Double bat. 4 speeds. Best score shown. Fast (m/c] action. Thig
really is the best Broakout cassatie around . .. only £5.95

ZX81 CLASSIC 3

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

. anly £4.95

Each cassere has full instructions and load tps

*Special offer — Buy 2, deduct 90p from total, ALL 3 only £74.95"

A EES sorrwaRrE FOR MICROS
To: AXIS (YC2), 71 BROOKFIELD AVENUE, LOUGHBOROUGH. LEICS LET 3LN

| enclose cheque/POfor€ .......ooovvieiiiiciciiina. . payable to AXIS,

[ereakouta [cassica

Please send D LABYRINTH

Narme: _ Date:__

Address:




BHROMASONIG I!IEI:ll'nllll:s

48 JUNCTION ROAD, ARCHWAY LONDON N19 5RD 100 yds FROM ARCHWAY STATION & 9 BUS ROUTES

TELEPHONE: 01-263 9493/01-263 9495 TELEX: 22568

YOUR SOUNDEST CONNECTION IN THE WORLD OF COMPUTERS

VIC 20

* 24 Colours, 8 for Characters, 8 for Border,
16 for screen mixed as you wish.

*3 tone Generator for sound.
*Uses Pet Basic *Plugsinto T.V.
*Memory expandable to 32K
*VIC complete with
T.V. Modulator and
Power Supply
ONLY £165.00

VIC Cassette Deck
ONLY £38.00

Available soon
VIC Dot Matrix Printer
80 Column, 30 CPS,
Tractor Feed

ONLY £199.95

APPLE Il PLUS
AUTOSTART “"EUROPLUS”

48K Apple Computer 649.00

Disc Drive with Controller
349.00

Disc Drive without Controller
299.00

Colour Card 69.00

\ Modulator 14.00

A range of Apple
Accessories and
Software are
available

Silentype Printer 199.00 £ =
——Graphics Tablet 425.00 |

42°0
UK101———oly,
UK101 Kit inc 8K memory £125
Ready Built inc 8K memory £175
Complete in case £199
4K Expansion 8x2114 £10
Parallel Printer Interface  £24.50
Cases £19.95
Chromasonics Sound Kit  £24.50
Colour Kit £69.95
NEW NEW NEW
32K Dynamic Memory Board
only £89.95
P.1.0. and Eprom Programmer Kit
only £24.50
PET
4016 16K RAM 445.00
4032 32K RAM 569.00
803232K RAM 755.00
8096 96K RAM 960.00
4040 Disk Drive 585.00
8050 Disk Drive 755.00
.\ 4022 Printer80Col 357.00
4, 8024 Printer 132 Col 975.00

%8026 Printer/ Typewriter
835.00
.\ 8027 Daisy Wheel 735.00
A range of Pet
Accessories and
Software are available

PRINTERS
INTERFACES AND CABLES

_@\ FOR APPLE Ii, PET, TRSS0,

% RS232, UK101, SHARP
SUPERBOARD — ALL

VIDEO GENIE

==

£299 eG3003

Utilisas Z80, 12K level Il Basic, In-
tagral Cassatte Deck, UHF O/P, 16K
RAM. all TRSB) features. Simply
plugs into monitor or UHF TV. With

e V.U. Mater.
AVANLABLE.
\ PARALLEL PRINTER INTERFACE INC CABLE £38.00
EFSON MIKEORL ¢ 8 CHROMASONICS PROGRAMMABLE SOUNDKIT  £24.50
EPSON MX80 £359 Dual single sheet friction and SOQUND KIT (FITTING EXTRA) £8.20
Dot-matrix printer  with Pet gﬁ-‘ﬂgtg;égfg 9 wire head, true LOWER CASE KIT IFITTING EX]TFIAJ 529%
graphics interface. Centronics C COLOUR KIT [FITTING EXTRA £36.
perallel and seral. 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. NEW GENIE IINOWAVAILABLE ..........ccocveeunnn £310
EP80 MX82 £389 SEIKOSHA GP80A £199
As MX80 plus high Resclut Dot matrix5x 7, 80 columns, 30
Gfaph-_cs plus g esgiulion i graphcs, doubla. wacth TANTEL
characters
JUST PHONE FOR FURTHER DETAILS PRESTEL BY TANTEL
COMMUNICATIONS AT YOUR FINGERTIPS
FOR BUSINESS & HOME. UP TO DATE INFO
MONITORS 180,000 pages of information on Travel, News,
9" Green Screen £99.00 HITACH| PROFESSIONAL Investment, Holidays, Hotels Etc., Etc.
12" Green Screen £125.00 9” d £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.

[CLEY|  please add VAT 15% to all prices. Postage on computers, pi

(Ve

welcome. Official orders welcome.

otheritems P&P 30. Place your order using your Access or Barclaycard (Min. tel. order £10). Export eénquiries

rinters and cassette decks charged at cost, all
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ZX81

HINTS & TIPS for the ZXEB1

by ANDREW HEWSON

"Bood value and quite fascinating . . . & very ingxpensive way of acquiring months of
programming experience’” Your Compurer Mov 1587
“Excellent. . . very good value for mongy™ SYMC
B0 pages expiaining how 0 squaeze computing quart out of a Sinclair pint pal.
Saving Space — wvital reading for all ZX81 users

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

explaining simply but comprehensively how 1o convert the hundreds of published ZX80
programs. Chaining programs — revealing techniques for passing data betwesn
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 eade and how to debug your routines. Routines and
programs are scattarad liberally throughout the taxt and the final chapter consists of 12
useful, interesting and entertaining programs such as LINE RENUMBER, BOUNCER,
SHOOT, STATISTICS, e,

16K RAM £37.50

A top-quality add-on memody, simply plugs into
the back of your Sinclair computer. Can b usad
in conjunction with the ZX printer. heatly
packaged in @ black plastic shell to match your
ZXB1. Supplied with ona yoar's guarantee.

T®A1 **SPECIAL OFFER ™" FREE COPY OF OUR
SUPER "SPACE INTRUDERS' CASSETTE with
ANY order for the 16K RAM received by 23.5.82.
One copy per customer,

B4K MEMORY £79.00
Developed by Memotech this amazing 84K RAM needs NO axtra power supply.
Simply plugs neady and firmly into the rear port of your ZX81. Can be used with the
ZX printer and othor 3dd-on hardware. Just look at these features . . .

*8.16% can be swinched in and out in 4K blocks 1o leave space for memaory MEpDINgL.
#12-16¥ can be protected dgainst averwriting during leading from cassetia.

#diractly addressable and user wranspartent.

*up 1o 15K of basic program.

#32¥. or mote of variable and.

Z80 OP CODES  £1.46

A must for the beginner and the experienced programmer alike. This handy ready
reckoner lists afl the 600 plus Z80 machine code instructions in decimal and hexadecimal
with their mnemanics. Each Op Code is suctincily explained and cross-referanced
Supplied in a protective Transparent wallet for easy reféranca and durability,

Cheque with order or quote access number to:

HEWSON CONSULTANTS

ZX81
16K SOFTWARE o

SPACE INTRUDERS  £5.95 ‘- o Coll g
Mot te be missed. All action display, 40 f .-- =
alien ships in sach squadron. Automatic * -

eption — the machine plays itsslf, i |
Squadron afier squadron of aliens attack S

your pogition. Three laser guns, Full 1 *'\ / -

score display, Written in machine code . / o

A S
PROGRAMMERS TOOLKIT £6.50

Are vou writing your own programs for your ZXB17 Then use our TOOLKIT to do the
donkey work. Copy inta RAM before you start work and then you will have it at your
fingertips. Comprehensive LINE RENUMBER ingluding GOSUBS and GOTOS; LOAD,
EDIT and AUN machine code programs: INSPECT the ZX81 system routines; COPY
them into RAM and PATCH and/or EXTEND them; FIND a given peece of BASIC code
and replace all occurrences of it; move blocks of Basic lines with EDIT.

LANGUAGE DICTIONARY £3.75

Nowe your can construct your own Englshi French, English! Anyihing dictionary with our
LANGUAGE DICTIONARY. UPDATE the entries, SEARCH for aword, CREATE & nev
dictionary and save it on Epe.

1K SOFTWARE

BMIMNI INTRUDERS for the 1K machine £3.96

An incredibly fast maving game, dedge left and right to aveid falling missiles. Fire Saho
after Salvo at the attacking alien squadron, mone aliens join the squadron all the time
Count how many |azer bases you lese before you have cut them down,

PLAMET LANDER £3.75
Four programs:
il Plamet Lamder;
STATISTICS
Theee programs:
{11 (I} Statistics: prints the curment mean and standard deviation atter each valus is
entered. (I} Regression; prints the curent mesn and standard deviation of the y values,
the x values and the intercept and slape of the regression Bne. (111 Trend; prints the
eufrent mean and standard deviation of the y values; the » values and the intercept and
slope of the trend line.

(2] Chi squara test calculates the value of the chi square statistic for companing
observed and expectad valuas.

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

Special offer

Mini Intruders and Planet Lander £5.00. Offer closes 23.5.82

i) Space Docking: 1l Stopwatch; Wl Clock.

£3.75

HEWSON CONSULTANTS, Dept. YC, 7 Grahame Close, Blewbury, Oxon 0X11 9EQ. Tel: (0235) 850075

MICRALGRARE

MICRGWARE

RETAIL SHOP IN

LEICESTER
for ZX81
ACCESSORIES, SOFTWARE

Keyboards, Ram Packs, |/O Ports, Maonitors, Graphic
Rom; Home/Business, Educational, 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"

A

JHEMOHI!

-1-
‘A LEVEL/TECHNICAL PROGS BY COMPUTER
TRAINING CONSULTANTS
BYG-BYTE 16K RAM PACK, ETC.

MICRUOWARE

131 MELTON ROAD, LEICESTER
TEL: LEICS 681812
fOPEN 8.30-5.30 — CLOSED THURS, SUNDAY

E BRINGS
S TALOGUE

2ICRONARE
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30+ PROGRAMS FOR
THE BBC MICROCOMPUTER

This Book non:ams program listings, with explanations & 1ips on using
the BBC Mic
GAMES, UTILl:lES EDUCATIONAL, GRAPHICS & MUSIC.
“ASTRO RUN?, "SCREENPLAY", “30 GRAPHICS™ . ..
Maost programs wall run on Model A & B. Edited by C. Evans,
various Authors,
EG.00 inclusive of p&p

C.ﬁRR'I'iN(E EQSES FOR MICROS
£18.50 .ﬂcnm.ﬂ.mm
£18.85)  Vic
'F1$ 50 Avari 400800

April 82

£18.50
£18.50
£18.50

£19.50

ZXR1

BEC Micra

Appla

2 Apple Disks 8.50

Compact black ABS 1:flt‘h:-1=£ style, for ZX31

p&p all cases

Carrying cases are foam filled with. culouts Fu«. Migre, PSU, & Cazsene
recorder. ZXB1 cases alss have room for Ram pack B Printer. Apple
cases have room for Micro only. Fireboard cases can be supplied,
madern suitcase styke o robust obd fashioned style with strengthensd
comer pads.

Cassette Leads for the BEC Micro
{Tha BBC Micro comes with an incomplete iead)
7 Fin Din 20 7 Pin Din
7 Pin Din ta & Pin Din & 2.5mm minijack
7 FinDinto 2 » 3.5mm & 2. 5mm minijacks
7 Pin Din Plugs Two for

£4.65 pErp 350
£4.65 pErp 35p
£4.65 pErp 35p
£0.65 pap 35p

Monitor Video Leads all use 75 ohm coax cable.
Br\f.: prug 10 Phono plug (is; BBC Micro 1o Rediffusion
L} £2.20 pirp Slp
Bmcmg,oawc::e 0 rsmn&pmp
Other leads avaitable, Send SAE for full list of our products.

4816 As used in the BEC Mic £5,00 gach
18 chips required 1o expand from model A to B
capacityl

2114 As used in the Acom Atom

RAM Chips

£1.30 sach
20 for £24.00
{20 chips are required 1o expand from 2K 1o 12K]

6116 As can be used 1o replace Ram chip inside the
Sinclalr ZX#1 10 give 2K internal memery E7.50
p&p Ram chips £0.50 per order

Long and short Programs for the 88C Micro wanted, no program 1o
short or lony. Programs bought gutright or good royalties paid. Hardware
designs also wanied.

L. J.E. Microcompuiers

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

|
AN prices inclusive of VAT where spovopriate




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.

QIL TYCOQON

What would it be like to be an oil
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

DUNGEQON OF DEATH

Your quest is tosearch for the Holy
Grail where you descend through 12
levels, find the Holy Grail and return
to the surface. The Grail is guarded
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 orwas it that you gave your
mather 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 dois
number vour disks. You can use it
alphabetically or search for name and
ext search for free space. Store 5000

AIB 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
abank 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

files or 320 disks.
Requires one disk drive.

PRICE £21.00
DISK

THE ELYING 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 soas to see how to plan your
strategy. A very entertaining game.

PRICE £10.50
CASSETTE
PRICE£14.25
DISK

SEND 75p FOR FULL

CATALOGUE

Refundable against purchase

Dealer Enquiries Welcome

Try to master the lot.
PRICE £25.00
DISK
> 3
SPACE SHUTTLE
Save £4.50

SPACE SHUTTLE

PROGRAM OF THE MONTH

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.

*

puts you in the command pilot’s

ANGLO AMERICAN SOFTWARE CO.
138a Stratford Road

chair of the first reusable space vehicle and until com-
mercial flinht becomes available this is the closest you
will get. We feel this is one of our best programs.

Sparkhill PRICE £17.00 Special offer price of £1 ETTE
BIRMINGHAM B11 1AG C 00 Special offer price of £12.50 CASSETTE.
021-771 2995 24 how ansaphional = |3 i
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RAM EXPANSION 16K, 32K, 64K, 128K, 256K!

MEMORY 6502 BASED
UPGRADE {all are internal modules)

ZX80 BASED
{External Ram Packs and
intemal modules available)

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

e.g. VIDEQ GENIE,
ZX B1, TRS 80

16K £45 (Kithl prces incl. of £33 (Kith{ erices inci. of
32K £52 (Kit){ PSU components  £40) (Kijt) PSU components
Ready built

charge: £10 £7

LARGER

EXPANSIONS

B4K £80 (Kit} £70 (Kit)| psu ner
128K £120 (Kit) p 7500 £110 (Kit)f necessany
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 266K 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

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

@\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.

® Cassette routines for saving unfinished game and returning to
later.

® 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

ZHEHEEE il We believe the strongest ZX81 Chess game as
na other has beaten it!!

® All the features of ZXCHESS plus:

@ Book of 32 opening moves.

.?eyen 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 jam
396 JAMES RECKITT AVENUE,
HULL HUS 0JA

OMPUTI

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 ..ot by:
A new Improved wversion, wiih a faster
ZX CHESs 1l response time, seven levels of play, and in
now only: £12.99 agdition a recommended move option.
Exciting machine code games with instant
ADVENTURE'S , response, choose from the range below. You
ADVENTURE ‘A" find vourself stranded on an alien planet.
£6.00 Can you reach your ship and escape?

In a jungle clearing you come across an Inca
ternple. You must break in, collect treasure and
escape alive, Beware. Includes a cassette save
routine,

You are unfortunate enough to be drawn o
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 elingons 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 @ fast machine code program.
Swooping attackers, explosions and persenalised scoring.
ZXBUG £7.00
A 30 in 1 machine code tool and disassembler, allows access 1o registers
and search through and modify memaory; with cassette routines.

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

ADVENTURE ‘B’
£7.00

ADVENTURE ‘C’
£8.00

]

RS
VI

T
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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)
R o N{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)
Fill — used in conjunction with OPEN fills your screen instantly with your

specified character 1
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 available 16K version ONLY £4.95 ($9.90) which includes all the above PLUS:-

Search for and list every line containing specified character. m

GOTO’s and GOSUB's included in line renumber.

CASSETTE professionally recorded by SOUND NEWS STUDIOS

GAMES PACK — Beat this for value! . 5 x 16K programs PLUS 2 x 1K programs ELX: 3

3-D Battle (M/code-1K) — Fast-moving space battle with continuous count-down KSERLU

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 instant response.

Sweet Tooth for £4.95)
Snake (Basic-16K) —

screen and gobble the sweets.
PLUS Slalom and Black Holes (previously sold together for £4.95)

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

OVERSEAS CUSTOMERS

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

o=

ALL GOODS SENT AIRMAIL
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APPLE II 48K.useessns £670.00
DISK DRIVE
WITH CONTROLLER«.s... £370.00
DISK DRIVE

WITHOUT CONTROLLER...£290.00
BMC 12" GREEN MONITOR
12" GREEM MONITOR....£145.00

SHARP

PC 1211 POCKET COMPUTER.69.50 €
MZ BOK (4BK) COMPUTER. PHONE FOR
MZ 80B (64K) COMPUTER. - Fmice
DUAL DISK DRIVE..«s.....550.00
P3 PRINTER:eseesesseasss360.00
P4 PRINTER«sseseavesesss?45.00
P& PRINTER s ssssssssssss=420.00
SPEED BASIC.+essassesssel0.00
MACHINE CODEsovensnssnss 17.40
EDITOR/ASSEMBLER. .« ses.. 35.00
PASCAL INTERPRETER......40.00
MZ 80K DUST COVER.......5.00
APOLLD WORD PROCESSOR...24.95
(B B e e S e R e R
DATA BASE+essssssssssnss 29250
ZEN EDITOR ASSEMBLER....19.50
BMACHINE LANGUAGE........17.74
MZ 80K DUST COVER:......5.00
POSIEDON o« s ensssessnses3:00
ADDRESS BOOK. s sseuesess5:00
MOONLANDER : « 2 s eveesnssss5-00

o oo @ W

MAIL ORDER FORM
PLEASE SUPPLY..eecssussntansnssnssasssnssnsnsas

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

B EARCLAYCARD

i

1

i

i

1

I

1

|

1 75|
L
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ACCESS/BARCLAYCARD/CHEQUE

CARD NDsswsssnosvnnse

— o - G e e

[ SUDEFEIF aysiems Lid.Sheffield

178 West Street, ST14ET. Tel.(0742) 755005.

iMail Order
ACCESSDRies

Postage Rates
a.75p b.1.00¢.1.50d.2.50e.5.00

BOOKS
(SEND SAE FOR FULL LIST)

BASIC HANDBOOK..ussensesaal3.95 &
SOF TWARE SECRETS(MZBOK)...7.95 b

APPLE II USER GUIDE....... 1E10 ¢
BASIE BASIE .- uiuieecvnmanin 8.95 b

PROGRAMMING ZB0...0004402..11.95 €
PROGRAMMING 650244 vvaseee.10.75 ©
PROGRAMMING VIDED GENIE...5.00
ZX Bl COMPANION:wsssssssesd o5
ZX Bl POCKET BOOK.:ssesses2.95
GETTING AQUAINTED ZXBl.ewal.95
GETTING AQUAINTED ACORN...7.95
HINTS & TIPS ZXBl..vassass 4.25
CP/M HANDBOOK. svvevasweaaa11.50 ¢
6502 GAMES..sssannsraanasa10.25 C
MICROSOFT BASIC:eesvseessaB.75 b

ATOM BUSINESS:veesusansnesab.95 @

APPLE PASCAL GAMES........11.45 b

(= ] ] o e o ] e

WORD STAR MADE EASY....... 7.60 b
APPLE
NISIEREE, cvinimininsin s sa= S 0D
UESEPLOT o/aveie 55 5 s imia ool 95.00 b
VISITREND/VISIPLOT. ...... 135.00 b

VISIDEXeuasossesansnssasalD5.00 b
CIS COBOLsusssnossenaraas875.00 b
MICROMODELLER .« auveaanss 420.00 b
APMicsassensasnansssanssall9.00 b
APPLEWRITER cesuvsassasaaa39.00 b
MAGIC WINDOWs ssswsssssess 900 b

VIDEO GENIE
SOUND MODe e veearesaasnnas 7.50 a

COLOUR MODawsssonnsans B 1 T
SYNTHESISER««sstvasresaaa845.00 b
DUST COVER«.«.«sus sassneensoa00 3

Eevnanes

Besaisaan
Eavunnas

Leoanvnis

PEP+V. AT, Eiviuean
TOTAL ENCL:Es.vuees

VIC 20 COMPUTER..,...173.90 e
VIC CASSETTE DECK.,,,39.09 d
VIC PRINTER.:s«awus..200.00
3K RAM CARTRIDGE.....26.04 b
BK RAM CARTRIDGE.....32.09 b
16K RAM CARTRIDGE....65.17 b
JOYSTICK:ssssssssssseab32 b
PADDLES e ecsansnssnsns 11.74 b
INTRODUCTION TO BASIC

PART Lecucacacassneaad30b b
VIC GAMES ROM CARTRIDGES
VARTIOUS FROMasasvenaas17.35b

e
CTTY LS L L
gty

VIDEO GENIE

MKI with sound &

1OWET CaS5Beessnsssssss309.00
MEIL

BUSINESS COMPUTER:....309.00
EXPANSION UNIT

WITH 16K ROM.......: +.199.00

ACORN ATOM

ACORN ATOM 845
With colour+PSU......199.00 d
ACORN DISK PACK......299.00 d |
FLOATING POINT ROM...20.00 a
GAMES PACKS 1-10.....10.00each
WORD PACK ROM.ssssss.26.00 a
COLOUR ENCODER.+.....39.00 b
B.B.C. ROM PACK......PHONE b
MAGIC BOOK:«sssssnsss5:50 €

MATHS PACK.scoomensen 10.00 a
ATOM CHESS.ecvns.- .e..10.00 a
ATOM ADVENTURES. +....10.00 a

NAME <. siv s schiaseisimiorn s mtn mis e oo Wi atere g

ADDRESSesasssesscasacscsnrencsisnas |

FAS BB ASA NS NEET RIS R SR PR REEE RS E RN I

ssssssssarnsssssssnsrasasensnnnnnn |

POST CODEasessaeTELasncsnsscaranans




DEAR AUNTIE

nce 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 evenmually produced an
enchanted machine. Everbody for
miles around came to sec 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 Seprember 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
eaten them for his supper.

Mow, 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 repert that since

my last letter published in Your
Letters, April, abour the faulty
replacements I have received for my
ZX%-81, T have received a new ZX-81,
the sixth, in which the various
arithmetic faults of its predecessors
have been corrected. It is good 10
know that ultimately Sinclair has
honoured the guarantee to replace
machines with arithmetic failings
although regrettable that the
company has made so many
unsuccessful artempts since July,
1981.

Users,  particularly  teachers,
requiring the ZX-81 for arithmetic
work should check their machines
using, for example, Sinclair’s test,
PRINT SOR 0.25 which in fauhy
units gives 1.3591400 instead of 0.5.
Unexplained crashes in  which
lengthy programs may be lost
rermain, however , a problem.

H Hack,
Henley on Thames.

ATOMIC CLOCK
could not help feeling just a tiny
bir sceptical when I was reading
Tim Hartnell’s list of timings for a
loop printing the numbers 0 to 1,000
in his review of the BBC Micro.

As my Arom was just by me, 1t
ook only a few seconds to write a
program to do the job, and my
timing was only 45.3 seconds. I then
wried stretching 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 roday
over the counter. What is more, the
Arom is a fact — not just a promise!

R A Bolion,
Marker Harborough,
Leicestershire.

YOUR LETTERS

M FOR MONSTER

] 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
Data 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 D$ (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

290 GOSUM 9000

300 FOR X=1TQ 7

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

320 NEXT X

330 STOP

9000 LET Cs=""

9010 LET X$=CHR$ PEEK DS

9020 IF X5=""*" THEN RETURMN

9030 IF X$="_." THEN GOTQO
9070

9040 LET C§=Cé+ X§

9050 LET DS=DS+1

9060 GOTO 9010

8070 LET D${CO)=

9080 LET DS=DS +1

9090 LET CO=CO+1

9100 GOTO 9000

However this method is not ideal
for large amounts of dara 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 CO0, to place the data
consecutively in one large array.

Also when a long Rem statement is
being typed, an annoying delay
berween characters soon develops. It
may be better then to split the data
into separate Rem statements and sel
the value of DS using the NXTLIN
variable — ] Eade, Software File,
January.

N Marthews,
Wallingham,
Surrey.

ROBINSON'S JAM

n reply to David Robinson’s

letter — Your Lerters, March —
I can assure him thar my Vie-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

VOLTS AT A"

20 INPUT V
Ok, 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
ling is:

10 As="
Followed as necessary by:
W AS=As+" "
I AS=AEST T
Maurice Hill,
Walsall,
Wesr 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
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 1
learnt a great deal from it — far more
than if T had just plodded on and
never bothered to get my feer 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 Lerter, January
1982, 1 feel compelled to write.
A Repeat-Until loop is a loop with
an If condition art the end, e.g.,
12 (beginning of leop)
14

16
18
20/IF (Condition) THEN GOTO 12
This is simplier and clearer and does
not involve any calculations.
G L Warson,
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
10 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 (¥ —X),ClY—X};CHR$
(INTI{Y =X}/ 10) + 156); CHR%
1Y —=X—10"INT({Y —X)/ 10} + 156}
In Response Frame on page 39 of
the same issue, you say that after
abour 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,
Wileshire.

STOP THAT RAG

found your article on ZX-81

Music in  March’s  Your
Computer most interesting to read
and use. [ would like to suggest two
improvements which I have made.
First, 1o play a flat the program
jumps to line 1500 and there
performs seven or eight more lines
than for one of the notes A o G.
This causes a delay in the flats which
gives the tune an unwanted
syncopated flavour.

To correct this T 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 afier the main
program, starting at line 4000.

FRODAAM TO: CORRECT SEHMITORE TIMING
1639 BEM #% TEST FOR SEMITUHE =4
1840 IF K128 IrF'l HOT) 15580

1241 FOR Tel

1842 HEKT T

DISFLAY FOR EDITING AHD PLAYING TUMES

TYPE i TO PECORD TUME 1.

TWPE 2 TO RECORD TUNE 2 ETC.

TO HRETE HEW TUHE THFE

THEM LI5T 4800 TO SE€E FCPHFIT

HE=HOTES (R-C. FLATES - IHVERSE GRAPHICE:
€1 3

'il LI: ‘€3 rF?ER THE START

'u.m: 151 AND TWPE

oF T
70 REC CF'EI !I‘
HUMBER OF HEM TLME.

PROGRAM TO STORE TUMES TO EDIT THEH

181 LS
152 PRINT “TYFE L T0 RECORD TLRE L.
|‘1'Pr 2 70 RECOR ""‘E 2. ETC. TO
TE HEW TU8E TYFE @. THEH LIST
.:e-a-w T SEE. FORHAT
. e FLﬁTS - [HVERZE GRAFMICS)

[=CLRATION OF rrOT— {8

WRITE HEW TUHE 18 LtNE": WTEF‘ THE START
OF THE LPST OHE.

T0 RECORD IT. GOTD ‘QL BHD TYPE

H".'hr%- Cll' NEH THE.

154 1?-' 1 D THEM GOTO 185

126 GosUE 4000vI#lD
157 GDSUE 1088
152 0OTO 181

$003 FEH o TUME L = JIRGLE BELLS

4218 LET uv-‘EEE:EEEL-CIlEFFFFFEEEI:EWEDﬁ

EEEEREEGCIEFF FFFFEEEEGGF]

@11 LET Xe=" faﬁasﬁﬁﬁmfﬁ?ﬁ'ﬁ-ﬁm

155.;55555‘*45-5555555-5_-

412 LET Dpm=224234222) S\.L‘ s i)

oy el e ‘132.21..23'! Frr-

F@13 RETURN

4913 FEH #b TUNE = = SORATENA TH G &4

020 -..Er HE=" DWHECEBGS{-RS‘HKHDB@JJ
BEAEL

a8

2921 LET == "\-'55535-—5!:5" e b
ARSSTEGEAdAE F G2 S

Z24Ha4Ca2aa4! 41122TTTT24444

Michael Smith,
Farcham,

Hampshive. [l
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The CPU 100 and 200 thermal printers are suitable for use with most
microcomputers. Both models have full fine 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 din. 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 paralfel TTl-compatible ASCH
eight-bit interface permits the printers to ber interfaced with most

microcomputers. An optionfs “p

fug 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, TWI178A0. Telephone 38-46433.

Galactic Chess
from Artic

ZX-GALAXIANS is a machine-code
version of the popular arcade game.
Suitable for the 16K ZX-81, ZX-
(3alaxians 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 PReckit
Avenue, Hull, North Humberside.

Artic has also introduced a new
version of ZX-Chess II which can be
used in conjunction with Tthe
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 characrers 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 snitable 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-8l
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 Aiom are
available from R. Shillito, 5
Ingarfield Road, Holland, Clacton,
Essex, CO15 5XA.

The sound generator is available
with one, two or three AY-3-85910

Tape storage

THE Zx99 automatic fape drive
controller plus software gives the
ZX-81 both word-processing and
data-retrieval capabilities. Handling
up to four tape recorders at once, the
ZX-99 enables you o use fape
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
ASC1] 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
TIT which offers a range of facilities
normally found on large mainframe
COMPULETs.

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 letier, or merge names
and addresses from a mailing list into

a standard lerter. 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 Streer,
Meldreth, Toyston, Hertfordshire,
SGB 6JU. The telephone number is
0763-60189,

sound chips, built-in amplifier and
speaker and up to six eight-bit IO
ports.

The eight-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-81 which enables you to keep
detailed records of your bank
transactions has been introduced by
J. Gibbons, 14 Avalon Road,
Orpington, Kent, BR6 SAX. All
standing orders, be they monthly,
quarterly, six-monthly or yearly, are
automatically included in your own
statements on the correct dates.

The banking system includes a
machinecode load/save routine
which enables you o store your
records in datafiles on cassettc
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 sysiem is
available on casserte for £9.95,
including a 12-page user manual,
from J. Gibbons, or from Hilderbay
Ltd, 810 Parkway, Regents Park,
London, NW1 7AA. Telephone 01-
485 1059,

Texas lone star destroys aliens
as Yankee space games go home

TEexas Instruments has introduced a
Space Invaders medule for its
TI99/4A home computer. The
Invaders module is similar to the
arcade game with the player trying
1o 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 about £40 from Texas
Instruments Lid, Manton Lane,
Bedford, MK41 7PA. Telephone
0234-67466.




Teach yourself
electronics

SUPERKIT is designed to feach
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, Tresistors and
capacitors. No soldering is involved,
but the user must provide a 4.3V
battery or a stabilised 5V power

supply.

The kit is supported by
Cambridge Learning’s courses in
digitial computer logic, and

electronics and digital 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 (480-67446.

Nascom toolkit

EXTENSION BASIC is @ 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 interpreier or as a
toolkit.

Extension Basic is supplied with 2
25-page manual, a relocator program
and a demonstration program which
includes the games Sweeper and
Demon Driver. It is available on
cassetre for £15 or in ROM for £25
from Level 9 Computing, 229
Hughenden Road, High Wycombe,
Buckinghamshire, HP13 5PG.
Telephone 0494-26871.

NEWS

Commodore’s £1,500 competition

COMMODORE HAS launched a £1,500
softward competition for the Vic-20
and Pet 4000 series microcompurers.
First prize consists of a Vic single-
drive floppy-disc unit, printer and
programmers’ aid cartridge. Second
prize s 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
w 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 chemisiry packages to
gardening diaries and recipe files.
(Games programs can  also  be
submitted, but preference will be
given 1o programs that have some
educational or practical use.

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

oy
—
Bt

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
auturmn, according to a recent article

Datron Micro Centre’s “Triple-Vision” multi-screen microcomputer
display system allows you to run ug 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 manitors fitted
with audio play-back facilities. Triple-Vision costs £78 plus VAT while
Muiti-Vision costs £39 plus VAT. Both systems are available from Sharp
Dealers and fram the Datron Micro Centre, 2 Abbeydale Road, Sheffield,

S7 1FD. Telephone 0742-585490.

%1

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 10
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 fo the
existence of 2 new microcomputer.

Speculation had been  rife
concerning & successor 1o Sinclair’s
enormously successful ZX-81. Some
stories have  hinted a 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.

ic Panic

Live-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 5AJ.
Telephone 061-773 9313, The two
games are available on cassette for
£4.99 including post and packing.

Terminal Software is planning to
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 63. 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 TIR.
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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YD/ Price

ZX KEYBOARD
FULLY CASED
wrn 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 £,
FAST IMMEDIATE DELIVERY "3

Post to
T e TR e et e i
KAYDE Electronic Systems Please send me .............RAM Packs £32.95 each

= Please send me....... Cased Keyboards £37.95 each
48/49 Exmouth Road Please send me ....Uncased Keyboard £27.95 each
Great Yarmouth

Pleasesend me......... Keyboard Case £10.95 each

Norfolk NR30 3DP T ool LB L1 T o A e b
Tel: (0493] 57867 N B s s s e s e e e S Sir e S ece e e
Aeldress e e

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

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.

“UUsiNG GRAPHICS on the ZX-81 is not
difficult”, in the opinion of Red 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 generared 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. [t needs to know the square to start
printing 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 8Y, 21 for EX,
31 for EY, 1 for X MOVE and 1 for Y

- ok o1

MOVE, the ZX-81 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 quire 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=1TO 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
II 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. Derails of
the club’s activities are available from Tony
Latham, 72 Sidmouth Road, Welling, Kent,
DAl6 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]X.

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 Streer, Aylesbury,
Buckinghamshire.

Listing 1.
MOVING CHARRCTERS PROGRAM

£ REM *G*
3 INPUT SX (STARTIHG X CO-ORDINATE

INPUT 5% LSTARTING ¥ CO-ORDINATED
S8 INPUT EX LEHPING » CO-ORDINATE)
6@ IHPUT EY CENDING ¥ CO-ORDINATEX
i) INFUT X HOVE (DIRECTION OF MOUYEHENT?
8 IHPUT ¥ HOVE

189 LET Me=SX (SETS THE STARTING X:Y
118 LET Yag¥y CO-0RDINATES)
122 PRINT AT ¥.X: “#° (PRINTS THE ACTER

CHAR!
EM GOTO 19898 (IF THE END
SOUARE 18 REACHED STOPX
(IMCREMENT WALUES OF X
ANDE Y2

138 IF ¥=EX AHD v=EY

148 LET H=i+d MOVE
IS8 LET Y=Y+Y MOVE
GOTD 128

168 0
180a 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 marerial 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 cassetre of excellent material is not at all
unusual.

The appearance of 16K memories for con-
siderably less than the Sinclair price means
thar 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,

T

which will lead to formidable dara-handling
programs and adventure games which will
soon no doubrt benefir 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 bur 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. Tt just firs
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. Ir
is slow and demanding on the arm muscles but
presents a reasonable challenge. Pyramid is a
nine-layer Tower of Hanol implementation
and Artist is even better than the beauriful
1K version.

Greye's Catacomb, Games 3, is described as
a multi-level graphics advenrure. 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 atrackers and
rewards. The artacks 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 advenrures. 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, Arnc’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 printout 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 IT 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 abour 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 2nd Lander — the
old standards, but none the worse for that.

Battle of Britain costs £4.95 and is one of the
ZX-8]1 simulations from Microgame Simul-
arions. 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 compurer. They also
cost £4.95 each and, although written in Basic,
are adequately fast. Asset Stripper offers three
levels: your rask 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 Information

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-sketch; a program to discover the
day of a given dare; and random weather
forecasts. At £3.95 there is much to amuse
YOUr gUesls.

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. To market the first ZX paddle
gives you a significant lead in a petentially
large market, if you have good sofiware.

A tape recorder for £18.50 from G ]J
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 rhis 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, 2 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 atiract 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 biclogy 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
horrifvingly 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. 'I;he
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 grear 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 miscellaneons section, 16K Art and
Fun is a cassette of six index-driven programs
from Parsons. The casserte 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 pagel
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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 ro minimise the size of this
sophisticated product, bur it is crashable and
not as friendly as some would wish.

Picturesque also offers a machine-code
monitor. Called ZXMC, this is a 25K
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 facilites. It, too, would

not load. Ir 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 ar £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 fiming 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 urilities. As usual, each £7.95 cassette
has a demonstrarion, 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 casseite 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 bur 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 BCDETFOGH

2 1K Party Tricks 10 simple games B 4. @l 3 3 3
4 Galaxy Invaders® Fast, 10 levels i G e s A G 2
5 Love and Death Eight 1K crudities FEhERIa =3 h
5 The Bible 10 1K crudities 35 2.3 — 2 2 b
6 SAS Mission Impossible® Embassy siege 35T 203 gD a4
7 Games 2° Three games Jehs gEe g 3l o
7 Monstermaze™® 3 i=ria = = =
7 Catacomb™ Adventure 26 4 4 4 4 4 3
3 Amaze® Smash through S . s e R |
8 Space Invaders® Standard 0 B Fe— g 2
9 Cassette Two* 10 good games 35 4 4 4 4 4 4
10 Adventure® Classical 20 5 20Eds 6 g — ]
1 Adventure A% Adventure 3 65 2.4 4 5 — 2
" Adventure B* Adventure 3 5 A gy — 2
1 Adventure C* Adventure 25 24 4 5 = 2
1 Galaxy Warrior® Star Trek C{E BN 0) e
11 Chess 11 Good chess 3 5 dled Bl hiad 3
12 Cassette AB 10 standard games T i b |
13 Battle of Britain® Simulation ot G| e Ak ]
13 Asset Stripper® Economy Simulation d& 5 143 1.3 —4
13 Kingdom of Nam* Social Simulation 4 5 4. 3 4 3 —-1
14 Othello® Powerful 5 0 24 niig g

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 — K '3 3 3 4 5
3 Geography Hangperson®  British revision — 5 B 6B &4 4 5 %
3 The VWar Game* Anti-nuclear B o T e p e e B
4 Statistics Six 1K programs 5 5 2.2 3 3 =2
15 Geography™ Map tests Al pe s e B
15 Fun Learning® Games 1 el e G e S e R
16 Division® Drill and help 25 3 4.4 J 2 -3
16 Tables Test® Simple 2 oAb R g — g
Miscellaneous

2 Video-Sketch™ Economy Simulation e h e b S SO
2 Video-Ad* Economy Simulation Bid i dieh R h S
3 Madame ZX-81* Economy Simulation — 5 4 4 — 3 4 b
11 ZXbug” Economy Simulation Sreh g S — e
15 Art and Fun® Economy Simulation e e e [YE e Wil s
17 ZXMC* Economy Simulation 5 0 — — — — — 2
17 Screen Kit* Economy Simulation 30 - —— —— 5
18 Toolkit — EPROM Economy Simulation 3 — — 3 3 — 5
Notes: Supplier: numbers refer to suppliers’ list. Program name: asterisk shows 16K nesded.
Assessment: 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, novelty.

Suppliers and addresses

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

2. Video Software Store 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 6ba Osborne Hoad, 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
NWH10. Games.

. Abersoft 7 Maesafallen, Bow Street,
Dyfed. Game.

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

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

12.

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

Simulations.

14. Mine of Information 1 Francis Avenue,

St Albans, Hertfordshire. Game.

15. Parsons 23 Coxhill Gardens, River,

Dover, Kent. Education, general.

16. Turner Consultants 3 Hillgarth Under-

barrow, Kendal, Cumbria, Education.

17. Picturesque 6 Corkscrew Hill, West
Wickham, Kent. Utilities.
18. Orme Electronics 2 Barnpper Road,

Camborne, Cornwall. Uzilities on ROM.
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29 BELVEDERE, LANSDOWN ROAD, BATH

||||||||

INGENIOUS Genie 1

SEIKOSHA GP100APRINTER —

1 Full 48K Microcomputer with built-
n cassette deck and monitor. THE
ALL IN ONE COMPUTER — NO
MESSY WIRES. Full range modular
exfensions available, printers,

i All of the original GENIE SYSTEM ENTIRELY NEW DESIGN.
"1\ plus: * Machine Language UNBELIEVABLY LOW PRICE.
= \ \ Monitor + Fifted Sound FULL GRAPHIGS CAPABILITY.
e m}; + Renumber Command CENTRONICS PARALLEL
1 # Full Lower Case * Screen Print | INTERFACE. PAPER WIDTH
- * 16K ROM 13K RAM e ADJUSTABLE UPTO 10",
o ",
PRINTERS | Ao
;i ! Sensafional New Micro-Pack!
8K ROM 5K RAM, PSU included.
EPSON MXBO EPSON MX]OO /; ——_ Colour fitted. Starter pack
ANADEX PAPERTIGERT.EC. |// S5 :' e
SCRIPTA MICROLINE 80. e + VAT
SHARP MZ80K GENIE II * Terminal Routines

* Facility fo Upload
& Download

* ScDre?n Print

* 4 Defineable
Function Keys + VAT

* Full Upper & Lower Case

The MacroComputer

Offering all the advantages
of the Genie | system, with the
benefit of advanced design
for the professional user.

Price

Special Offers —
Ring and find out.

Yast Computer
Book Selections"~Just a sample

of what's
in store for 'jFOI.I!

Genie Software.
Diskettes.

ZX81 Software.
TRS80/Video

disk drives, efc. + VAT
PROFESSIONAL TANTEL PRESTEL NIDEC HIONDDRS. s
EXTENSION ADAPTER
: ! All sizes ond prices V|DEO GEN'E
KEYBOARD e el Block/whie9” PERIPHERALS
for added efficiency of your ZX8]. R oLy D Block /whita 12
Piugs stroight into existin Converts black and white or ck/white can now be finked fo your TRSBO
ugs straight into existing ZxX81 3
without desoldering. Simply calour TV. Green Screen 12 for only W) 4 VAT with the
unplug existing keyboord and Amber9” new 3023 BUS CONVERTOR
plug in new one. + VAT Al Plus VAT
+ VAT
| Aculab Floppy Tapes 1 1§ @ 11

Post tp: MICROSTYLE, FREEPOST,
29, Belvedere, Larisdown Road, Bath BAI IFP .

Please E-&:Hherddﬁfs on-Hhe Toliowing,
snd your speds{ offers o

L 1§ | ¥ W
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CHESS

PECING 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
ar the ridiculously high rate of 1,000,000
games per second would require a search ime
of 10198 years to exhaust all possibilities.

When constructing a program 1o play chess,
it is certainly not possible to carry out an
exhausrive scarch. 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 1o 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 whar 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 2
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 1o
keep rewriting your move generator.

There are also many discoveries waiting 10
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 decper for checks and captures. A ply of
search 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 rake 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 — ro 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 1o
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
mnuies.

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 interprered 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 minuies 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 Rerurn statement bears no label. It is
desirable to use, say, a move generator at each
level of search, rather than to have to write a

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 rwo-dimensional
array, where different positive wvalues are
assigned ro the machine pieces, and negative
values to the opponent’s. The values may be
equated with the nominal value of a piece, soa
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 ¥ * (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 [0 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.

The move generator simply calculates all the
moves for the chess men. A gqueen is composed
of a rook and a bishop. The generator can be
wrirten 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 easy 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 see

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

Evaluation function

Two methods are available for working out
which move a computer should make. The
first is the EF, which assesses and scores a
position arising after a piece has been moved.
The sccond is the look ahead — search in
depth — which considers responses 10
machine moves, Counter responses, counter-
counter responses and so on.

There is considerable debate in compunng
circles as to whether a chess program should
us¢ 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 — thar 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
artain 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
compurter’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 at all subsequent levels, so as to
spend less rime 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. Yer
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
evaluarion of positions. An alternative method
is ro evaluate each move as it is made. This is

significantly faster than evaluaring 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 15 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 1o
reduce the size of the tree to be searched, and
vou 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.

W 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 ong previously
considered, then the program need not waste
time calculating other responsas to that move.

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

BRazoring 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.

E 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 fterative 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 1o 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 —
bur 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
adapred 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 safery 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 1o 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 evaluarion.

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 — o 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-bera pruning mechanism.

Iterative deepening

Other useful fearures which can be added to
a chess program include the ability to setup 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 larter 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

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

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

B . Advances in Computer Chess pages 89 to
a7, 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 eniry into the
world of microcomputers was sheer
accident, he says. Both he and fellow
Artic director Chris Thornton went
to Maler Lambert high school in
Hull. In 1979 the school put on a
computer course, using a2 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 [
thought I might as well hop on. Two
weeks after the course started I was
hooked",

This npew-found interest in
computers did not stop Richard
Turner from picking up four A
levels, mathematics, physies,
chemistry and general studies, bur 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 1o market.
Richard Turner sent in a sample
program which was accepted.

Richard Turner’s partoer 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 out 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 tww wrie
programs for Linsac, but found they
had less time once their holidays
ended. Richard Turner moved o
Chelmsford for the first threc
months of his industrial year with
Fords.

In January, 1980, Richard Turner
and Chriz 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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ONE DEGREE

“We thought of various different
names;, most of them terrible, but we
sertled 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

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

ZXChess proved to be the furning
point.

ZXChess was extremely popular,
partly because it was the first chess
program for the ZX-81 to hit the
marker. It was also extremely
difficult 1o 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 too cheaply. “There’s a
snob element in the ZX-81 market.
If you sell programs too cheaply they
do not sell. 1 tested this out with one
program called Zombies which we
were selling in a pack of four

programs for £2. 1 took the Zombies
program out of the pack and sold it

on s 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 nme.
He finished the control and
subsidiary systems for the games
while completing his year’s
industrial training at Enfield.

Orniginally, 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 1o
concentrate on running Artic, but
turned it down. “I knew I would
never go back if I took a year off”.

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 to pass.

Artic is currently producing 12
different games programs for the
ZX-8l. The best sellers, says
Richard Turner, are ZXChess I and
I, 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 whe 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 talking 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,
so 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 guality now.
Initially, when orders were limited
o two or three a week, Aric
produced all iis own cassettes.

A new tape recorder solved some
of the problems, but the CI10
cassettes supplied by local retailers
were still very poor quality. Artic
tried two different suppliers, both of
whom produced good cassettes at
first, but the guality soon faded.

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

Cassette guality is no longer a
problem. Artic found another
supplier, Work Force of Luton, who
produce consistently good-quality
casserres.



N ARTIC

“] am also trying a liitle
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 1 hope it will take tape
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 selfexecuting, in
machine code, so that no one else
can break into them. But with a lirrle
bit of know-how wou 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 mito the
rest of our programs’”.

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

Richard Turner. 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™".

Omne 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
advertisemenis from the offending
company”’, says Turner.

Copyright is important because
computer software is a lucratuve
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 markefing
software for other microcomputers

apart from the ZX-8l. “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 to move on to
the BBC Microcomputer, if we can
get hold of one. We are meant 1o be
quite gh on the bst, 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 15 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 3ZK RAM they simply buy
another 16K pack, which is cheaper
than buying a new 32K RAM.

Locking 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 Artic’s chairman can suffer
from nerves. For all his machine-like
competence, Richard Turner is
human. i)
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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 proﬁram lines, wasting hours in
the process? Newver no more! Here 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 or;ginal—which Microsoft said
couldn’t be done!—No longer need you strugale throuoh 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 o¥ 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 space 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 S$So you would like to know which lines contain &
particular variable? Mo problem. This command will list
out all the lines containing the variable defined. You can
even choose 1o step through these lines one at a time.

Especially useful for single stepping through a program listing.
State whether for the Tandy Model | or Genie. Available for 16K, 32K and 48K and Tandy Model i1|
Available only from Kansas at a sensible £34 Vat and post paid

IT'S A RELIABLE BRITISH PROGRAM BY BRITISH PROGRAMMERS

As pulishers (we do not retail other people’s programs
an unconditional guarantee on all our software. ;
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 therel Access and Barclaycard welcome.

nsas

Kansas City Systems, Unit 3, Sutton Springs Wood, Chesterfield, S44 5XF. Tel. 0246 850357

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
exercisel Mot any more though, Display will list them all,
including Sm?EEJ 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 @ number of times. Just do the line once and then
you can put it in a5 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 |t really is essential to be able to run the
program on whichﬁ:‘ou are working without having to lose
the host utility. is Disable command allows switching
between Programmer and your program with nothing lost.

And it takes up less than 4K!

¥ wa have sbsolute guality contrel and thus give
And of course all programs ara always in stock for our
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Please send me
[ l I
The Games System in a Cassette! /[« T~ e 10
At last! A really professionally produced piece of games software that Beelines ‘VIC 6’ Vol. 1 at £9.95
will guarantee you hours of fascinating thrills on your VIC computer. I e e i
The first 1.r-::rlurmi.-_|I of the ‘Beelines VIChﬁ' gives you e:éciti-;'lg colour, arcade || or peasedenitmy. i
uality games that make full use of the power and display quality of ; T S
the V" B Dethe frces s COCTTTTICTICET
The ‘VIC 6/ is attractively priced so that no VIC user need be without if, | " T SN EEE i
and it is available exclusively from Beelines. Just send £9.95. S
| So fill in the coupon, or phone us with your credit card number, and the | gt 1
‘VIC 6' will be yours within days! s |
= | [ ode 1
1o ]
(Boltﬂn) I_TD I : vount holders on receipt o arcle V
FREEPOST (No stamp required)Bolton BL3 6YZ i ety gy |
Ansaphone (0204) 385299 cedicaioneno0s30s2 F=3 ]
Reg, office: 124 Newport St., Bolton BL3 6AB. e e e G -f‘g_féi
Dealer enguiries welcome. T : # = |
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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 aemal
photographs, or perhaps you have attempted
some shots from the observation deck of a tall
building or some other high vantage point. If
50, 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 1o either
of these problems, provided of course, you
already know one of the wariables. The
program is written for the Acorn Atom. [t
makes use of the formula

‘OF
[
where H is the alritude 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 unirs.
The focal length of most cameras is given in
millimetres and so it is easier 1o measure the
relarively small 31%& of images on a negative in

Hi=
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millimerres rather than n 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
ake.

Since I use the program only with photo-
graphs made with the Astrocam, I subsritute
the 30mm. focal length of the Astrocam for F
in lines 120 and 220. You can do the same,
using the focal length of vour own camera. If
vou 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 usc this program for
horizontal photographs, substitute the
distance to an abject for the altinude when the
program requests it.

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

FProgram 1.

16 PRINT"A> DISTAMCE OF CRMERA
FROM AN OBJECT IN THE FHOTO™~

28 PRINT"B> SIZE OF AN OBJECT IN
THE PHOTO"”

181 INPUT"WHAT IS THE LENGTH OR
HEIGHT OF AW GBJECT SHOWM IH THE
PHOTO"2Z

185 PRINT $1@;PRINT"WHAT IS THE
S51ZE OF THE. SRME"

166 PRINT “OBJECT —= IH
HMILLIMETRES —— AS MERSURED"

17 INFUT "ON THE HEGATIVE™E

115 PRINT #12:PRINT"THE DISTRHCE
OF THE CRMERA FROM THE"™

128 PRINT"OBJECT WRS “Z#F-/E"
METRES. "~

268 PRINT $i2

281 INPUT"HHAT WAS THE DISTAHCE
FROM THE OBJECT TD THE CAMERR"C
215 PRINT $12;PRINT"THE k=i §
THE GBJECT“




Program 2.

1 DIM RCID

S  REM skk¥k AERIAL PHOTOGRAPHY
CALCULATOR %38k

16 REM #%% COPYRIGHT <(C>. 1981.
MICHAEL A. BAHKS ##%#

15 PRINT #12

16 PRINT"A»> ALTITUDE OF CAMERA
WHEHN PHOTO WAS MARDE"

THIS PHOTO"F

115 PRINT $12;PRINT"THE ALTITUDE
OF THE CAMERA WHEM THIS PHOTO™
128 PRINT"WAS MADE WAS "Z2%F/B"
METRES. "

125 EHE

280 PRINT #12; PRINT"WHAT HﬂS THE
ALTITUDE —- IN METRES —— OF THE"
2@ INPUT "CAMERA WHEN THE FHOTO

MALE"C

o E OF AN OBJECT , i
el L ?ziiE“HHHT IS5 THE SIZE —

OM THE GROUHD SHOWHN IN THE PHGTE"
25 PRINT #18.%18, "
=@ INPU WHICH FIGU

228 PEiHT"IS ", CH i
225 END ]

186 INFUT"- IH MILLIMETRES —— RS

MEFSURED ON THE MEGATIYE"E

118 PRINT #12,"WHAT IS THE FOCAL

LENGTH OF THE CAMERA USED TO TAKE
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GAMES
TANK BATTLE

- . J;’ F f.‘

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 Vie-20 without any
additional memory. It is a two-player game
whose object is to destroy your opponent. To
do this you may move around using these
keys:
Left:
E
S D3 to fire
X
Right:
@

i 3 '—"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 rank 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 burton, 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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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 fl 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
SCTEen.

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

00510 010: this outputs the title page.

011:

015:
016:

0045 RIGHT @

Matice that in lines 6 and 8
there are 13 spaces after the
Raverse On command.

this sets the variables. S0, 52
and V are all to do with the
sound controls on the Vic. SO
and S2 are the two sound-box
locstions and V is the volume
control.

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

10 obtain this graphics symbal,
hold down the Commodore key
and press Y.




017 and 019:

026:

027:

040 and 050:

070:

098:

these two lines use the
graphics symbol obtained by
halding down the Commodore
key and pressing T.

this line saves the use of an If-
Then statement by using logic.
If GM is set to —1 then A$ =
“B", otherwise GM =0.

the Restore is in case the f1 key
is pressed while the game is in
progress.

the two data lines are used to
plot the maze. From screen
location 7724, or the third ling
down, the screen is numbered
from zero to 461. The first data
number is from where the line
starts, and the second one
shows how long the line is to
be. Line 40 is the data for all
horizantal lines, and line 50, the
data for all vertical lines. Both
lines require rogue values of
—1 at the end of the line.

this sets the screen positions
and the values for the tanks.
Anything with a W is for the
left tank; B is for the right tank.
this line tests if the f1 key has
been pressed.

this line outputs an explosion
sound, while changing both
the screen and border colours

Lip Mk L b g
-t O B

e R
A ) Ty

READY,
: FORG=RTON+ 324 YSTER

: rFI“lT TH: COMPUTER WILL PU
“FIRE” EUTTON IS :'FE":\'\CU i

r|H..} HO GESTRUCT

(GOTOS48

IATAG.

-

[FRE=" 35 EHDK <1
IFRHIIC
IFFs="

(= )

IFPEEK (W+D1 =32 THENPDRER., 52 W=}
IFPEER {H+D1 y=48THEHFOREW+TH . 42
GoTosg
 IFPEEK{B+D2)

2z HU-{EI-II ._-..-_‘ F Ethl_ 1+03,51 :60T0355
ZORFEEK (B1+04 =81 THEWFORERL . 32
=4&THEHPOKEEL . 3

==

irkE

5 XE="

392 ZZ=E2+1 GOTOEER
48 FOKESD, 268 FORE=1TO160 : HEXT :FOKESD, B RETURN
Sa6  [FOi==1THENRETURHN
S16 TY=RHD(1)¥417+7746: [FPEEKCTY ) =22 THENFOKETY, 16U
38 RETURN
B0 POKELSE, 8 FRINT "SMRBBHHOTEER 50
S65 GOSUESED
i
&30 ='F’I HT | U CFORG=) TOS0E - HEXT
&40 POKELZ3E, 8 PRINTYSN@RCHINGE GANE™
&4%5 GOSUBZ0a
550 ..cE'.'H.': IFAS=""THERETE
="'P* THEHRUN

rF IHT

SHELDOH HEATH

DATAE, 21,567
268,51, 2
BO=6i: Wi=0d
FRINT"SLEFT

IFPEEK(EL+0i3 0=

EKCBL+Dd =1 SH0RFEEK (EL+

FOKEE]

LEFT™ - GOTO3E8

RE="RIGHT"

F'DiiE.:hLl s228 i £
SORL=1STOGSTER—1 : FOKEY . Lt POKEY+1, L - FORA=1TOZEH : 14

FROZSER

O FRINT

A CARMDT

HERT

THERE ARE THO

VE -.LII

B“THENJQ

IFea i THEN3®
Y [F3=—1THEN4@

POKET T 29+8:

E=7386" ur_‘ry.-_-t J K
ZZ'aRBERPRICHT 24 T
mdlllﬁlll"QLUHTr(

THENE1=B: I=1
THEHM1 =R k=1
7. SETHENGISUETSA
"THERSES
FTHEHS
NIl ==Z2: G0T018%
HEWDZ2=—22:G0TO112
THEWD 1==1 :GaTO162
HEMDZ==1 :GOTO112

pa2: FOKEE1+Dd . 87 - GOTO356

S LILILILI DG IEIL

Ot FORA=ATOZL - FOKEFEB+R. 180

16@- P

SHE. BATTLE

=

IFLEFTS (KE, 1 )= R THENZX=2K+1 - GOTOS 0

il

IHT* PRRRRRERR A RRREAE

I‘CI"| F'Rf h T

¥ f"l.ll .Hl
i F'F‘IF:T RERREERRRRRRRIE Y
CFORA=LTOS: PRINT " TPEERRRRREFERRRRRE" - = OkE

FORA=1TO

FOKEZSS88+5. ©

LIPRINT - P

4T "GAME A"

ME BY:FRINT"——

yr=la=1

L * PORERN, Wi

1,325
=35 |HEHP"KE’.|..— 32

=E1+D4
=g RETURH

'r-;'l“l]ﬁ g o
IRE=1TO1S8: HE

RANDT ) - FOKES184+A.

“PRINT? A

SRINT®

TOR+Y - POKETT2470, 156 : PORKES125-1, 158 - HEXT - GUTO2E

IKES185-8, 166: NEXT

=32THENFPBKER, 32 - B=E+D2: FOKEE. BC:GOT s

81 RETURN

3 POKENE
E=aEETURM

POKESI. 57 : RETURHN

$TR L FOKESD, 8- POKEY+1. 42
ez lalnl el Tl Tenle TRl e " COMTROLLER MINS";

AR=1TO158 HEXT

1TO158: HEKT PG

T G0TOZ:

636:

T80

— V + 1 does this. They are
returned to normal at the end
of the line.

note that there are 20 spaces
on this line after the cursor-
down instruction.

after plotting a mine at a
random position on the screen,
the colour is changed to green.

these lines should be entered
very carefully. They are mug
traps which cause the keys to
be pressed to flash on and off
on the screen five times.
During this a bleeping sound is
output, the purpose of which is
to draw the attention of the
user to the correct responses..
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AT VOLS FINGERTIPS £ o gt

SAD

i
PHIPPS ASSOCIATES _

=== Mail Order Dept B

99 East St, Epsom Surrey, Tel 03727 21215

quoting your credit card N9, 24 hr phone servi
Air Mail "Europe plus 70 p Elsewhere 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 magazine — 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 person_ai 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

All programs run on the unexpanded VIC20 and pages and pages of computer games and

program listings.

Please send............copies of PRC| at £7.50 eachinc. p&p
| enclose cheque/PO for £

All for only 60p
Ensure your copy
each month, take

PR SOFTWARE out a subscription

28 THE FAIRWAY, SOUTH RUISLIP, NOwW!

MIDDLESEX HA4 ORY ‘ == : '
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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.

HOW TO IMPRESS
WITH YOUR ZX-81

Wearied by a barrage of “"What does

HOWEVER BRILLIANT 2 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 carches the
eye and holds it for a reasonable amount of
time.

It is much berter to program in fast mode

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 nor as pretty as slow
mode, it is betrer for both warcher 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 As
10 INPUT X
15 FOR N=1 TO INT 672/(X + 1)
20 PRINT A$;"space’’;
25 NEXT N
30 CLS
35 GOTO 15

p—

=

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)

o
-
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Program 5.
i LET H=1poB@

2 LET =8

2 LED G=1

168 LET Z=IHT ceX=Yair22
15 CLs

18 FRINT AT 8.8;C

268 PRINT AT 11.16:"HO I3 “52
38 INFUT R*

48 IF 4= CHR#$ 19 THEH LET ®=2
o8 IF R$= CHRE$ 18 THEW LET Y=-Z

78 IF Rt= "YES" THEN STOF

88 LET C=C+1
aa GOTO 18
Program 6.

18 PRINT AT 11.15:°WAIT"
28 FPAUSE (RHD#4>#%106
38 PRINT AT 11,14:"PRESS MEWLIHE™

48 FOKE 15436.,8
5@ POKE 1£437.4
&8 IHPUT Af

g8 IF R$= "YES" THEN PRINT AT 11,18;"I THOUGHT S0" P& PRINT (65732-(PEEK 16436+256% PEEK 16437))-5.14

(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*Pl)

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 wili
stop after a few minutes when the memory has
filled.

Program | can be very impressive, though
if you are running a machine with a 16K
expansion it is best to detach it becaose, being
Basic, it will run too slowly. With 1K it runs
perfectly. When you have keyed it in, enrer 0
as the string which will produce a ball
bouncing around the screen. After you have
watched that for 2 minute or two, add this to
it:

6 INPUT G
and change line 50 10
B) 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 tw
enter it together with the number of letters it
contains. If you do not like to remove your
expansion unit; the following medification to
the program will compensate you for not
having been abie 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 |F K=250 THEN LET A% =CHRS$
(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-B0 this can be very useful.
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If you have loading problems or are loading
4 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
corner.

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:

26 LET X=RND*8
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

ZLET ¥=1
10 INPUT A$
20 LET B$=A3(X TO Y
30 LET Y=Y +1
40 PRINT AT 5+, 11; B3
50 GOTO 20

Program 3 will be of use to a primary-school
child — it prints the multiplication tables,
starting with the two-times on to infinity. For

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 11th 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 lictle 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 chestout

that tests the speed of your reactions and ir is
accurate 1o 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
0:24 of a second.

Program 1.

i LET ==H

2 LET Y=1

5 IHFUT A%

la LET F=2

15 LET H=2

28 FRIHT AT =.Y:A$

25 LET #n=r+H-1

38 LET Y=rif=1

48 IF #=21 THEH LET H=8&
S@a IF ¥=Z1 THEW LET P=&

&8 IF #=8 THEH LET H=2
78 IF Y¥=d THEH LET F==Z
zh CLS

2@ GOTO 28

Program 2

1 LET =

2 LET =1

2 LET B#="12"

4 LET T=8

i8 PRINT AT 11,14,

15 IF IHKEY$>""THEHN LET BE#= INKEY$

26 IF #= YAL<EB$> THEN LET ¥=Y+1
25 LET A=K+l

36 PRINT AT 8.8:%

35 IF ¥=1@ THEH LET #=1

48 LET T=T+1

S@ G0TD 1@

Program 3.

1 LET ¥=i

2 LET ¥=i

3 FOR S=1 TO 12

16 PRIMT X3i% X Ma¥: M= U Xy
28 LET XK=+l

28 HEXT S

4 LET Y=Yh+1

SE FALUSE 288

6 CLS

78 GOTO S

Frogram 4.

1 LET C=8

18 LET X=INT CRHI1888)

28 IHFUT ¥

38 IF Y=X THEH FRINT AT 11.15:"YES"
48 IF ¥=K THEN STOP

5@ IF Y2d THEM PRIMT AT 11.15:CHEE 1B
68 IF ¥<X THEN PRINT AT 11.15/CHR$ 19
78 LET C=C+1

28 FRINT AT 8,28:C0

28 GOTO 28




It'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 storel

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 TV. 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!

“" Shops Across the U.K.

OPEN 6 DAYS A WEEK 9-6
Birmingham

18421 Corporation Streat, Birmingham, B2 4LP. Tel. 021-632 6303,
Manager: Peler $tallord. 300 yards from Bulling Centre.

Bristol

16/20 Penn Street, Bristol, 851 3AM, Tel 0272 20421,
Manager. Steve Heynes Between Holidoy Innond C& A

Chester

The Forum, Morthgate Streat, Chester, CH1 2BZ Tel: 0244 317647,
Manoger. Jeremy Asheroft. Maxt o the Town Hall

Edinburgh

4 5t Jomes Centre, Edinburgh, EH1 358 Tel: 031-556 6217,
Manoger. Celin Draper. East end of Princes Street, S1. Jomes Centre.

Glasgow
22/24 West Nile Street, Glosgow, G7 2PF. Tel: 041-226 3345
Mancger: David Livingstone. Between Buchannan Street and Central Station.

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
Eossetteilinit . oot oo ot s e e s e b e A A0S
BRSRAMCartidge ... ot st e e ot g A
POt ick st L S e ] e L AL 7.50
Star Batle ROM Cartridge ... ... covviniiiiiiiinne.... 1995
INMIERevealed” Book Lo 1000
Liverpool

33 Daole Sireet, Liverpool, 12 2HF. Tel- 051-234 2828,

Behween the Town Hall and Magisirates Courts
London

42 Tattenhom Count Road, London, W1 SRD. Tel 01-636 0B45.
Manoger: Vass Demosthenis.

London

7-9 Greeensway (off Bayswater Read), Londsn W2 3RX
Tek Q1-22% 6425

Manchester
12414 5t Mony's Gate, Market Street, Manchester, M1 1P Tel 061-832 6087
Manager: Lesly Jocchs. Comer of Deansgate.

Presfon

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

Sheffield

58 Leopold Street, Sheffield, 51 2GZ Tel 0742 750971.
Manoger. Justin Rowles. Top of the Moor, oppasite Town Hall

e 7‘
¥isd | T AT
B e

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




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 wuseful. Even the most
despised arcade games develop co-ordination
and familiarity with computer interaction.

VALU

Educational programs are certainly useful but
can also be fun when rurned 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.

F TH

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 SEUARRES
I SLONW

18  PRINT AT
12  EREINT
13 PRINT AT
14 PRIHT HE
ig FEIHT AT
¥ PRIHT AT
18 FRIMT AT
13 PRINT AT

28  FRINT AT
21 FRIMT AT
22  FPRIMT AT

23  PRINT AT
2 FRINT AT
23  FRINT AT
S FRINT AT
27  PRINT AT
28  FPRINT AT

48  FRINT AT
42  FEINT AT
43  PRINT AT
44  PRINT AT
45  PRIMT AT
4 PRINT AT
47 PRINT AT
45 FRINMT AT
S FEINT AT
al FEINT AT
9 FRINT AT
52  PRINT AT
o¢  PEINT BT
ao FRIMT AT
FRIMT
o7  FRINT AT
58 FRIMT AT
a3 FREINT AT
1) FRIMT AT
=3 FRINT AT

Ve CLS

1G] FRINT AT
=22 FEIMT AT
24  PEIHT AT

85  FPEINT RT

22  PRIHT AT

36 FEINT HT

31 FEINT AT 21.3;
3'"'.-

=3 CLS

o IF IMEEY${>"RE"

d.e; "MAGIC SCUARRES"

2.14:"818"

3, 14;"357"

4,14; 492"

6,1;"IN THE MAGIC SQUAFE SHOWN RECOVE"
7.8; "EACH ROMW., COLUMH AHD DIAGOMAL"
g,8;"ADDS UF TO 15. THERE ARE MANY"
9,8; "DIFFERENT KINDS AWD SIZES OF"
16,8; "MAGIC SQUARES AND IN THIS GAME I
11.8;"CAN MAKE THEM WITH UP TO 43 HUM-"
12.@;"BERS. OMCE I HAVE MADE A MAGIC "
12.8;"SQUARE I WILL BISFLARY IT TO YOU*®
14,8;"WITH S0ME NUMBERS MISSING. THE"
15,8:"GAME IS FOR YO TO FILL IM THE"
16,8 "MISSING HUMBERS AS RUICKELY AS"
176 "POSSIELE. IF YOU ARE RUICK You"
15.8: "WILL BE PROMOTED TO THE HEXT"
12,8 "BEIGGER SQURRE. IF NOT. I MWILL"
28,8;"EITHER LERVE YOU OR RELEGRTE YOU"
* ¢ PRESS RUM WHEW RERDY > "

IF INKEY#<:"R" THEW GOTOD 32

HB.0:" < MAGIC SGURRES > "

Z:,1,"THE AIM OF THE GAME IS TO GET"

2, 6. "PEOMOTED A= HIGH AS POSSIBLE IN"
4,8;"68@ SECOMDS. THERE ARE THREE"
S, 8;"DEGREES OF DIFFICULTY: START AS"
£.8;"H BEGIMMER. I WILL HDMISE YOU"
7.H:"WHEW TO GO OW TO THE MEXT LEVEL."
9,1;"EXAMPLE: "

18,7 "MAGIC HUMEBER IS 13"

11.12; "
12,6; "ROMINZ+7+ 70"
13.6; "ROWZEP+5+7H"
14, 6; "ROWIEE+7+70"
15.12; "N

1.8 "ROWL: P+2=5,;
17.8; "EOMZ: 3+5=14;
18,8 "ROM3 - 2+5=11.
12.8; "ROMZ: P+5=12; 15-12=3; 50 7=3"
28,85 "ROW3: B+l=¥i 15-v=8; 80 7=8"
21.3:;" £ FRESS RUW WHEM RERDY > "
THEH GOTO &5

12,8;"TYFPE IM THE DEGEEE OF DIFFICULTY"
14,15, "B FOE EBEGIHNER"

15.13:"E FOR EXFERT"

16,15:"1 FOR IMPOSSIBLE"

153-9=5 ; 50 7=p5"
15-14=1; 50 7=1"
Ia=11=4; 50 7=4"

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

(RULE A)

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

M(ROW, C) = X

NO SQUARE

COMPLETE
X=>D-01+Y
\ﬂs

ey

38  LET DI$=IMNKEY#
IF D$="B" OR D$="E"

OF Dig="1"

THEH GOTO S5

(listing continued on page 42}

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 rotal 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 purting 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., 1t0 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., 5to 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. 1 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 guickly as possible. You can do

- ROW = ROW + D

» C>0D NO
{HULV
YES
B T
e C=C-D
.

| Y
T P e

Y

ROW = ROW + 2

Y

MAGIC SQUARES

\
X /

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 1o 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
10 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 an next pagel

ROW 816 438
ROW2 g hds ) il i
ROW3 492 276

Figure 1, a third-order 17 24 1 8 15
magic square, figure 2, 73 5 7 14 16
a clockwise rotation

of figure 1, figure 3, 4 613 20 22
a fifth- order square. 1012 19 21 3
1. 2% 2 9
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{continued from previgus 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.

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 arithmeric, 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 either 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
arrempt 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. [
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)=17.

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 matriz. 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)

51 GOTO 28

g5 LET ¥=8

9&  LET PREWY=8@
a7  LET B=G

28 LS

339  FRST

18" LET D=2

151, FOR J=8 TO 31

PRINT AT 2.1 "W"

IF J»=% THEN GOTO 185
FRINT AT I.15; '@

165 MEXT J

REM MAGIC SRUARE SETTIHG
LET ¥=1

LET ROM=t

FOR J=18 TO 2@

FRINT AT 1.9;"

HEXT I

FRST

BIM I¢D,D)

DIM MDD, D)

IF D=4 THEN GOTO 356
IF D=6 THEN GOTO 488
GOSUE 150

GOTO Soa

LET C=IMT ([ 20+1

LET MeROH,CO=H

LET X¥=H+1

LET C=C+1

LET ROM=RON-1

IF ROWC1 THEM GOTO 26m
IF C>D THEM GOTO 228
IF M¢ROM.CH>8 THEM GOTO 32
LET MCROW,CI=%

IF ¥=CI#%2-2,1+¥> THEM RETURN
GOTO 178

IF C3D THEN GOTO 320
LET ROW=RON+D

GOTO 238

2586
FBa
326
3248
344

LET C=C-D

GOTO 238

LET C=C=1

LET ROW=ROW+2

GOTO 238

358 REM FOURTH ORDER

352 FOR J=1 10 &

353 FOR K=1 TO 4

354 LET NI KI=st4¥iJ-10+K-1
355 HEKT K

356 HEKT J

358 FOR J=1 10 2

366 LET I€JsJa=MCT,. 12

LET M{J, Ji=M{5-J.5-J3
LET M(5=J,5=-J2=1(J. I3
LET E=5=J

LET ItJ,K)=M{TsKD

LET M. KI=HM{K..J

LET MCK. Jo=ICT, K>

HEKT J

GOTOD D86

REM SIXTH DRDER

LET D=3

GOSUE 158

LET D=6

FOR J=1 7O 3

FOR k=1 TO 3

LET MCT: K+33=MCT.K)+18
LET MCJI+3,K)=MCJ, K2+27
LET M{J+3: K+33=t(J, K2+3
HEKT K

HEXT J

FOR J=i TO 3

LET K=t

45 IF J=2 THEH LET K=2
452 LET I¢J.RI=MCT, K>

454 LET MOJ.KI=MCT+3, KD
456 LET M{J+3.Ke=ICJ K3
458 HMERT J

S8@  REM ROTATION AND REFLECTION

364
266

=]
[ ==

2ra
372
274
Ire
466
414
(]
4348

432

518 LET E=EHD
526 LET 5=kMD
538 IF 538.33 THEH GOTO &67@
S48 FOR J=1 TO D

558 FOR K=1 TO D

Se8 LET ICK.D+l=-Ti=pMCJ.KD
SeE HMEXT K

586 HEXT J

S9E LET R=R‘-‘F3 =3
5868 FOR ]
£18 FORE K=1 T
&28 LET mM{J. Ki=
38 HERT K

648 HEKT J

IF E:B.1 THEH GOTO S48
668 GOTO 208

s78 IF 5>8.68 THEM GOTO 74@
EEE FOR J=1 TO D

FOE k=1 TO T

LET IiD+1=J.kI=M{IED
7ia HERT K
MERT J

Z0TO Ea

TO I
FOR K=1 TO D

Dl =K=NCT KD

GOTO 606

REM  FRINT ROUTIHES
LET WlL=17-24D

LET WR=17+D

LET HU=1d4-INT (D/2)
LET HL=18+INT tD/Z3
FOR J=VL TO ¥R
PRINT AT HU,J;
PRINT AT HL.J;
HEXT J

FOR Jai 10 T

g
g
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-B

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

Once a flowchart for a complicated piece of
logic has been completed, it should be tested.
This is done by inventing data that will flow
along all the lines of the flowchart and

Figure 6. List of variables

order of square

A attempt at completing square
B number of bars awarded
C column number

D
HU and HL upper and lower horizontal
border respectively for magic

array

MID, D) contains the numbers for the
magic square

I{d, D) is used when reflecting and

rotating the square.

checking that you obtain the answer you square
would expect. Sometimes a trace table can be -ij( gg‘dmg: Figure 7. Trace table for magic square
ValuablE. MN magic number formation — D=3 and X = 1.
PREV time taken to complete previous X ROW C M{ROW, C}
Relevant data value s : : : how. &
In these tables you record the value of all R ;gl‘tgﬂt?:‘i number, degree of 2 g 3 bas
n , 3=
the relevant data at each program stage. If you ROW L B 3 > A
do have a problem, a trace table will S random number, setting type of 1 Mi2, 1) =3
invariably show you where it is. For programs reflection 4 1 Z
already in the computer, by introducing the TIME variable bc;nl’oduce time taken 3 :E‘ ?Il mg é]; = g
; an present square P &)=
SR s e ?n make the VL and VR left and right vertical borders ] 1 3 M1, 3)=8
computer draw up a trace table or you. respectively for magic square 7 0 4
I checked my flowchart by using it to make X counter giving number in ] 3 M2, 3 =7
up the magic square in figure 1 and it worked! square - 8 1 4
Please see figure 7. | i one less than lowest number in a ; M1, 1) =8
I can send you a casserte includin_g SOMme 7 iﬂﬂ?{tﬁf ? 3 2 M3, 2)=9
other mathematical games for £3.50. My
address is 53 Holloway, Runcorn, Cheshire.
Si@  IF J=3 OR K=3 THEM GOTO 26 148@ LET Ag$="LL"
a2p  IF MOJ.K2<18 THEN GOTO 254 1493 IF AMCT.K: THEN LET AF="HH"
93@  PRINT AT HU+J, VL+L1+CE-10#3:MCT Kd "+ 1586 GOTO 143@
248 GOTO 264 1516 LET Z=1
A56 PRINT AT HU+JT: YL4E+CK-10¥3 i MCT K5 "+" 1528 IF M¢J.K3<{18 THEM LET Z=2
268 HEXRT K 1536 FRINT AT HU+J, YL+2+K—-120%3 MOT. KX
S7A HERT J 1534 [F D=3 THEMW GOTO 1548
S50 FOR J=HU T HL 1536 PRINT “+"
398 PFRINT AT J,YL:"=" 1546 HEXT T
1888 FPRINT AT I.YR: " 1556 FRINT AT 21.8:" L
8@l HEXT J 1568 FRINT AT 7.5:"OPP"
1BB5 PRINT AT 8. 16:"TIME:" 1568 REM EVALUATION
1618 PRINT AT 2,17, "ALLOWED:68GSECS " 1618 IF (65536-TIME) 45>Dé#3%2 THEM GOTO leca
1628 PRIMT AT 1.17."TRAKEN " 1628 IF t65536-TIME)/45<D#%3 THEM GOTO l&6@
{838 PRINT AT 1.28;"SECS" 1638 LET B=E+1
116E EEM MAGIC HUMBER 1648 LET X=INT (B.S5#(RND¥{(CODE D$-38r#k2+1500+1
11168 LET M=« DE$S+00 2+ D%y 1645 LET Y=¥-1
{1i12a PRINT AT 1.2:"MRGIC HUMBER" 16568 GOTO 1714
1138 FRINT AT 3.6:" " 1666 LET D=D+1
1148 PEIMT AT Z.5:"15 "“iHMH 1678 GOTO 1636
1158 PRINT AT 6,3:"THE CLOCK" 16868 LET D=D-1
{168 PRINT AT 7.2:"HAS STARTED" 1698 LET B=@
1178 PRINT AT 21.8;"ENTER HUMEER THEH FRESS MNEMLIME®" 1788 LET X=INT CRHOEC CCODE DE=3S0%%2+120+1
izea REM TIMER SET AMD ENTER ROUTIHE 7 i7as LET Y=K-1
1218 POKE 16436,255 1718 LET PREW=TOT
1226 POKE 16437,Z5%5 1728 IF D=8 THEM GOTO 1314@
1238 SLOMW 1738 IF D=2 THEHN LET D=3
1248 LET J=3 1748 IF D=3 JHEN LET E%=" HOWICE "
12568 FORE K=1 10 1 iF5@ IF D=5 THEM LET E$=" EXFERT "
1255 IF K=] THEH GOTO 1388 {768 IF D=5 THEMW LET B¥=" MASTER
1266 LET R$="772" {776 IF D=7 THEM LET E#="GRAHD MASTER"
1278 FRIHT AT HU+J.VL+1+{K-13%3; A% i72@ IF D=4 THEM LET B#=" CHALLEHGEE"
1275 INPUT A 1728 PRINT AT 4.12;"Y0U ARE A"
1288 LET TIME=FPEEK 1643&5+256#PEEK 16437 1795 IF =5 THEM PRINT AT 4.27:"AN"
1285 LET TOT={&5535-TINEX>/45+PREY 126868 PRINT AT S.17:B3
1293 PRINT AT 1.25:IHT <T0T> 1216 PRINT AT &.18;"0F THE MAGIC"
1285 PRINT AT HU+J, VL+1+CK-12&3;" U 1812 PRINT AT 7,17

131@ IF A=M{J.K> THEM GOTO 1356
1328 LET A$="LLD

1236 IF AMM{J.K) THEHW LET A$="HH"
1346 GOTO 127@

1356 LET Z=

1366 IF M{J.K2<1B THEW LET Z=2

1374 IF K=D THEN GOTO t32@
1276 PRIMT "+°

1388 HEXT K

1988 LET K=3

1413 FOR J=1 TO D

1428 LET As="722"

1435 INFUT R

1445 LET TOT=¢&5S36-TIME)45+FREY
145@ PRINT AT 1.25;IHT {(TOT»

1465 PRINT AT HU+J,YL+1+(K-10%3; "
{478 IF A=M(J.K> THEHM GOTO 13518

1370 PRINT AT HU+J.YL+Z+CK-10#3. MO TKD

1438 PRINT AT HU+I YL+1+(K-13%3;A%
1446 LET TIME=PEEEK 16436+2546%PEEK 16437

1825
’ 1828
=il
1835

1&36 HE

1848
1856
1&c8
1878
1828
1968
131a
1526
1238
1248
1345
195h
1958
n 1978

P "SRUARE-CLASS ":D#

FEINT AT &.16:"° !
IF B=8 THEN GOTO 1835
FRINT AT &,12;"WITH ":E;" ERR"

FOR J=1 TO 38
al J

IF PREV<EB@ THEW GOTO 1@
FRINT AT 1.2:"END OF GAME"

PRINT AT 3.3:

"TYFE § TO"

FRINT AT 4.4.;"RESTART"
IF IMKEY$<>"S" THEH GOTO 1858

GOTO 95

PRINT AT 1.2:" EXCELLENT "
PRINMT AT 3.3;"TRY HEKT "
FRINT HT 4.3:"DEGREE OF"
FRINT AT 5.3 "DIFFICULTY"
FRINT AT &£.3:" -
FRINT AT 7.2;" TYPE EUN "

IF INKEY$<>"E" THEN GOTO 1368

GOTO 78
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Run type BASIC on yourATOM

then switch back to ATOM BASIC

Available now from Acornsoft, a 20k BBC ROM
conversion module which can be added inside an Atom.
It will support the full set of BBC - type BASIC
commands. The BASIC syntax is identical so all programs
that don't rely on the BBC hardware can be run on the
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 systern 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 fitting
instructions, alternatively the
module can be fitted by
yvour dealer,

The price is £49.95
including VAT.

If you don't have a dealer near
you just write to us with

with a cheque at the address
below, or credit card holders
holders can ring Cambridge
(0223) 316039 and order directly.

Dept. YC, Acornsoft Ltd.,
4a Market Hill, CAMBRIDGE CB2 3NJ

ACORNSSFT

MMEMORIES
with a DIFFERENCE

ANNOUNCING THE ENDQF THE FLOPPY RAM PACK! — Mow, for tha first tima,
all you need to fit up 10 8 full S5K of low power memory INSIDE your ZXB1 a5 is
mgemal with mone Sxpendee plrsondl compubertl, i€ & SZrivedinedd . Expédienchd hii
shown that the Twd commanest causes of ZX81 memory add-on failure ore

1. Lack of nigidity. in the connection to the expansion porL

2. Insdequate regulied power suaply,
Both these peobléms hiave bedn gweroome wilh our ldw-power, intienalhy ftng
INCREMENTAL and MAXIMEM memaries

INCREMENTAL 1.2

Tha truly oxpand.a:,}c MMy Fystem that stars you off a1 a price you can atford but

places no resincBons on youws future expansion

WEASY TO FIT — The uniquely designed board plugs straight in 10 the exdtng
mecroprocassor [CPU socket on ZXE] Bodrd [See page 162 of ZXEi manuall 25,
followang tha insaructions provided, you simply open up 1he ZXB1 case, unpiug the
CPU and plug it into the memony bosnd, thin oleg the memany board into the
yacant CPL) socket. Four addifional bolts fit through sxisting hobes in ZXA1 board
1 give high rgpasty rehabaty Simplo to follow inStrucsions makes childs play of
fitting land rémawirg).

STRULY EXPANDABLE = Expandabls upto 16K bytes in increments of 75 simply
by phugging in memory chips — but dees ot stop there! Plug and socket switches
allow surning in conpunciion with external memory add-ons — e.g. with Saclair
IE"". RAM natk 10 v up 10 32K and with 32K snd 485 packs 1o g up to $8K

rvd SEK {max poss) respectrealy. Full insfructions peowidad.

'ULT&.‘\ LCI\.'\. POWER — A full 18K takes typically less power than existing 1K
Sinciair RAM [about $0ral.

WECONOMICAL — Incremental 1,2 with gne 2 chip giving 3K af RAM costs anly
£16.43 iplus VAT] and you woan’t have so thaonw 17 dwany when you wand men

MmOy
®MOMEY BACK GUARANTEE Return within 14 days of récaipt socunss full
rifuref of price of goods.
Introducing the féw —
MﬂXiME?A 14
The ZXE1 microprocessor can addrrss a maximum of B4K of memory directly. Mo
thin this would require fraguant 200t0nal sI0Iements in programes 1o switch between
diffgrant memary banks. 8K of this 64K is already 1aken up By 1he Sinclair ROM
Imnuunmg the Operating system program and Basic intey r.!l\ele-l thus E ea\--*g £ ]
maxinum RAM capacity of 56K | = 63X 8K, The MAXIMEM 1.1 anaing
fienie i ame Downd by unlls-ﬂq the latest in high density, ultra-low-power-m r-
Bobrd design is similar and firting idontical to the Incremental memany descr‘:ed
abave

Orders and enquirios 10 East London Robotics, Finlandia House, 14 Dansell
Cloas, Enst Hom. London EB4BT. Or call us on 01-471 3308,

ORDER FORM

Ouantity  hem Prcs par nem Tozal
Incrernental 1.2 spcioted for max of BK £10.560
fncremental 1.2 sockotod for max of 16K £11.50
2K CH0S 8116 memary chips £4.53
Maximom 1.1 B6K memony £53.80
[ 18% var [
TOTAL I |

NOTE: Postage B0p for orders under 815
| eniciase & chque/postal order payeble 1o East London Robotics for £

MNama: —_— L
Adgress: - — —

SUPER SOFTWARE

AVAILABLE FROM
CONTROL TECHNOLOGY

NEW RELEASE
Trident (Acorn Atom)  Death Race 2000 (Vic 20}

LIVES =3

Warlords (Vic 20)

CIRECTION 7 N
HEIGHT H? &
JUELOCITY WT

. : Astro Battle Zone
Moroids (Vie) {Acorn Atom)

*ﬁ
~ E

i a A

A

Breakout (Vic 20)

AECDEFGH

‘OUR LAST MOUE URS TO E.
"HIS HOUE FROH

Maze of Death (ZX81) Breakout {ZXBH
. - o

TEL

Fruit Machine
Defender (Acorn) {Acorn Atom)

| enclose a Cheque/P.Q. for the total
NAME
ADDRESS

POSTCODE
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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.

PACEK 8 Tincludes sl of:

AIR TRAFFIC CONTROL: Animated radar screan of busy
sirport shown, you must bring planss into lend;
INVADERS SELF PLAY; PHONEBOOK — keep friends’
snd netathves’ numbaers on cassatte; DATE 81 —
computer dating program. Who will it pick for you?
ALL ONLY £4.98

CONTROL TECHNOLOGY —

PERSONAL
COMPUTER SCIENCE

PACK 1% 2includes all of:

ADVENTURE ATLANTIC: You may becoma vary rich of
you may be marconed forever; BREAKOUT: SQUASH
PRACTICE: LANGUAGE TRANSLATOR translates any
Europeen language to any other; COMPUTAPRINT —
use this progeam to predict results of horse races,
foothafi pools, atc,

ALL ONLY £4.95

Cassette 1%

PACK 168/1 + 16/2 + 16/3

A guper vilus caasetts of 18K and 1K software written in
Maching Code and Basic.

Includes:

React, invaders, Phantom Aliens, Maze of Death,
Pianatiander, | Ching, Hangman, Invaders, Laser Bass,
rectangle plus more.

ALL ONLY £4.95

[any two only £5.95)
ALL THREE ONLY
£8.96

TAPEBOOK 50.3 + CASSETTE 1%
BOTH ONLY
£9.96

PACK 18 3includes ofl of:
INCH BO0; video rosdracer; DRAUGHTS; Computer
Chaquers; BATTLESHIPS — nautical warfars on your

Tapebook 50, Version 3

BOTH OFFERS ARE ONLY £13.96
SPECIAL OFFER

T
MASTERMIND — Brain Tassar, soe if you can beat 8
migroslectronic mind,
ALL DNLY £4.95
B0 programas. for the IKRAM ZXB1.
Latest varsion includes:
waited for! SOUASH, BREAKOUT, COLUMBIA, SPLAT,

The braadthr you'va

PRDGRAM THE ZXE1 IN ENGLISHIN

With GAMAL 81 you can now-wiite adventure programs
]nw‘ ot weeks and with GAMAL 81 you'll have
wvary adventure you'll ever want for the prica of ana. MORE.
Comes on cassans with instruction book, £7.96

INTEGRATION, CREDIT CARD CALCULATOR, BANK
A/C, VATCHECK, TANK BATTLE, TORPEDD,
HEXLOADER, BINARY CONVERTER, AND LOTS, LOTS

Still amaging value at F885 the lot.

TO ALL Z2X81 OWNERS

All pricas includs VAT and postege and packing

CONTROL TECHNOLOGY,
39 Gloucester Aoad, Gee

Hyde, Cheshire SK14 BJG
061-363 7568

Ctech Software

Simply Megabytes

Ahead!

AT M

DEFENDER: You defend the planet against UFO'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
harizan rolls over, the engines roar as you climb ta the

stars ...l *G4 + THE£5.00

FRUIT MACHINE; Qur version has HiResgraphics, nudge,

collect, respin, gemble and even plays “"Oranges

and Lemaons” wiven you win .. G3 + THE4.00

POLECAT: Countryssde 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
yOUT Carrots growing on the top of the Burrow. . G4 + TEE5.00
MINEFIELD: You must steer your way through & perilous
minefield without exploding any mines; blasting mines can
cause chain reactions. oGO+ TEES.00
EARLY WARNING: Atomic Missie Command, destroy the
attacking ICBMs using a reakistic radar screen and intercept
missiles.. ... o Sl G4 + TEE5.00
TRIDENT — & brand new releass. Excellent value £5.00

N.B. G = GRAPHICS T = TEXT

ANY 3 ONLY £3.00

Control Technology, 39 Gloucester Rd,
Gee Cross, Hyde, Cheshire SK14 5JG.

Al prices include VAT, P&P.

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 séen.
SQUASH: Will you make a tournament champion?

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

SOUNDS: A sound effects synthesizer program, Everything from
helicopters 1o birds of paradise — meny driven.

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

MASTERMIND: See iz you ¢an beat 8 microelectronic mind at
this full colour brain teasar

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
fitred 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 1o use the other directions,
We must resort to 4 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 joysrick.

Figure 1.

=

S

N
B

Figure 2.

ZX81 P.C.B.

COMPONENT
SIDE

Solder wires il
to underside A 1234

of P.C.B.

Figure 3.

\

4—«5

N

Lide—~«e

centre

middle

-
1 bolt
2 copper plate
3 wire soldered to copper
4 wood with a square hole cut from the
5 wooden block
6 metal sheet with a hole cut in the
7

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 cur
from rubber tubing — around the bole, and
then into the hole. Screw two nuts around the
tyre to hold the bolt in place to give a spring-
like effect to rhe 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 cannet find any in sheet form. Alrer-
narively, 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 bolz.

After the joystick has been made, artach 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 feer 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 thar 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 lefi-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 1o
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 funcrional 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 will occur to the
following:

10 SCROLL
20 PRINT INKEY$
30 GOTO 10
Type in this little program and run it, resting
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 bolr 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 cannor be pressed at once 10 create a
response on the screen — that is, except with
Shift. The problem can be overcome with a
little machine-code subroutine.

1 REM ook

POKE 18514,205

POKE 16515,187

POKE 16516,2

POKE 1651768

POKE 16518,77

POKE 18519,201
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 = narth-east value
C =east value
D =south-east value
E=south value
F = south-west value
G =waest 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 rwo 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.

PEM « .. tmachife code)
rem prodran to dbam
rictures with the
aid of Jdousticks

1@ ineut x

26 input o

2a let z=0

4@ plot =.2

56 ure Lot xa 9

&a if z=1 then zcto 2@
e plot x.9

N

t=15)] let ag=inkeu#

b4 if aF="«" then let z=8
1aa i+ aF="w" then let z=1
118 let a=susr 16314

1268 if «=A then let g=3+1
126 if «=E then let g=39-1
148 i+ a=C then let x=x+1
158 if a=G then let x=x-1
1668 i+ o=B then let x=x+l
ivd if =B then let w=u+l
128 i+ a=D then let x=x+1
198 i+ a=0 then let g=u-1
208 if a=F then let x=x-1
218 it «=F then let 9=u-1
228 it a=H then let x=x-1
2368 if a=H then let g=u+l
248 aoto 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

NTROL

fixed to the keyboard terminals, one to each,
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 rake
this precaution you will find that the joysticks
may register the same result when in certain
positions. =

CONVERTING |

ATARI

Patrick Norris explains how you
can convert Atari joysticks to
work with the ZX-81.

AFTER READING an article by Tan 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,
ar £6.50 each, not 100 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 britile.

Perhaps surprisingly, the hardest part of the
project 1s 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
diamerer 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

STICKS

Figure 2.

Diagram of lower metal
half fixings and a

2 x %" self-o lead soldered to sach
tapping screws

not touch the printed-circuit board when the
two halves of the ZX-81 case are pur back
together.

The lower halves of the metal 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
50 On.

At this stage you should have two plugs

feontinued on next pagel

Figure 1.

Positions of holes
;*to be ‘filed’ in the

ZX81 case (right hand

side) approx. Y2" diam
holes.
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{continued from previous pagel

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 metal sections in place and rack-
solder the two halves of the metal 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, rake the main section of the ZX-81 con-
taining the keyboard, and place it 1o the right-
hand side of the base with the main section
upside down. You should now be looking at
the underside of the printed-circuir board.

On the front lefi-hand side of the board, as
vou 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 cut off the plugs on the joy-

linkage

A

“Male” 5 pin din plug

Pin 1

Pin 1

Printed %i'r_cuit board
L) L - &0 O .
C' A

Main section
(upside down)

Figure 4.

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 socker —
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 BBrg’tsn sleeve
halves White
Orange
Green
J ick
Pin 1 socket Black Sveus
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stage solder the black lead to one half of the
meral case. Pur the plug together and slide the
plastic sleeve over the whole assembly to keep
it together. Now you see the point of purting
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:  eqguivalent 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 meral
case. For the second joystick the configuration
is:
Stick left: equivalent of key 1
Stick up: key 2
Stick down: key 3
Stick right: key 4
Fire button: key 5
This second stick plugs into the foremost male

plug.

i



MICROMART make agood dealagood deal better!
= s |Or step up to a

‘" 2 only £1502 |4005" ries PET

S s e o 4016 16K PET — £459

4032 32K PET - £580

4040 Disk Drive —
Printer -

‘*—-N.___-____:“/ Complete range of printers and
supplies including:

Epson MXBO0 Printer (inc. PET

interface) £415 * 77- track disks including
Tlle b(’.:Stl'lOﬂle mpllter Library Box —£28 for box of 10 * plain listing
in the world.

o

paper 9%" x 11 — £11 for 2000 sheets. Add
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.
24 colours * 3 - tone Generator et o s

S rmea | MICROMART LTD

32 Windmill Street, 143 Cranbrook Road,
: \ ff T IIford,
CamstteUnit | — £3590° 8K RAMcartridge— £34.99 | L IGUEELL e S Koad! 1 APU
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 Pregramme”

*BIG EARS * “%.

SPEECH &
INPUT

FOR ANY
COMPUTER

(7X81 16K

ZX-MC

@ ELIMINATE MACHINE CODE PROBLEMS with ZX-MC — a new
machine code debug/monitor for the ZX81 16K.

® ENTER, RUN & DEBUG your machine code programs independently
of Basic commands. ZX-MC resides in RAM, and leaves you 12%K of
rmemory 1o work with.

® SAVE & LOAD vyour 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 Inci. VAT and p&p (C.W.0.)
<322 SCREEN KIT 1

A suite of machine code routines for use in Basic programe,
enhance your screen display, and create DATA FILES:
on cassette. Screen Kit becomes part of your Basic program.
® DATA FILES — Save B Load, at double speed, just the Basic
variables. Load different variables into the same program, or exchange
wvariahles 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 Incl. VAT & p&p
£5.7 cW o)

R

Hugely successful Speech Recognition System,
complete with microphone, software and full instructions. £49
BUILT TESTED & GUARANTEED ONLY

PLEASE STATE COMPUTER: UK101, SUPERBOARD, NASCOMZ,
Vic 20; Micron, ZXB0I81, PET, TRS80, MZ80K, ARFPLE II, BBC MICRO

ZX80 ZX81

MUSIC SYNTHESISER
+16 LINE CONTROL PORT 24,

Play 3-part music, sound effects, w

drums etc. Full control of attack, decay n

and frequency. Input/Qutput lines provide

control and monitor facility for Home Security, Robot Control,
Madel Railway, etc. etc. Works with or without 16K RAM.

Add keyboard to make a live performance polyphonic synthesiser!
Full instructionsisoftware included.

amaznc value atony £19.50 «
Extra 23 way connectors at £2.60 = (KIT)
The "Composer” Music Program (16K) £7.40 £25.50 (BUILT)

COLOUR MODULATOR KITE12
RGB in, PAL/UHF out (not for ZX) BUILT £18
" UK101/NASCOM COLOUR GRAPHICS KIT £45

Inc. Modulator. Still the best selling systam! BuiLT £60
Send SAE for more details. Pragrams available mail order only. Please add VAT at 15% to all prices. All anguiries
Allow up to 14 days delivery. Please make cheques/PO payable 1o Barclay/Access orders accepled by telephone S.A.E. please

WlLLIAM Dower House, Billericay Road,

STUART scoxomissn

SYSTEMNIS Lo Telephone: Breniwood (0277) 810244

PICTERESQEE

6 CORKSCREW HILL, WEST WICKHAM, KENT BR4 9BBE
LSee us at the ZX Microfair. April 30 and May 1 _)
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Ifyou'relooking fora home computer, you'll already

knowthatthe VIC doesitall. Tohelpyougetstarted,
we have put together this attractive cost-saving
package.

VIc 2 Colour
= computer
+ Cassette Deck

+
4+ 10 Blank Cassettes o, }fu'ﬂﬂ';tg sa::r;?:;y

+ Introduction to Basic

+ User IVI;aarrlL;l ' £ 2' 2

-t A - Dot Matrix Printer Memory Expansion Board: Plug-in Mem-urr Expansion
R\ S Multi-slot unit used to Cartridges
gt“\-@"l\ Qo™ Tractor feed, 80 accept memory and/or 3k — £26.04, 8k — £39.09,
PO a0t e characters per line at 30
“‘eﬁ ﬁaﬁ ,ag\\ 4 #\sﬁ ChaciErs S conde. - Jame and program 16k — £65.17 plus VAT
wo “3‘_13‘;“0_‘“@" X "%ﬁ ™ £199.96 plus VAT ;3;‘1‘.{,9‘3? e Single Drive Floppy Disk Unit
O™ o @ Sl £395.00 plus VAT
Q}Q’a\@-‘g’ Q‘geﬁ\i‘qﬁ The standard features of the Vic are: * 5K RAM expandable to 32K * 16 screen
%PX“L 0 S QU colours * 8 character colours * 3 tone generators, each of 3 octaves — plus white

noise generator * Screen display 22 characters= 23 lines deep * Full PET type
graphics * High resolution graphics capability * 8 programmable special functions.
il . OIS e S e e e B S S I

Goads requied Price MAIL ORDER to: Adda Home Compiiters Lo, V
FREEPOST, London W3 EBR or telsphone your

order (24 hours 2 day) 1o 01-392 9904 quoting your
Visa, Access or American Express number.

*1enciose a chegue, made payable to Adda Home Computers

Limited for
“Please charge my Visa/Access/American Express acoount. My acount
Add £4.00 post, packing and insurance for Total £ numberis
special deal and £1.00 post, packing and *Pleass add ' ifing list
insurance for all ather tems, Add 15% to il -gmm:”;;gﬂ; il
pricas for VAT ,
D e s e
Name: SHOP ADDRESS: Adda Home Comguters Lid. ol
154 Victoria Road, Acion, Londan, Wa.
Address: (near Morth Acton tube station)
Tel (1-0402 9904
OPEN: 10am=6pm (Tuesday-Friday),
Wam-5pm (Saturday).
TERMS AND CONDITIONS: All goods sold subject to Adda terms and conditions of sale. Full details avaitsbie on request, but
include: 7 day money hack guarantee, Adda fg’.ﬁ.mn hardware warranty_ Pleace allow 21 days for delivery. Alow 7 days for
personal cheques to be cleared. Quoted prices are exclusive of VAT, o Sy days /
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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 o Poke the
label is to type the program as far as the label
with dummy characters inserted into the Poke

S,

address. Then print &Top and replace the
dummy characters with the value of Top-2.
You can then finish entering the program
normmally.

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 achieve
the same effeet. 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 ofien require a
series of If statements to direct the sequence of
jumps in response to the menmu entries
selected. It would be much simpler to enter
the actual targer label and plug this into a
(GGoto.

It would also be useful if a whole string of
menu seclections could be entered and the
program directed to each 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

ONJURING
MORE FROM

UR ATOM

....w._r;jx,'::_;,‘t i

r

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
sequence 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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that starting at # 2900, they will not work.
This is because they use absolute addresses for
the modifying Pakes. 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
1exI.

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 inpur 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 rterminates the mn
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 1o #3C1.

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 byre — 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 [ have reverred 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 () then contains the address to
which control will be sent when the command
Goto 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 5. 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

That is, where an absolute address 1s 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 rourine 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 to 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 rourine 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 1t all.

Terminator file

This is because the monitor shuffles the
program text only as far as the Basic
terminaror byte # FF, and the machine code
following this was therefore not moved.

S0, 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, whichis a
semicolon, then assemble the rourine 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. B

Frogram 1.

18+A=ABSRND:4
28 7342928=C 614A)
3@ GOTOa

4@aP. "SALT "
S@kP. "MUSTRRD “
&BcP. "VINEGAR *
7@dF . "PEFFER "
8@eF.  ; GOTO+

Program 2.

18 GOTOf: <13 Spaces>

ze+ INPUT"$=-$:2068H

38 S=f2563

48 D0 5=5+1;782953=75;GOSUEA
S8 UHTIL &

GEAF. “"SUBR 2" FETURN

kP, “"SUBR k":RETUEH

gecF. “"SUBRE <" :RETLREH

SEcP. “"SUER d" IRETUREM

{EasEND

Program 3.

1@ REM <28 Seaces
28  m=7E1Z%L106+7 ;i H=

38 IH.3M

4F DO M=M+1:U. 2M=£0; TH=£28
56 M=H

66 xH7EGE=71

FA  GOTO=

2@aF. “"AT a"iG.z

SBkP. “"AT b"iG.z

1@BcF. “"AT c";G.z

118dF. “"AT d":G.z
128=M=M+1; IF?MEZA G.x
136 END

Frogram 4.

18FA=ABSREHDZ4

26 Q=£2951+(A%23)

38 PEZBE=0-%100; TEED=0KE 186
4i# GOSUBa; GOTOF

S8 P. "LINE S8";RETURM

&8 F. ""LIME =8";RETUEH

78 P, "LINE va";RETUREN

g P.“"LIHE 8@8":RETURN

Program 5.

18 GOTOa

2ElS=74 35E¥ 1 00+ 735D
38 5=5+LENS+3

48 [0

S P.$5

68  S=S+LEHS+3

78 UMTIL #5="STOP"

g8  EHD
Ea  GOTOk
taa  THIS
ita IS5
128 OHE
128 HAY
14 TO
156 STORE
168 DATH
iFa  STOF
Frogram 6.

i@ GOTOa

20k Prozramme text
38 < Prosramme text
48 < Programme text >
S8 L=« 7230E#:10E+7E3800+8
6@ LINE L
78 < Progeamme text
g8 < Progsramme text >
EaGOTOR <or><EFF>

£ Machine code routine

AN




ICRO-8

CASSETTE EDITION.
and...

for IMMEDIATE LOADING.

subscription to the magazine only.

e o e e e e W —

address)

subscription rates on application.

a
BLOCK CAPITALS PLEASE

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

ATOMICMACHINELODE

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

£5.75 inc. P & P

Ecce Productions-4a Nelson Road
Greenwich SE109JB -
Mail order only

ATOMICMACHINELODE

UK Subscription Dept.
24 Woodhill Park Pembury Tunbridge Wells Kent TN2 4NW

WE ARE PLEASED TO ANNOUNCE that MICRO-80 is now available in the UK in
Each month we publish at least six programs for the TRS-80 or VIDEO GENIE
SUBSCRIBERS may now have the benefit of receiving their programs on cassette

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

Please enrol me for an annual subscription and send me my FREE cassette program.
| enclose £16.00 [J (magazine only) or £43.60 L_
(enclose your cheque/P.0. made payable to MICRO-80 and send to the above

Software offer, and cassette edition prices applies to U.K. residents only. Overseas

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

Diddress i e s e e L R

(magazine and cassette edition).

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

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

-------------------------------------

A — | YOUR
EE— MACHINE
b

CONTROL MACHINES, ROBOTS,
FACTORY OR HOME

Have you ever wanted your Mi CRU Iu control a machine for you, of

manage your h’mueb If so, the MDR ‘MICROCOMPUTER COhTPL L

INTERFACE' will give you 15013t -e::. of QUTRUT @ 250
volis] and swilch s INPUTS,

Available now far connection 10 PET -R PORT 33“3' 2 ar m
|EEE488, allowing expansion up to mar an 2
Supplied complete with conngcting cables
irom £12.54 per channgl, Compiete pr

individugl components available. \Writg or phone for deta

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

77

"MEMOPAK 64K

Memopak 16K Memory Extension
- £39.98 inclVAT

It is afact 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 wil enable itto
execute longer and more sophisticated pregrams, and to
hold an extended database.

The 16K and 84K Memopaks come n attractive, custom-
designed and engineered cases which fit snugly ontothe
back of the ZX81, giving firm, wobble-free connections.
See below for ordering information.

Coming Soon...

Memotech Hi-Res Graphics
Centronics Interface and Software Drivers
Mematech Digitising Tablet RSZ32 interface

All these products are designed to fit ‘piggy-back’ fashion

on to each cther, and use the Sinclair power supply.

WATCH THIS SPACE for further details: We regret we are as yet
unable to accept orders or enguines concermning these products
— but we'll let you know as soon as they become available

How to order your Memopak.

By Post:  Fill in the coupoen below and enclose your
cheque/P.O./Access or Barclaycard number.

By Phone: Access/Barclaycard holders please ring
Oxford (0865) 722102 (24-hour answering senvice).

- S Emn EEn S e S e s B Do S S =

Please make cheques payable to Memotech Limited

Memopak 64K Memory Extension
<&19.00 inclVAT

The 64K Memapak 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 unitis 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 oul in 4K
blocks to leave space for memony mapping, holds its
contents during cassetle 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.

32-84K .. 32K of RAM memory for basic variables and large
arrays.

With the Memopak 64K extension the ZX81 is transformed info 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
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.”

‘Wi reserve the right to resect, for discouniing purposes, units wiich )
have been either opened or damaged in any way

OFR Branion &G A C Boyd 1982

e

Please send me:

Please debit my Access/Barclaycard® account number Quantity Price Total
I | | 116K RAM, Assembled £39.95
I *Please dalete whichever does nol apofy 64K RAM, Assembled £79:00
| SIGNATURE DATE s -0
Total Enclosed
I navE ADDRESS

B

l We want to be sure you are satisfied with your Memopak — so we offer a 14-day money back Guarantee on all our products.
LMemotech Limited, 3 Collins Street, Oxford OX4 1XL, England Telephone: Oxford (0865) 7221 02!3!45-‘
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1880 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 1281, the Sinclair lead
increased dramatically. For just
£69.95 the Sinclair ZX81 offers even
more advanced facilities at an even
lower price. Initially, even we were
surprised by the demand — over
50,000 in the firet 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.

.

New BASIC manual

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

Sinclair ZX8I Personal Com,
the heart of a system
that grows with you.

Kit:
£49.%

Higher specification, lower price —
how’s it done?

Quite simply, by design. The ZX80
reduced the chips in a working
computer from 40 or so, to 21. The
ZX81reduces the 21 to 4!

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

New, improved specification

@ 780A 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 — unigue, custom-built chip
replacing 18 ZX80 chips.

Kit or built —it's up to you!

You'll be surprised how easy the
ZX81 kit is to build: just four chips to
assemble (plus, of course the other
discrete components) —a few hours’
work with a fine-tipped soldering iron.
And you may already have a suitable
mains adaptor-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.




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.

— g [ — |
Z X8I

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

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.

.........

...
........

At last you can have a hard copy
of your program listings —particularly
useful when writing or editing
programs.

And of course you can print out
your results for permanent records
or sending to a friend.

Printing speed is 50 characters
per second, with 32 characters per
line and 9 lines per vertical inch.

The ZX Printer connects to therear
of your computer — using a stackable
connector so you can plug in a RAM
pack as well. A roll of paper (65 ft
long x 4 in wide) is supplied, along
with full instructions.

How to order your ZX81

BY PHONE - Access, Barclaycard or
Trustcard holders can call

01-200 0200 for personal attention
24 hours a day, every day.

BY FREEPOST - use the no-stamp-
needed coupon below. You can pay

by cheque, postal order, Access,
Barclaycard or Trustcard.

EITHER WAY - please allow up to

28 days for delivery. And there'sa
14-day money-back option. We want
you to be satisfied beyond doubt -
and we have no doubt that you will be.

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

Qty | Item

Order
Code | Item price Total I
£ £

Sinclair ZX81 Personal Computer kit(s). Price includes I
ZX81BASIC manual, excludes mainsadaptor. 12 | 4885 | 0000 I
Ready-assembled Sinclair 2X81 Personal Computer(s). | |
Price includes ZX81 BASIC manual and mains adaptor. 110 6’9.9_§_ l
Mains A;_laptor(sj (800 mA at 9V DC nominal unregulated). i_p_ i 885 | i |
| 16K-BYTE RAM pack. __ 18 | 4995 | I
| Sinclair ZX Printer. 27 49.95
BK BASIC ROM to fit ZX80. 17 19.95 I
Postand Packing. 205 |
[ Please tick if you require a VAT receipt TOTAEE —— = I
*| enclose a chegue/postal order payable to Sinclair Research Ltd,for £ |
*Please charge to my Access/Barclaycard/Trustcard account no. I
*Please delete/complete as applicable. | B 0 [ PR ) e it __;_|_._|_|_. |
Please print.
- e | |
Name: Mr/Mrs/Miss || | it SRR [ S S Bl 5]
Address:L | 1 | | | | I o e 1 i P e B S Bt = |
T S o O OO TR TR B0 O |

FREEPOST —no stamp needed.

Yoo a4



How the 1X81 compares with other personal computers

SYSTEM IDENTIFICATION ZX81 ZX80 ACORN  APPLEIl PET ' TRSB0  TRS80
ATOM PLUS 2001 LEVELI  LEVELII
ROM BK 4K BK 8K 14K 4K 12K
GUIDE PRICE Basic unit —inc. VAT £70 £100 £175 £630 £435 £2290 £375
: Unit plus 16K RAM (*12K RAM) £120 £150 £285¢ £630 £530 £360 £375
COMMANDS _ LIST, LOAD, NEW, RUN, SAVE St e, ® 0 ] D @ D
STATEMENTS  PRINT,INPUT, LET, GOTO, ;
GOSUB/RETURN, FOR/NEXT IF/THEN & ® ® ™ e ® ®
STER. - @ @ ® ® ® =]
TAB ® ® © ® @
ARITHMETIC  ABS,RAND ® ) ° ) ® e ®
FUNCTIONS  INT T ® 2 ® ® ® @
ATN, COS, EXP, LOG, SGN, SIN, SR, TAN B Seeea i | e ®
_ ARCSIN,ARCOS [
STRING CHRS [ ® [ @ ®
FUNCTIONS LEN & o ® ® o
ASC(CODE), STRS, VAL, INKEYS e L} ®
NUMBERS FLOATING PT£10 ‘= @ ® ® ® @
INTEGERS e ® ® @ =
NUMERIC A i IV e ® r el T L. & 7
VARIABLES AA-ZD 2 @ @
An-Zn, n=any alphanumeric string [} e
STRING A% BBS Y
VARIABLES AS to Z8 e Ul e ) I e : :
= AnEt_t:n_Z_’ngﬂ_——any alphanumeric character e L] @ @
NUMERIC SINGLE DIMENSIONAL ® [ ®
ARRAYS MULTI DIMENSIONAL ) . ° e
‘DISPLAY ROWS 24 24 16 24 I_ZE':-_ = 18 16
COLUMNS 32 32 32 40 40 64 64
LOW RES GRAPHICS (< 7000 pixels) ® ® ® ® ® @ @
s HI RES GRAPHICS (=40000 pixels) ® ®
SPECIAL USR (CALL, LINK) e ® ° ® ® ®
FEATURES PEEK,POKE (OREQUIY) ° ® ® ® ® )

Sinclairsoftware  The ultimate course If you own a
on cassette. in ZX81 BASIC Sinclair ZX80...
programming. W T

The unprecedented popularity of the The new 8K BASIC ROM used in the

ZX Series of Sinclair Personal Sinclair ZX81 is available to ZX80

Computers has generated a large Some people prefer to learn their owners as a drop-in replacement

volume of programs written by users. programming from books. Forthem,  chip. (Complete with new keyboard
Sinclair has undertaken to the ZX81 BASIC manual is ideal. templa‘te and Operating manua'_)

publish the mast elegant of these on But many have expressed a With the exception of animated

pre-recorded cassettes. Each pro- preference to learn onthe machine,  graphics, all the advanced features

gram is carefully vetted forinterest  through the machine. Hence the of the ZX81 are now available on

and quality, and then grouped with ~ new cassette-based ZX81 Learning your ZX80 —including the ability to

others to form single-subject Lab. drive the Sinclair ZX Printer.

cassettes. The package comprises a 160- - I
Software currently available page manual and 8 cassettes. 20

includes games, junior education, programs, each demonstrating a EII IE'EII

and business/household manage- particular aspect of ZX81 program-

ment systems. You'll receive a ming, are spread over 6 of the Z XB I

Sinclair ZX Software catalogue with  cassettes. The other two are blank

your ZX81 — or see our separate practice cassettes. 6 Kings Parade, Cambridge, Cambs., CB2 1SN.

advertisement in this magazine. Full detailswith your SinclairZX81. 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.

INEXFENSIVE 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, 10
manipulate those images and to hint at ways in
which you can produce useful graphics
rourines of your own, to fit in with your own
problems. After all, 1t is not nearly as much
fun creating graphics just for its own sake —
far better o 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
VDLU.

Plot, for example, can have one of 256 codes
following ir, 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 enly rarely require more

than a small proportion of these, as the
machine’s designers anticipared 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 automartically to resolutions between
160 by 256 and 320 by 265. The model B,
with more memory, goes up t 640 by 256,
which means it really needs a monitor rather
than a television. My machine is rock-steady
on a monitor, and quite passable on an poor-
quality, colour television — it can drive both,

Fragram 1.

100 MODE 5

110 GCOL 0,7

120 H=8: V=8: REM ......0R 50
120 DIM X(H,V),¥(H,V),D(H,V)
140 FOR I=1 TQ H:FOR J=1 TO V
150 D(I,J)=RND({80)

160 NEXT J:HEXT I

170 FOR I=1 TO H:FOR J=1 TO V

210 DRAW X(I,J),¥(I,J)
220 NEXT J:HEXT I

250 FOR T=1 TO H:FOR J=1 TO V

280 NEXT J:HEXT I
290 FOR I=1 TO V:FOR J=1 TO H

320 HEXT J:HEXT I

360 END

180 MOVE 50+I*100*H/(H-1),J*100*V/(V-1)

190 E(I,J)=(50+I*(100*H/(H-1)))-D(I,J)

200 Y(I,J)=(J*(100*V/(V-1)))+D(I,J)

240 REM NOW CONNECT UP POINTS STORED IN X()&Y¥()

260 IF J=1 THEN MOVE X(I,J),¥(I,J) ELSE DRAW X(I,J),¥(I,J)

300 IF J=1 THEN MOVE X(J,I),¥(J,I) ELSE DRAW X(J,I),¥(J,I)

330 MOVE S0+100*H/(H-1),100*V/(V-1)
340 DRAW 50+H0*100*H/(H-1),100*Vv/{Vv-1)
350 DRAW 50+H*100*H/(H-1) ,V*100*V/(V-1)

and an RGB colour monitor, simultaneously.

Finally, mention should be made of the
programmable function keys. There is no
reason why you should not, after a litile
careful programming, draw circles, for
example, by pressing one key, and boxes with
another.

The photographs show the results of the
programs Clock and Photo from the BBC
Welcome pack. 2

Program 1 runs on the BBC machine,
though it was first written on a 380-Z. Iis
purpose is 1o show a matrix of information as a
kind of contoured landscape. The original aim
was to show heights, taken from points on a
flat map, and give a rough idea of what the
countryside looked like, but it can, of course,
be used to present any informarion which is of
equivalent form.

The result is to show a kind of slice through
the landscape, which should really be at a 45°
angle on one corner. If, however, you want
that, you must also turn your TV on its
corner, too!

Line 100 sets the resolution and line 110 the
colour. Lines 140 to 160 produce random
values for the marrix, but of course you could
enter your own data via Read-Data or a series
of input statements. The program draws many
little lines ar 45°, making their length
proportional to the value they represent. Then
the grid is laid over them, and distorted to fir
these lines. Lines 330 to 350 merely make the
visible edges neater.

Endless possibilities

Try inpurting values, instead of random
information. That will generate different types
of landscape. Alternatively you could generate
them mathematieally — the possibilities are
endless.

For those with other machines, remember
that Move goes to a point without leaving a
trace; Draw leaves a line. For those with lower
resolution screens, reduce every value of 100,
in the program, to 15 or so, and change the 80,
in line 150, to 10.

Ovwer the next months, I shall be encourag-
ing you to produce programs which can be of
benefit to other users, as well as fitting into the
broad theme of this column.
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ZX Users’ Club

JOIN YOUR USERS’ GROUP — AND MAKE THE
MOST OF YOUR MICROCOMPUTER

INTERFACE.

) Please send me the next 12 issues of INTERFACE, containing many programs for each machine in each
issue, plus hints, tips, software, hardware and book reviews, plus special offers for members. | understand 1§
you will be able to help me with problems regarding my computer, and let me know of any local branches §
of the club in my area. | enclose £9.50 (UK), £12.50 (Europe) or £16.00 (elsewhere).

Please send me the following books:

GETTING ACQUAINTED WITH YOUR ZX81 — by Tim Hartnell — £5.95. This great ZX81 book contains %
over 80 programs in its 128 pages. Takes you from the first steps of programming your ZX81 1o quite com-

plex programs such as WORD PROCESSOR, DRAUGHTS and LIFE. You'll find a host of programs to get

your ZX81 up and running with worthwhile programs, right from day one. Other programs include SPACE

BOY, ROLLER-BALL, CHEMIN DE FER, GRAFFITI, MICRO-MOUSE, POGO, TOWERS OF HANOI,
BLOCKOUT, SALVADOR, BANDIT and DODGE CITY.

As well as programs, there are sections to explain the use of PLOT, UNPLOT, PRINT AT, MAKING THE
MOST OF 1K, ARRAYS, WRITING PROGRAMS, BIO-RHYTHMS, ARCADE GAMES, RANDOM
NUMBERS, PEEK AND POKE, HOW TO CONVERT PROGRAMS, USEFUL ADDRESSES, SPECIFICA-
TIONS, THE NEW ROM.

) THE GATEWAY GUIDE TO THE ZX81 AND ZX80 — by Mark Charlton — £6.45. Explains ZX BASIC from
first principles. 180 pages, more than 70 programs. Recommended by Creative Computing.

)} MASTERING MACHINE CODE ON YOUR ZX81 OR ZX80 — by Tony Baker — £7.50. Warmly welcomed
by the computer press, this book has continued to attract praise, because it does exactly what it claims to
do in the utle.

) 49 EXPLOSIVE GAMES FOR THE ZX81 (and 29 for the ZX80) — edited by Tim Hartnell — £5.95. Every
game you need: DRAUGHTS, GALACTIC INTRUDERS, STAR TREK, DEATH MAZE, 4-IN-A-ROW and
an 8K ADVENTURE-type program SMUGGLERS BOLD.

) 34 AMAZING GAMES FOR THE 1K ZXB1 — by Alastair Gourlay — £4.95. All programs dumped from the
printer and guaranteed to run. This book is the key to making the most of 1K.

) GETTING ACQUAINTED WITH YOUR VIC20 — by Tim Hartnell — £6.95. This book is the ideal one for
first-time users of the VIC 20, with over 60 programs.

I SYMPHONY FOR A MELANCHOLY COMPUTER and other programs for the VIC20 — £6.95. A great col-
lection of 24 great games — all dumped direct from the printer — for the VIC20.

) GETTING ACQUAINTED WITH YOUR ACORN ATOM — by Trevor Sharples and Tim Hartnell — £7.95.

) 39 TESTED PROGRAMS FOR THE ACORN ATOM (the best of INTERFACE) — £6.45.

)} PASCAL FOR HUMAN BEINGS — Jeremy Ruston — £6.45. A I OM ?

INTERFACE,
44-46, Earls Court Road, Department YC, London W8 6EJ. v I ‘
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Untying the strings
from Basic dialects

e ———

= =72
e

STRINGS FLAY a most important part in many
programs, be they for games or commercial
use, and the differences from dialect to dialect
are not great. The 3 sign is almost universally
used as a suffix to denote a string variable so
there should be little difficulty in idenrifying
strings in program listings, although $ is also
occastonally used for other functions.

In many Basics, variables can be declared as
string variables using the statement

DEFSTR A,B,C

Y
z o

‘begin with A, B or C 1o become string

variables even though they may lack the §
suffix. If your machine does not have these
functions, add 3 to all those variables to be
used as strings, bur beware of redefinition
with Defint, Defsng or Defdbl or by suffixes
such as %o, ! or #.

Strings have limired length, but that length
is variable depending on the interpreter used.
At least 16 are usually permissible, but some
cofmputers, such as the BBC Microcomputer,
allow up to 255 characters. Il'a program uses
very long strings take care that your machine
can handle them. Sometimes the program will

or
DEFSTR A-C
both of which cause all variables whose names
Program 1.
10 C =P/MN
20 CS = STRs$(C)
30 FOR | = 1 TO LEM(C%)
40 IF MIDS(CS,1,1<>"."THEN 70
50 PRINT LEFT$(CS,1-1):"POUNDS™;
MIDS(CS,1+1,2);“PENCE”
B0 I=LENI(CS)+1
70 NEXT |

= [NT(PE*100)
INT PO;“POUND";PE;""PENCE"

Tony Edwards reveals the essential

features of those string-handling
commands which form such a
powerful weapon in the Basic
armoury. On the surface they
appear to be different in each
dialect, but after a little study
you should find you are able

to translate most programs

to run on your own micro.

crash but, more dangerously, it may simply
ignore the extra characters and you will never
know — until, that is, the program fails to
produce the expected results.

If you run into this problem, the over-long
strings must be broken into smaller ones. I
would advocate the use of a string array large
enough to hold the whole of the oversize string
in birs and having the same name.

Reserved words

String names must not contain reserved
words — that is, words the interpreters use to
identify internal functions. Different machines
have different reserved words so learn those
relevant to yours and keep an cye open for
them when translating. The rules for the use
of reserved words also differ.

My machine and the BBC Microcomputer
have the reserved word Val but the later
allows the siring name Revalue$ and mine
does not. The BBC Microcomputer only for-
bids reserved words at the start of a word and
in upper case. This is a most elusive problem
and should always be investigated as the cause
of a syntax error in an apparently correct line.

Some computers, such as the Hewleit-
Packard HP-83, require the reservation of
string space before use. This should not be a
problem as you should know if your system
requires it, but watch our for an unnecessary
Dim(AS) statement. A Pet user may recognise
this as an array dimension statement when in
reality on the Pet it is an unnecessary string
dimension. Dimensioning unnccessary string
arrays is a good way to run out of space.

Clear statement

Other computers provide for reserved string
storage space with a Clear statement which is
often implicit in 2 Run. The default value is
usually 50 bytes but it can be as high as 200
and so may neced redefining with Clear(200).
The Clear statement sometimes has the un-
related function of clearing terminal or output
buffers.

Many Basics use Fre(A3) 1o identify remain-
ing free space for strings, but do not confuse

feontinued on next pagel
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Beware of unnecessary Dim statements on the Pet.

{continued from previous pagel

this with the also common Fre(() or Free(0)
which returns the toral amount of frec memory
remaining — 1t is similar to the Mem state-
ment.

Equivalent functions

If your Basic dialect has string-manipulation
functions, you should recognise the equivalent
funcrions of other dialects without difficulty.
Len; Left; Right; and Mid, sometimes with
the “%7, arc common. One point to watch,
however, is the BEC Microcomputer’s state-
ment MidS(A$n) which appears to be a para-
meter short; it is not.

On this computer Mid3(A$.,n,m) acts as

would be expected; it returns m characters

starting with the nth, bur Mid$(A$,n) returns

all the characters starting with the nth. This

could be simulated with the complex function
RIGHT$(AS%,LEN(AS)-(n-11)

Some Basics have additional string
funcrions. A common one is Cha$, Char$, or
more rarely Chr. This retrieves the ASCII
character having the value of the argument.
For standard ASCII symbols this will not
cause problems bur values ourside the usual
ASCII range are non-consistent. For instance,
on the UK101 Chr$(26) clears the screen but
on the TRS-80, it is a line feed. Whenever you
write to us, enclose, on a separate sheet, a list
of the special Chr$ calls for your machine.
When I have enough, I will reproduce a refer-
ence list for your use.

On the TRS-80 CHR$(26) is a line feed, not Clear Screen.

\ET P=CODE E$cd

o B o B e

LET P=iF-37 %
IF P=& OF F=& K

15

FRINT

FLIH

LET P=F-155
IF F»=2 THEHM LET

GOTO 118

@A IF Fri@ THEW LET
18 LET P=FP+T

=6 IF Priz2 THEM LET
28 FRINT AFiF2

48 HEST H

=3

5

Lk G0t Ca) bk b e s b b i WL D ) ET L

[01 g

I O VR R R O O RN T

Program 3.

18 DIM AFC1Z2

2B LET A¥="ERERCOEEFES"

Em LET T=*7ithe number of semliones

of

B THEH SRR P=F-1

P=F+F /2

e 3

An irregularity which will cause transiation
trouble is the BBC Microcomputer's ability to
use only the least significant byte of n in
Chr3(n).

Another common extra string function is
String$(n,m) which returns n characters of
ASCII code m. This 13 often used to assist
graphics outpur. If you do not have this
function, look up m in the ASCII Code list
and Print n of them. Alternatively, assign n of
them ro a sting variable and Print that
variable. A special case of this 1s found on the
TRS-80 and Video Genie where Chr${n), if n
is above 191, returns a string of blanks which
15 useful for formatting.

Formatting statement

The pair of functions Str¥(n) and Val(n) do
not exist in all dialecrs. Str$(n) converts a
variable to a string, so that it can be used in
string manipulation, and the Val(n) converts it
back again. If you do not have these functions,
you must use arithmetical manipulation. For
instance, programs | and 2 are identical.

In this case the arithmerical manipulation is
easier, bur the example serves as a comparison.
In practice, it would be achieved better with a
formatting statement, if you have one.

Here is a short test. In our December issue
JF Vincent gave the useful program repro-
duced as program 3 to transpose music from
one key to another. Can you translare it for use
on your machine?

Worth the effort

This translation is not easy, but it is worth
the effort both for the practice and for the
program. The main problem lies with line 60
because you will have to guess its non-
standard meaning. The [A] [B] etc., in line 20
represent inverse characters. If you have
completed the translation and it still will not
work, remember it was written for integer
Basic so recheck your translation of line 310.

Mext month, we shall look at the new BBC
Microcomputer’s dialect to identify statements
which may cause trouble in translation, and to
find some equivalents to non-standard
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'From West London’s
.mall order specialists.

| ONLY :
E ﬁﬂs?ﬁdeck vg é@i

I + FREE GAME
SPECIAL OFFER i

I + FREE
I DELIVERY
Order the superb VIC-20 and cassette deck at £240 (incl.
VAT!) and get a FREE game (“Breakout” or “Stunt Cycle™)
worth £7.99 - and delivery is free, too!
We stock all VIC-20 software, peripherals, paddles, etc -
including the full Stack and Arfon range.

|
i
The best microcomputers from leading makers (Apple, Commaodore, etc) plus :
i
|
i

peripherals, printers, software, games, books — and all at low prices! Order today
from the mail onder specialists — send coupon with cheque (or phone your
Barclaycard no). Delivery in 28 days or money-back option.

Piease sipply 1 V1G-20 & Cassatte Deck & “Breakout/"Stunt Cycke” (state which required)

_____________ Ry TS e
'TWICI(ENHAM OJC
COMPU TERCENTRELTD

?2 Heath Rd Twickenham Middx TW1 4BW (01-B92 7B96/D1-891 1612

-----‘

Breakout. Written in M/C for good graphics. Try
to knock all the bricks from the wall. 1K £3.95.

Dragon Maze. Find your way through the maze
— but watch for the dragon, he sometimes
breaks the rules in anger. 16K £4.95.

Startrek. As Captain of the ENTERPRISE you
must rid the Galaxy of alien Klingons! 16K £4.95.

Life. Written in M/C giving 24 x 32 screen
.dimension, automatic self step operation plus
special ‘'MOVE" feature. 16K £3.95.

Fruit Machine/Pontoon. Two programs for the
impulsive gambler, auto-run and hold features,
good graphic display. 16K £2.95.

3D ‘0 & X's/Connect Four. Both programs
written in M/C with choice of level of play. 16K
£5.95.

16K RAM Pack
assembled, tested and cased
£37.50 inc (P&P) Allow 21 days delivery

All supplied on cassette with instructions
send cheque, P.0. or Card no. with order

2
i

26 Spiers Close. Knowle. Solihull
West Midlands. BS3 SES.England

TIHGSLMGES

THE

BUFFER
MICRO SHOP
(NEXT TO STREATHAM STATION)

NEW SOFTWARE SHOP EXCLUSIVELY FOR

ZX81

PROGRAMS, GAMES, “ADD-ONS"™

MOST OF THE MAIL ORDER ITEMS ADVERTISED
IN THIS MAGAZINE AVAILABLE OVER THE COUNTER

LOADING PROBLEMS? TRY OUR INTERFACE
BUSINESS & TECHNICAL DATA HANDLING PROGS;
PROPER KEYBOARDS; CONSOLES; VDUs

The BUFFER Micro Shop,
374a Streatham High Road,
London SW16
Tel: 01-769 2887

SOMETHING REALLY NEW FROM

,TAURUS COMPUTER DESIGN

FOR ZX81 USERS

The vrigure TAURUS 16K RAM PACK supplied with powerful EPROM
Machine Code wutilities moniter which: contains 16 softwane routines
giving far reaching control over writing and de:bugging of machine code.

MOMITOR UTILITIES INCLUDE:—

# Mamary byte display and alter
# Register doplay and alter
“Ward fill memary
*Block cop
#* Generation of 3 REM statermoent
+*Tabulated memary display
wiith addresses
W iewahle user screen separate from monitor display screen
¥ Hex to decimal and decimal to Hox converter
S Routing 1o enable user to write his own utilities in FAM
¥ Foacilities 1o run sschine code and set breakpoints
Oahar roasons why you should consider our design i front
of all others
%% Fiexible siriphne conmecior alimmates movernent and
MmOy wigtoul
3 Lo Porener CMOS RAM [cwitchable 18K RAM or 14K
RAM and 2K ERROMI

ALL THIS FOR

| £54.95 inc.

| 16K RAM PACK WITHOUT
MONITOR £45.95 inc.

| Make chegues payable 1o:

| TAURUS
COMPUTER DESIGN,

47 HIGH 5T., BALDOCK,
HERTS. SG7 6BG

# Socketed EPROM for parmanant programs
% Comprahentive user manual
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At last. a comprehensive text far your
Sinclair 281! The complete BASIC Course is
a manual which will immediately become
an indispensible work of reference for all
your ZX81 programming.

Whether you have never dona any
programming of whether you are an
experienced microcomputer user, the
Complete BASIC Course will provide
an invaiuable aid.

The complete BASIC Course is designed
to teach you to write and develop BASIC
programs for the Sinclair ZX81 - no other
books or aids are necessary. All is revedled
in our eqsy step-by-step guide with
programs and "test yourself” exercises all
the way through.

As you become rore proficient with
computing, the Complete BASIC Course will
continue to be an essential guide, giving
you finger fip references, nurnerous
advanced programming techniques and
memaory saving devices specifically for the
Sinclair ZX81.

HOW TO WRITE PROGRAMS

Even if the idea of writing programs is
complefely mystifying to you, the Complete
BASIC Course will show you just how easy it
is. In no fime you wil be able to write and
enjoy complex pragrams for whatever you
desire.

Using the proven "TOP-DOWN" approach;
the Complete BASIC Course will show you
systemnatic and simple ways to write
programs. Even experienced programmers
will benefit from this Course, making
programs easier to write and less prone fo
error!

NUMEROUS EXAMPLES

Every concept, every function is fully
described by simple programs that you can
enter on your Sinclair ZX81 in minutes.

The Complete BASIC Course contains
over 100 programs and examples! These
programs fllustrate the use and possibilities
of the Sinclair ZX81:

* Home use

Financial analysis and planning
Educational applications

Games

Mathematical applications

= Displays of "Artificial Inteligence’

EVERY FUNCTION COVERED

MNo matter what your application, what your
confusion about any function, you will find it
covered in the Complete BASIC Course.

A full and detailed discussion is included
of even traditionally taboo topics such as
USR, PEEK cnd POKE.

A handy alphabetical summary section
lists all functions, and provides a short
description and example programs of all
topics.

A PERMANENT WORK OF
REFERENCE

The complete BASIC Course is an excellent
reference work for experienced
programmers (including tips on using
special technigues) as well as a
comprehansive step-by-step guide for
complete beginners.

HE COMPLETE
SINCLAIR 2X81

ASIC COURSE

e DEASSEMELY
FATE K CFATIE RS

< b D dan Logean

B3
o
Fa s
=

R
H I‘#\s i3

Melbourne House is the world's leading
publisher of books and software for the
Sinclair ZX81.

The following fities are also available if
you wish To expand your horizons:

ZX81 ROM Disussembly Part A
This book is for the programmer that needs
complete answers about the ZX81. Dr.
Logan has examined all routines in the ROM
and here he comments on each one. It
covers all ROM locations from OOOOCH to
OF54H, and includes all functions except for
the routines used in the floating point
calculator.

ZX81 ROM Disassembly Part B

In this companicon volume to Part A Dr.
Logan covers locafions OFS5H to IDFFH and
includes all routings used in the ZX81 floating
point calculator. These two books are a
rmust for the experienced prograrmmer.

Not Only 30 Programs for the
Sinclair ZX81: 1K —

Not only over 30 programs, from arcade
games fo the final challenging Draughts
playing program, which dil fit into the
unexpanded 1K Sinclair 2481 but also nofes
on how thase programs were written and
special tips! Great value!

Maochine Language
Programming Made Simple for
the sinclair —

A complete beginner's guide to the
computer's own language — 780 maching
language. Machine language programs
enable you fo save on memaory and
typically give you programs that run 10-30
times faster than BASIC programs.

BASIC Course Programs

on Cassette —

All major programs in the BASIC Course are
available pre-recorded in this set of
casseties.

Understanding Your ZX281 ROM —
A brillant guide for more experienced
programmers by Dr. lan Logan. this book
lustrates the Sinclair's own operating
system and how \,rou (,(m use it

Orders to Melbourne House Publishers
]SSEI1 Trofolgar Road, Greenwich London
g:arrespondence to

labe Coffage, Station Road,
Cheddington, Leighton Buzzard, BEDS LU7
TNAY

1
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| The Com

' Smclmr ZKEJ BASIE Course 21750 O
 Basic Course

; Programs on Casseffe £260 O
1 Mot Only 30 Programs/

{ Sinclair ZX81:1K £695 O
1 Machine Language

1 Progimmmmg Made Simple £8956 0O
1 7%8] ROM Disossembly Part A £7.00 O
1 ZXB1 ROM Disossembly Part B £8.00 O
1 Understanding Your ZX81 ROM £895 O
: Posfage ond Packing  £0.80

1 Remiftance enclosed et
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ASIMOV:WORD

PROCESSOR IN

MACHINE CODE

Playwrights, journalists,
hoteliers, doctors and
candlestick makers are all using
word processors for their own
purposes. John Dawson
decided to build his own.

WORD PROCESSORS are one of the phenomenal
growth areas of microcomputing. The term
“word processing” was coined by IBM in
1964 to describe all automatic eguipment that
helped in the preparation of rext.

There is much evidence to indicate that
word processors increase the productivity of
people who use them and a repomt by the
Central Policy Review Staff — the Govern-
ment’'s think-tank — concluded thar the use of
word processors instead of conventional type-
writers results in consistent productivity gains
in excess of 100 percent.

Such an increase in productivity may be
achieved withour socially unacceprable side-
effects; one organisation trebled its workload
by the introduction of word processors with-
out any change in the number of people
employed. In three other cases, however, there
were serious reductions in the number of
clerical staff employed by the companies.

As usual, the jargon term “word processors™
covers a diversity of different uses and needs.
A typist in an office may require fast access to
any one of hundreds of standard paragraphs or
letters in the production of personal but
standard mail.

Another secretary in the same organisation
may spend the majority of the time typing and
then correcting draft reports — she will have
only one document in hand at a time and the
prime requirement that she will have is flex-
ible editing and extensive print options. Some-
one else may need to sort a mailing list accord-
ing to certain criteria for advertising purposes.

In the beginning

When 1 started to design Asimov I had
about two years experience of using dedicated,
commercial word processors and that period of
information systems analysis saved time; I
knew very largely what I wanted the program
to do.

Cassettes are satisfactory for bulk storage if
the computer has sufficient RAM to hold the
whole of a document, or a convenient sub-
section of it, in the machine at one time. If you
can manipulate 2 book chapter, or the whole of
an article without waiting for a slow floppy
disc, why not use fast RAM as virtual disc

memory; with a full TanRAM of 40K con-
nected to the system, the Microtan computer
will hold berween 7,000 and 8,000 words of
text.

Asimov loads rext from tape at rather more
than 1,000 words a minute. Two minutes at
the start and end of a writing session is accept-
able for storing and retrieving a document.

Like most programs, Asimov is a combin-
ation of top-down ideas and bottom-up pro-
gramming. I started with the concept that 1
wanted a word processor built as a series of
modules so that as the program developed a
new function would consist eventually of a
series of subroutine calls to earlier, more
primitive, sections of machine code.

Asimov took abourt six months to write and
although I started using the Tangerine
assembler in X-Bug, it would have been
impossible to complete the program withour
the ability to store source code on tape for
subsequent editing and modification.

So, about one-third of the way through I
rewrote several hundred lines of code using
the Microtanic Software two-pass assembler
and then continued to complete the program
in slightly less than 3,400 lines, about 33K of
source code. The assembled machine code is
just over 7K in length.

The dialogue design is vitally important in a
program of this kind, where it must become an
extension of the writer's thoughts. Plain
English messages are displayed at the top of
the screen throughout Asimov. For example,
when you want to write a text the program
asks you first:

DESTROY old text? <Y>

Because the decision is important, you must
press Y or y — it makes no difference — rather
than the reflex action of pressing the Return
key. Then you can write new text by typing on
to the screen. Whenever the program needs an
unusual response to do something, the correct
key entry is shown on the top line of the
SCreen.

In the course of editing a document you
have ro move the cursor all over the screen and
you should be able to do so by pressing one
key for one movement. The place to which
your finger has to travel should correspond as
closely as possible to the direction you would
point to move the cursor on the screen.

The cursor can be moved and positioned
over the whole screen using the cursor
controls illustrated in figure 1.

The effects of pressing the keys on the
numeric keypad are: left; right; down one ling;

Word wrap.

BTRET

up one line; scroll display up one line; scroll
display up 15 lines; cursor to start of next line;
cursor to top-le't cormer of screen; return
cursor to start of document.

The full stop in a circle is a command to
search the text for a Control W character and
then display the next page of rext.

There is nothing unusual abour this layour.
Indeed, it would be a bad sign if there were.
However, using the program [ think that the
functions performed by the 7 key are correct
but could have been allocated elsewhere. It
would be useful to have a key available to
return the cursor to the start of the previous
line.

The rate at which a cursor blinks is
important and the Huoman Sciences and
Advanced Technology Unit at Loughborough
University suggests that the blink rate should
be between two and four times a second.
Ideally, the user should be able to stop the
cursor flashing.

The three flowcharts illustrate some of the
problems that have to be overcome in
designing a system which will take the burden
of computer operating away from a writer.
The word-wrap flowchart was part of an
article in Tansoft Gazette and is less complex
than the final program as it relates only to
word-wrap on the bottom line of the screen.
The final version of Asimov prevents broken
words anywhere on the VDU,

The printer-control flowchart demonstrates
how easy it is to overlook tiny details; the first
decision in the flowchart is “*? single sheet”. If

(continued on next page)

Figure 1.
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fcontinued from previous page)

the answer is “Yes”, a control signal is sent to
the Epson printer to inhibit the buzzer when
the paper-out alarm is triggered. Not everyone
has an Epson printer and so the control code
may have a different meaning for other
machines.

In any case, it was clumsy checking this
condition at the start of each line and it has
been moved to a section at the beginning of the
print function where all the Epson printer
functions are dealt with.

Find and change

The find-and-change flowchart is a general-
purpose algorithm and, like the others, could
be used as easily in a Forth or Z-80 assembler-
based system. The algorithm shows the stages
the program must go through to discover the
first occurrence of a particular word or phrase,
find a replacement and then substitute the
second word for the first all the way through
the document, automatically moving the text
up or down whenever the substitution is
carried out.

The Find command will accept a word or
phrase up to 20 characters long. Comparison
starts at the beginning of each word and a full
stop will match with any other character to
allow the automatic correction of sections of
words.

For example: .....ton will macch with
“automation™ and “‘correction’’. Dates can be
changed automatically by finding ..[../79 and
changing that date to 01/11/83 or 15th March
1984. You can save a good deal of effort in
typing a document by using an identifiable
code such as XXX every time you need to
write “Information Technology Year 1982"
or “Trichophyton equinum schonleinii’’, and
then automatically replacing the code with the
phrase.

The core edit commands that any word pro-
cessor must have also include: Delere
character, word, sentence or paragraph. Insert
text anywhere in an original document. Over-
write the existing text. Move paragraph to a
text buffer and bring the paragraph back To
the cursor position, once or as many times as
you wish. Kill the remainder of the text. Print
from the cursor position. Continue writing
from the end of the text. All of these are single
kevstroke commands.

Tape functions allow a user to: Store text on
tape. Documents are stored with the printer
Layout codes to format the text when it is
retrieved. Retrieve text from tape. Text name
on tape may be up to 25 characters long and all
the characters are significant when Asimov is
searching a tape for a document. Append a
text from tape to a document already in the
computer.

Print commands
Each document on the tape is stored with a
comment section so that you can record the
stage that a draft document has reached or the
date when something was complered without
the informarion forming part of the text itself.
The tape speed can be altered simply by
typing ““T™.
The Print commands include: page Layout
which can be controlled by serting:
Right margin
Left margin
Line spacing
Page length
Form length
Single sheet or continuous stationery

Automatic page numbering is awvailable
starting from page 1, or another number that
you set. Alternatively, Asimov will leave the
first page for a main title and will then number
the subsequent pages.

Up to 20 tabularor stops can be set and these
are displayed graphically on the layout screen.

Condensed or emphasised type-styles can be
set for the whole document and these can be
varied by embedded commands inside the
text.

Orther instructions allow you to centre a line
of text or indent the text by variable amounts
to improve the presentation of a document. It
is possible to put marginal notes into the lefi-
hand margin and to number paragraphs.

CONCLUSIONS

B Once you have used a real word pro-
cessor for writing it is very difficult to
settle for anything less. However, the
“real” needs some emphasis.

B If your first experience of carpentry is
a screwdriver with a waobbly handle or
a badly-sharpened rule which makes
ragged, off-centre holes no matter
how careful you are, then you are un-
likely to persist in your attempt to
become a neat, skilled craftsman.

B Good tools are not flashy, they just do
the job. In the same way the dialogue
between a computer user and the
machine should be unobtrusive and
something of which the user is hardly
aware.

B The documentation could be made
‘more comprehensive and include
additional functions for, say, tele-
communications and macro printer
commands. Nevertheless, Asimov
works well and it is unobtrusive and
enormously helpful.

B One further function even counts the
number of words in an article — a
huge labour-saving benefit.

Printer control. Find and change.
B
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ZX 81owners ; y ﬁ% ﬁ;u 2
PfO'OS s aual 11‘.-‘:! SoFL.uare

“I have bougm numerous other items of software ... Yours
are excelfent ... They LOAD well, have perfect instructions
. the most user friendly | have ever met.” (P.R. Notts)

ﬂ,@ ') 16K RAM Pack = Zx51 ) s
At last! A real, full size keyboard in a top quality case for ?‘n *  including FREE *OALAIY INVADERS® cammetto
your ZX-81. B B g

<,
Simply unscrew your ZX-81 printed circuit board from its d'l' ]-I 1 OF Luara
black Sinclair case and plug into Protos. GALAXY INVADERS (requires mimimum 4K RAM) in machine

- code. Casstie and instructions... e300
FULLY BUILT £64. 95 inc. VAT 1K GAMES (Duck Shoot, Mooniander, Hangman Crossword,
® More accurate, faster typing with bigger and real keys Letter Square) Cassette and instructions . --£3.00
@ 40 colour coded key-tops for easy reading “I have just received your cassette of GALAX Y INVADEHS
@ Robust, ‘big’ computer construction which [ think js the best on the market ... | amy very pleased
‘ ith vour quick service.” (5.C. Beds)
® PCB prepared for more add-ons to come it ] ed:
® New zd;e connector provided for Sinclair and other MULTIGRAPHICS 2.3 (requires minimum 16K H{lM] — create
; ; 2 Sy drawings, advertising displays etc. on screen. Displays can be
[EBtGAEtITE s et eTs y ; SAVEd on tape, printed on your ZX Printer.
® Key legends can be changed for future new ROM functions Cassette and 20 page illustrated Manual ..........c..cvnn.......f4.50
® Sinclair PCB fully enclosed — and room for much more “MULTIGRAPHICS ... is most impressive and has clear
If you feel you've outgrown your ZX-81 don‘t sell it for instructions.” (Eric Deeson, “Your Computer” February
peanuts and move to another system. Add it to Protos 1882)
and make your ZX-81 grow. 1K GRAPHICS (Kaleidoscope, Large Print, Medium Print, Draw

: A Picture). Manual only (contains accurate listings, notes,
For details, large SAE, please. For orders add £2.80 post and information and ideas) .......... R e e )

Keyboard is here:

packing. Chegues to ‘Frome Computing’. oA A A
Frome Package of cassette and Manual...
r 'o 2 1K STATISTICS (4 programs, descnptwe and lnferemlal stats]
Computing, Cassette and instruction... L E3 CIO

20 Ashtree Boukletcuntammg I:stnngs test r:!ata etc

c Road, Frome, ned o, DHYRDERS = L"},E.:ﬁf?::i‘i‘?:mté"”
on:pu'er S BRIDGE SOFTWARE (Y) “Mai order only”
Systems

Send s.a.e. for further info., detailing your computer, memary et
36 FERNWOOD, MARPLE BRIDGE,
STOCKPORT, CHESHIRE SK& SBE

Prices include VAT, post and packing in U.K.
European customers add 30p per item. Worldwide, 70p per item

Z X 8 1 WHAT CAN | DO WITH 1K!

users If your answer is “not much’’, then you must read

| need more memory! the new book from V&H, “What Can | Do With 1K?
i sh me within (40 programs and routines for the 1K Sinclair £X81)".
please rus I Here at last are some serious (and some fun!)
10 days, the fully assembled, programs which all run in 1K.
tested and guaranteed Don't be misled by the titles: ‘Roulette’” actually
analyses gambling systems: ‘Chinese Horoscope’

'BYG BYTE‘ reveals your birth sign, month sign, element and

ascendant; ‘Payroll’ handles ALL tax bands. These

R M are not just simple programs.
1 6 K ‘ \ FREE OFFER!!!

NAME ....ccovermnmesmsnmnssmsnsassanssassnsssmsssnassasesnsans A free listing of ‘Chess in 1K’ is included with all mail-
Address .ccccvnmaransannn orders mentioning this magazine!

. : ‘What Can | Do With 1K?' is available from most
Make all cheques & PO’s payable to: good bookshops, computer shops, or direct from:
Phoenix Marketing, Oaklands House,

WHAT CAN T

Colartron Road, Farnborough, Hants. V&H Computer Services 20 wimn 322
Tel (0252) 514990 182c Kingston Road Cen
Staines =

rij

r

FULLY INCLUSIVE PRICE Rlicdlosnx - W

Tel: Staines 58041 :

W

ol

i Price £4.95 (inc. p&p). =5
Also available on cassette £4.95 ;.o
ot T K pmann THH
]
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ZX81 SOFTWARE FROM VIDEQ SOFTWARELTD 1K & 16K

16K SOFTWARE

PRICE

£
VIDEO-SKETCH (ZX81 only). Move the cursor to
any part of the screen. Draw or rub-out as you
move it. Mix in text or graphics. Save picture in
memory. Save picture sequence on cassette.

VIDEO-PLAN (Z2X81 only). Performs the function
of an analysis book. Arithmetic functions include
addition, subtraction, multiplication. Printer
options.

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

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

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

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

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

SPACE-RACE (XZ81 only). Party game for eight
players. Rockets race to build stations in space.
Winners gradually take over losers until only one
winner remains.

TEST-MATCH. Realistic simulation of a test
match series. Dynamic scoreboard. Give each
player your own ratings for skill, technique, etc.

FOOTBALL-LEAGUE. Realistic simulation of an
entire season. Every match played and results
shown with progressive league table. You give
teams ratings for skill, effort, etc.

STOCK-MARKET (ZX81 only). An exciting game
of skill and judgement. Buy and sell stocks and
shares as prices change in response to world
events. £3.95
PACK 1 — VIDEO-PLAN + VIDEQ-AD
PACK 2 — VIDEO-VIEW + VIDEO-GRAPH
GAMESET — VIDEO-MAP + 5 GAMES

1K PARTY TRICKS (ZX81 ONLY)

17.95
13.95
19.956

. If you don’'t have a 16K RAM this set of programs

68

is for you. Ten separate programs — s0me
games, some more serious. All completely
original, all ten programs included in the price.

WHAT DO YOU RECEIVE

1. Instruction manual.

2. Two copies of program on side A.

3. Audio commentary on side B. (16K only).
4. Built in demonstration. (16K only).

Cash with orders please.

Prices include VAT.

Mail order customers add £1.00 per order.
Allow 28 days for delivery.
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NEW VIDEO-INDEX NEW

Q. How do you store 57000 characters in a 16K RAM.
A. Use VIDEQ-INDEX.

Catalogue vyour cassettes, your record collection,
references to magazine articles. Amazingly versatile.
Capacity for 1000 individual references each of which can
generate 57 characters of text. Powerful search facilities
once the index has been created.

How is it done? The system cannot really fit 57000
characters in a 16K RAM. It gives the illusion of doing so by
eliminating duplicates. For instance in an index of articles in
computer magazines about the ZX81 certain words occur
time and again. VIDEO-INDEX detects these duplications
and thereby conserves space.

What do you get?

1. A machine code master program which sits at the top of
RAM. This ig initially loaded like 2 BASIC program.

2. A demanstration index containing 1000 references to
articles about the ZX81 in the popular magazines.

3. A detailed instruction manual.

You may then proceed to create your own catalogues and
indexes and save them on cassette.

This program is fast, efficient and ingenious and is by far
the best product we have introduced for the ZX81.

M.B. There isn't room for a commentary on this cassette
so you'll have to read the manual.
ZX81 or ZX80 + 8K ROM.

ZX printer is useful but not essential. Price £9.95.

New Packaging.

We have discontinued our de-luxe boxed programs
except for PACK 1, PACK 2 and GAMESET. All
programs are now supplied in resealable “minigrip”
plastic wallets.

SUPPORTED SOFTWARE

A new catalogue of software produced by named
authors is in course of preparation. Watch this space.

StonE LaNE,
, KINVER,
STOURBRIDGE,
WesT MDianms,
{JY" GEQ,
/ Tel: Koo 24632
A e ]

Direston : P, S, BA. T J, Saes (Diracsce and Sacreszepd.

VIDEQ

SOFTWARE LIMITED

Registered Musber 10850 Exglasd. VAT, Bap M. T 8088 53

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




Do you have a problem? Your manual is
incomprehensible or you just cannot get the
hang of that programming trick you tried —
whatever it is, Tim Hartnell will do his best to
answer your queries. Please include only one
question per letter and mark them ““Response

Frame".
ACORN STRING

B Could you please help me? I
used to have a Sinclair ZX-81
and have now purchased an
Acorn Atom but there does not
seem to be an eguivalent to the
Inkey$ function. Could you tell
me what to do?
Lee Shields,
Shelf, Halifax.

THERE ARE a number of routines for
reading the Acorn Atom keyboard.
One way is Peeking into address
# B00S which usually has the value
255 stored in ir. If you press the
CTRL key, this value changes to
191, and when Shift is pressed it
changes to 127. So if you want a
variable such as A to increase when
you press CTRL and 1o decrease
when you press Shift, you could
include the lines:

100 |F & BO05 = 191 A=A+1

110 |F 7£B00S = 127 A=A—1
Another way, which reads the Shift
and Repeat keys, is to use the
routing

100 IF PEBOOT & B0 = D A=A+
110 IF 7R BO0Z & £40 = 0A = A—1

KIT CATASTROPHE

BAttempts to reach technical
staff at Sinclair Research result
in a firm but polite refusal and
the person to whom I have been
referred in the company has no
technical knowledge. I built my
ZX-81 from a kit and have had
problems with the keyboard.
Apart from this, the circuit
appears to be working. How can
I further test my keyboard, to get
greater stability under operating
conditions?
W ¥ Norman,
Afron.

You couLD TEST the keyboard
circuit further by connecting a wire
to one of the eight keyboard lines.
Then tap on one of the KBD0-4
lines, thus imitating the keyboard
switch. This will produce at least a
keyword on the screen. The lack of
stability you mention could be
caused by one of two things. One
possibility is the floppiness of the
edge connection. This can be cured
by expanding the printed-circuit
board of the ZX-81 by applying
solder to the expansion connector.
The other is power: mains fluctu-
ations — people pulling out plugs,
devices drawing large amounts of
power switching off and on nearby
— can affect memory. Sometimes
this can be caused by people outside
your own house. Someone we know
has problems at Romford, Essex
when the Ford works at Dagenham

switches over its power supplies.
The shrinking RAM and white-out
seem to be due to the same cause. If
at any time the RAM loses power, all
its bits reset themselves to zero.
Then when the ROM draws from
the RAM the next place to go, it
resets irself, thus starting a RAM-
check program. This RAM check
sets the RAMtop variable, so if the
power is not there until it reaches
11K then that is what it will consider
the top of memory to be. If you wish
to check all the component integ-
rated circuits before inserting them
on the board, may we recommend
the ITT data book on TTL integ-
rated circuits for pin connections
and truth tables.

LOST LOADER

B I recently bought a Sinclair
ZX-81 in the hope of gaining
some working knowledge of
computers. Everything went fine
until I tried to load a program
into it and here I encountered
some difficulty. The problem is
that after going through the
specified procedure for loading,
the TV set gave a picture with
light diagonal lines as the
Newline key was pressed. The
program lines appear as
expected, but when the program
finishes, the diagonal lines come
back, and the only way to get the
computer back to normal is to
press the Break button. I tried
everything, including various
tape recorders, checking leads
and the like, but to no avail. Asa
beginner at this, who built the
unit from a kit, I thought I had a
possible fault, so I sent the
complete unit back to Sinclair
for checking and repair if found
necessary. I then received what
looks like a new unit, but no
explanation as to whether there
was a problem, or if I was at
fault. The new unit was set up,
but on trying to load a program
the same situation arose —
diagonal lines. I have even tried
the loading procedure without
connecting the tape recorder
input, but still obtain diagonal
lines. I am now at a complete
loss. The unit appears to save
programs, according to the
manual. The program 1 was
trying to load was supplied by
Sinclair. I hope you can give me
some guidelines as to where [
may be going wrong.
I M Hamiiron,
Glasgow.

THERE 15 one procedure that we
know of 1o discover the most likely
set-up for successful loading on the

RESPONSE FRAME

ZX-81. Discard, for the moment, the
Sinclair tape. Buy a C-12 from a
computer store, clean and, if vou
can, demagnerise the recording
heads, and always clean them before
use, Make sure the leads from the
computer to the recorder do not
cross the power supply line. Write a
very short — say, two-line —
program, and save that. Then, after
pressing Mew then Mewline, enter
LOAD ",

with nothing between the gquotation
marks. Making sure the tape is about
half & second before the program
starts, start the tape rolling, then
quickly press Newline. The program
should load — or not, as the case
may be — within a few seconds, If
you are unsuccessful, move the
volume control up a notch, and try
again. Do it over and over agaim,
changing the volume slightly each
tme, untl wou achieve success.
Once you have done so, mark the
point where the volume control is,
and always put it on exactly this
point when loading. If you manage
to load a program from the Sinclair
tape in due course, immediately
make a Copy On YOur own tapes, as
vou will find it much easier to load
programs recorded om your own
machine than you would those
recorded on other machines. Either
cut out the capacitor across the tone
control, or fix the tone control at
maximun. You may also like to ry
adjusting the azimuth of the head
while playing the Sinclair tape until
you make the tape sound at
maximum brightness. This should
improve matiers.

WHICH COMPUTER

B Could you possibly help me
decide between the Acorn Atom
and the Microtan/Tanex system?
I have pondered for months on
each one’s merits and failings,
and have failed to reach a
conclusion. I am impressed by
the low starting price of the
Microtan 65, but not by the
outlay necessary to reach Basic
standard. 1 have experience in
Basic already and do not, there-
fore, require a beginners’
course. Nevertheless, my
knowledge of assembler or
machine code is virtually non-
existent, which makes buying
the basic Microtan 65 a risk.
The Atom appeals because it
constitutes a simple route to a
Basic microcomputer, although
it lacks the built-in IO ports
available on the Microtan for
future experimentation in con-
trol of external devices. Also
there is no problem in deciding
which box or power supply to
buy.
Paul Sracey,
Qldhan,

THis 15 A variation of the old “which
is the best computer to buy”
question. There is no simple answer
and the longer you delay, the more
you will deprive yourself of the
delight of owning a machine. You

have, anyway, more or less answered
your own question. You say you
know Basic, would like a machine
which allows you to use Basic, and
that the Atom has it. Although Atom
Basic is non-standard, Atom users
find it a delight once they grow used
to it. As well, you will be able to
upgrade your Atom to BBC Basie. IF
you want to know more abour the
Tangerine system, write to Bob
Green at the Tangerine Users'
Group. Almost any computer you
buy nowadays will give you a great
deal of satisfaction. Every month,
every machine becomes a little closer
1o being obsolete. There will never
be the “right” time to purchase
Why not take the plunge now and
buy a machine? Then, in a year or so,
use-the experience you have gained
in looking for your next computer.

PROS AND CONS

B Please could you tell me if it is
true that a special cassette deck
is needed for the Vie? If s0, could
vou tell me why it is so special,
or is it another way for the
manufacturer to take money
from enthusiasts? Why has this
important subject been neg-
lected from your reviews and
other literature?

M Redds,

Merseyside.

YES, YOU NEED a special cassette
recorder, costing £40 to £50. It is a
digital cassette recorder, storing
information which is different from
that stored by a normal audio
recorder. Perhaps the reason it is not
mentioned 15 because — as you
suggest — it could deter people from
buying the machine. On the positive
side, the digital recorder offers much
more reliable Loading and Saving
than a domestic recorder.

SINCLAIR ON BBC

BI am considering buying a
BBC Microcomputer. I have a
number of ZX-81 programs, as
well as books of programs
written in Microsoft Basic. Will
these run on the BBEC machine?
Max Harris,

Dagenham, Essex.

PROGRAMS ACTUALLY saved from
another computer will not load
directly into the BBC machine, but
many of them will be relatively easy
to convert. Apart from a couple of
things, such as the use of the query
for Peek and Poke, and P. instead of
# as an abbreviation for Print — the
BBC Basic is almost completely
standard. It also shows considerable
thought. To generate random
numbers, for example, in the range
one o six, many Basics insist you
enter

LET O = INT(RND{1}"6) + 1
whereas on the BBC machine — as
on the ZX-80 and the Tandy Colour
Computer, but on very few, if any,
other microcomputers — the line

D = RNDI6)

will produce integers in the range
one to six.
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HILDERBAY LTD
PROFESSIONAL SOFTWARE

Ifyou don't believe that the Sinclair ZX81 can do real work,
comeand see us at the Computer Fair Exhibition, Earls Court
(23rd-25th April)and the ZX Micro Fair, Central Hall,
Westminster, London SW1 (30th April-1st May).

ZX81& 16K SOFTWARE: Reviewed in “Your Computer” (Feb. 1982).
Payroll for up to 30 employees. Meets all regulations £25,
Stock Control Fast, big, and versatile £25.

Budget£15.

Critical Path Analysis Up to 500 activities £15.

VAT & Mortgage & Loan £8.

GOLD: Areally good adventure; together with the intriguing
“PickaWord". £8.

RELIABLE 16K RAM Pack for the ZX81 £42.

BEAMSCAN: Beam analysis for architects and engineers £25.
APPLE Il Payroll: £35.

HEWLETT PACKARD 9845B: Superspline (general purpose
interpolation and tabulation).

+ MEMOTECH 64K Memaopak £79,

% % % %

* % % %

DO YOU HAVE DIFFICULTY LOADING TAPES! We have the answers;
and for well under £10.
Contact us for more details.

CROFTOM PROFESSIONAL KEYBOARDS, MONITORS, VDU's
Prices include VAT, Post & Packing. COD Orders £2 extra.

TAPE HINT: Don’t use the first 20 seconds
of your cassettes — most tape problems
are found near the ends ofthe tape.

HILDERBAYLTD

810 PARKWAY, REGENTS PARK
LONDON NW1 7AA

ZX3814K GAMES

Top quality fast action machine code

GUNFIGHT for one or two players, with
stagecoach, bullet display, cacti, timer and two
gunfighters.

SCRAMBLE guide your ship through the moving
background, avoiding obstacles, missiles, bouncing
bombs. Destroy alien installations with laser and
bombs. Three phases.

SPACE INVADERS similar to the traditional game.
49 alien ships, flying saucer, deflector shield, static
shields and laser base.

GALAXY INVADERS fleets of aliens, each alien
has random movement and can bomb or crash into
the base.

ASTEROIDS amass points as you fight your way
through the asteroid belt using your laser and
deflector shield. Beware those that break up into
smaller ones,

All have on-screen scoring and are non-flicker.

Hundreds of satisfied customers. Minimum 4K
RAM.

Excellent value at £3.95 per program on tape from

J. M. STEADMAN
6 Carron Close,
Leighton Buzzard, Beds. LU7 7XB

Enquiries for Hilderbay Ltd. will now be handled
by HOLDCO LTD. Tel. 01-251 3090

ALSO ON ZX81+ 16K

Financial Budget! Cash Flow Forecast: The program
allows thirteen columns {12 months + total). The forecast
can be changed and a “WHAT IF?" possibility can be ex-
amined on the screen. £25.

Sales Day Book: keeps a record of all invoices, with nett,
VAT, zero rated and total, £18.

Purchase Day Book: keeps records of all purchases and
VAT. £18.

Petty Cash Book: Keeps a record of all petty cash ex-
penses and allows for VAT to be calculated from total if
unknown. £18.

Cash Sales Day Book: as sales day book but with the addi-

tional “Method of payment"” feature, incl. cash, cheque,
postal order, Access, Barclays, sundries and unpaid. £18.

Cassette Recorders: individually tested for ZX81 and sup-
plied with a test tape for loading. £22.

Barcharts for Architects: a simplified version, takes away
the tedious task of manually handling the problem £25.
Bank Account: calculate your bank charges whilst keep-
ing your account £5.

Architects Programs: Barchart with S-curve/Dewpoint
calculations N.B.S. on computer/Structural programs/etc.
etc.

All programs now also available for ATAR| and SHARPE

HOLDCO LTD.
14, BRITTON STREET
LONDON EC1M 5NQ
Tel: 01-251 3090

INSTANT
INTERACTIVE

GRAPHICS
ON ZX81

LIGHT PEN SET £4950

for the RD 81 00 (includes VAT & P&P)

*DRAW complex graphics with ease on your
TV screen and avoid tedious line by line
programming.

* Revise your display and SAVE on cassette,
while your program runs.

#* Push pictures points and pixels with a poke
of the Pen and a program PEEK. Try our
VIDEO-TIDDLYWINKS!

*MENU SELECTION — without keyboard
entry.

The RD 8100 LIGHT PEN SET consists of the RD 8101 ‘MICRO-
MUM' MOTHERBOARD, the RD 8180 LIGHT PEN with
MODULE, and the RD 8100 SYSTEM MANUAL. Plug into your
ZX81 — and LOAD, from the FREE RD 8100 SOFTWARE
CASSETTE (1K and 16K), or write your own BASIC programs.

All orders are acknowledged, with a firm delivery date. Send
just £49.50 (VAT and postal charges are included) to:

R D Laboratories

5 Kennedy Road, Dane End, Ware, Herts.
SG12 0LU (0920 84380)
For details of the Full RD 8100 SYSTEM of ZX81 interfaces,
including Logic 1/0, Analogue Input, Analogue Outpurt,
& Channel Analogue Multiplexer, Buffered Motherboard, send
us a stamp.
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Fingertips is our regular calculator column
covering calculator news, programming hints
and examples of unusual applications. The
column is written and compiled by calculator
enthusiast David Pringle who is glad to hear of
any of your ideas. Your Computer pays £6 for
each of your contributions published.

THE PACE AT which the top-ofthe-
market caleulator firms modify and
improve  their - products is
stupendous and more than a little
disconcerting for those of us who
have a small bank balance, or a
middle- to lower-end of the market
caleulator. For any of you in either
or both of these categories, forgive
me for dangling the following bait in
front of you.

To review the past six months of
developments T wounld precis the big
three of up-market calculators as
follows: Casio, Hewleri-Packard and
Texas Instruments. I have kept you
abreast of Casio’s new range of 500,
600 and 700 series, but what of
Hewlett-Packard's peripherals?
These must be of interest not only to
Hewlert-Packard fans, bur 1o all of
us who are interested in seeing
how the personal programmable
calculator is to develop into the
portable pocket computer.

The Hewlett-Packard interface
loop (HP-IL) — available in the
United States since January —
centres on a device which lets the
HP-41 control and communicate
with other machines and computers.
This loop would, for instance, allow
someone to gather data in the field
and pump it into a larger mainframe
computer at a later stage, or vice
versa.

The HP-IL is Hewlett-Packard’s
standard for serial interfacing of its
devices, including the 41-C, in a
loop and allowing the serial
transmission of data around that
loop. A staggering number of 981
devices may be attached with
maximum data transfer rates of
5,000 bytes per second.

With an HP-41 in the loop, the
data transmission rate falls to the
order of 200 bytes per second
because, for serial transfer, the rate
of transmission will be determined
by the slowest component in the
lpop. Bank manapers will groan
when they hear that none of
Hewlett-Packard’s old peripherals
appear compatible with the loop,
and so a whole new series has been
developed.

The most exciting is the digital
cassette drive which has 128K of
memory capacity with 13-second
average file access time. This
rectifies, admittedly in an expensive
manner, a long-standing deficiency
of the Hewlett-Packard armoury.

Other peripherals include a 101-
character wide thermal printer with
parsing and formatting, and a high-
resolution video interface. One
interesting facility of the loop is the
ability to “wake up” any particular
peripheral from a power-saving
standby mode.

Lowering ourselves to slightly less

expensive planes, Hewlett-Packard
has introduced a2 new extended
function memory module. This
provides an extra 127 registers of X-
RAM and 47 new functions includ-
ing a programmable Size command
and improved assignment and
flag-clearing instructions. The most
interesting new peripheral, though,
is the 82182A timing module which
gives several options for alarms, a
stop-watch capable of storing up to
319 split times in RAM and a timing
resolution of 10ms.

While the machine is turned off,
the clock still receives enough power
1o run and can wake the calculator at
any specified time. I must admit that
I have not seen the last two in action
brat they are on general release.

I am absolutely delighted rthat
someone has conceived a useful
application  for Casio’s musical
ability. I hand over to Dave Newman
of Auld Reekie.

Program P2 — see figure 1 —
splits a number in the display into its
constituent digits, putting them in
memories 09 down to 01, with the
exponent and its sign in memories
12 to 14. Numbers are always output
in scientific notation. If the number
iz negative —1 is stored in memaory
09 and rhe ecight most significant
digits of the number 1n memories 08
to 01. Memory 12 stores the sign of
the exponent; —1 for negative, —2
for positive.

Subroutine P4 then converts these
numbers into note codes spread over
the whole scale of notes played by
the calculator. These 12 notes
correspond in increasing pitch +, —,
0,1,2,3,4,5,6,7, 8, and 9. Figure
2 shows the note codes calculated
from the number 1.23456T89E+00.

In use, when a calculation has
been completed the user presses P2,
with the cassette adaptor switch in
the Cal position. After allowing

Frgure 2.

MEMORY LIST
MEa-19,F—1F SiZctens
FILE : HEAR
Hio= 2.
H81= 27, 24584365
MaZ= 44,5984 1257
HB3= 53.38441663
ME4= £3, 212FI051
MaS= 7T6.51745464
MBE= 91, £02R2527
MEP= 8% E7471E5
131, 3844772
186. 2029695
MEF= I.

Mig=

MiF=

=1. 23456780
=1. 23456755 Q0

FINGERTIPS.

Figure 1. AT
EROIGR I - Mingd =
HEE%EWF"—'EEEI;—E‘.&‘-»: 18 =
FILE ¢ HERR DSZ GOTOL

HRF x=0 GOTOZ

ok Fo ¥ 1 +/= Hinl2
HRES LEL2
HREs =18 = IHT Hinls =x
HRET 18 = Hinid
HEE 2. Mingd
MRS LBLS3
MEGL IND MRBE
rREZ GSBP4
HEBZ IHD Hined
HRB1 OS2 GOTOZ
HRF HE1Z
MR12 GSEP4
ME13 Mini2
MR14 MR1Z
AC GSEP4

.1 B15steps Mini3

M4
A4 P2 GEER4
Minid Minid
2 MinbE i
2 +/-Minl2 nE « s s BT EstERS
MR14 o=@ GOTOR
x_l A -Mind? mrbd= ¥ Fa
Minld ®.8+l— = &% w157
‘-'BLE'INT HinF +/— 18° s
(1= ] inFE +/—
% FR14 «x «BlSstens
LEL1
some time for the note codes 1o be | straight lines; one is in the
calculated, the user switches the | calculator's linear regression

adaptor to music and presses PO to
output these notes to a tape recorder.
He will hear nine tones for the
number followed by a pause and
then three tones for the sign and
value of the exponent. PO can be
pressed again if the user is not sure
of the number. Afterwards the
adaptor has to be switched to Cal
before continuing calculations.

A slow tempo 1s set in memory F.
As the user becomes familiar with
the tones, he can speed up the
output by changing the last line of
the program to put higher numbers
into memory F.

While learning the tones, program
Pl may be useful — see figure 3. To
use enter a single-digit number, e.g.,
4, then press Pl and wait until it has
had time to calculate the note code.
Then change the adaptor switch o
the music position and press Exe,
whereupon the tone corresponding
to 4 is recorded on tape or heard on a
monitor earphone.

Note that this program uses all the
memories on an FX-501P or 601P,
so anything in these memories will
be lost on calling P2. If numbers in
these memories are needed later,
they have to be saved on cassette
before listening to a result.

For the FX-502P and 602P, other
programs must use memories 10,11
and 15 onwards to keep numbers
which are wanted after hearing a
result.

On the FX-501P and 60IF

calculators the programs P0 and F2-

must be written with the calculator
connected to an FA-1 or FA-2
adapror with the switch in the Music
position — but run with this in the
Cal position. Thus Min 12 is written
Min.2, etc. The memory 1F used in
P] can be changed to any convenient
memory. g

It would be interesting to hear
from any blind people who succeed
in using this program.

Paul Stockwell of Andover asks
why there are no programs for the
Commodore PR-100. Well, here is
his to make up for it.

The purpose of this program is to
find the point of intersection of two

function, and the other is the user’s
program.

The program requires only two
cartesian (x,y) co-ordinates for each
of the lines. Two or more sets of co-
ordinates may be entered into the
linear regression function, as
described in the instruction manual,
for the first line which may be of
positive or negative slope. The
second line can then be entered in
memory. Only two co-ordinates may
be entered and these are entered in
memories (-3 as shown in table 1.
Note this second line must be of
negative slope.

When the program is started it will
run briefly to evaluate the slope and
intercept of the second line and will

FPEOGEAM LIST
Maa-19.F-1F SlZsters
FILE : HERR

4% Fl
GSEF4
MIHLIF
HLT
mME1F
AC

..« BEES TR

Figure 3.

stop to display 0. The value of the
first increment is then placed on the
display. This is both to speed up the
program and to allow the required
degree of precision to be set.

If the intersection value was 1, for
example, and the increment was
0.001 then the machine would do 1
= 0.001 = 1000 loops. If the
increment were, say 0.1 then it
would do only 10 loops.

This means that a substantial
speed increase can be obtained by
allowing  progressively  smaller
increments to be entered. This
program allows this, and increments
from 1 down to 0.0000001 can be
entered. The second number is the
lower limit of accuracy.

If the increment is greater than the
intersection value, it will display 0; if
not, it will display the most accurate

(eontinued on next pagel
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FINGERTIPS.

Memaory

No Contents

0 value of 1st x ordinate
i valua of 1st y ordinate
2 value of Znd x ordinate
3 value of 2nd y ordinate
Sto9 linear regression

Tahfe 1. Memory contents before first
Lghiy]

Memory

number Contents

0 sdope of secondlinem

1 constant of second line ¢
2 value of x intercept Xi

4 value of increment
S5to3  linear regression

Table 2. Memory contents after first
run.

(continued from previous pagel
value of the intersection’s x ordinate
it can find in the increment range.
The program will also pick the
best straight line through a selection
of points if they are entered into the
linear regression function, before
finding the intersection. The no-
operation step, number 54, is
entered by placing the calculator’s
three-position switch in the clear
mode and pressing the step key once
before returning to load mode.

Input X1, Y1, X2, Y2

C=Y2—(mX2)

Imput Ine.

Yeos=Xi~Cs

dY —Yi—Yecs

NO

[ Decramant Xi by Inc. |

Display Xi

Figura 5. Intarsection program.

STEP REMARKS KEY PNTR. KEY STEF REMARKS KEY PNTR. KEY
NO. NO. FUNCT. HO. NG FUNCT.

1 recall Y2 52 00 MR 36 Inc. 71 3B 4

2 B M 1 3T add Inc. 2 28 K

3 subtract a5 02 = 38 1o X a4 ar M4

& ¥4 52 03 MR ] in M2 82 38 i

] 8 04 | 40 recall Xi 52 a9 MR

& divide 0% + 41 8z 4D 2

7 risutt by B4 06 ( ' multiply 74 41 %

8 Ha—-X1 82 07 MR £3 m 52 42 MR

] " 08 (4] 44 =m.Xl M 43 (4]
10 B5 049 - 45 add o B4 44 +
1 52 10 MR 46 recall ¢ 52 45 MR
12 g2 1n 2 47 81 46 1
13 B5 12 ] 48 Yi=mXi+c 895 47 =
14 ghves m 85 13 = 49 sublract 85 48 -
15 stere in 51 14 M 50 64 49 {
18 1.'\mmr|bcbr£l2 91 15 0 5 52 &0 MR
17 recall 52 16 MR 52 recall X1 - 2z
18 B2 17 2 53 44 &2 Cs
149 miultiply T4 18 X 54 1 65 53 ¥
20 by m 5 19 MR 55 Mo B3 54 step
1 20 L] 56 Yi=Yes 85 55 -
&2 subtract . Bs 2 = 57 I —we 15 56 SKIP
3 from ¥2 52 22 MR 58 skip 1o 14 57 GOTO
o4 83 23 3 L] B0 B3 b8 3
25 exchange 55 24 = &0 Yim¥iting 71 58 4
25 raglistars 95 25 = a1 IfYl=Yes 52 80 MR
27 stors o 51 28 M 62 decrement 71 61 4
a3 B1 T 1 83 62 F
29 clear M2 8 28 [v] 64 B 63 M-
30 51 20 M 85 B2 b4 2
k3l & 30 z 85 display Xi 52 8BS MR
a2 ruuss far 13 31 RIS &7 82 65 2
33 nc. 51 32 M 68 auss 13 67 RIS
34 1 33 4 (-] nput new 14 68 Qo7
35 racall 52 W4 MR 10 Ineg. 81 & 3

T value [ 1
If 2nd line to be +ve slope then Inser key X+=Y in location 55,

If the exchange-registers key is
entered into location 54 instead, the
machine will find the intersection
for a second line with a positive
slope only. If the increments entered
are smaller than one another by a
factor of 10 each time then there will
be no more than 10 loops each
successive run. If there are too
many, try a larger increment, and if
this does not work thén the lines
may not cross.

Finally, a mnovel attempt at
analysing the solution of December’s
four-dot problem comes from Alan
Stevens of Alvaston. To refresh your
memory, the problem is: starting at a
side dot, what is the expected, or
average number of moves to [raverse
to the dot on the opposite side gives:

Prob. —= Left 2 or 3 = Prob. +

Right2or 3= %

Prob.— Left 1=1

Prob. = Right4=1

1234

It is a pleasing problem, he writes
— simply stated, but requiring care-
ful thought. Unfortunately, I dis-
covered an analytical solution. This
made it seem somewhat pointless
trying to perform the numerations to
within 10 on the calculator
However, I thought it would be
interesting to write 2 program Io
perform a Monte Carlo simulation of

|acrement simuiation numbar
counler by ond

I Set step cousler 1o 2ero _I

[ Set position indicaior {0 2er0 J
I

1s pasitisn
indicator 2ern?

Generate randem
nember beqwesn 0.2nd 1

15 random number =57

Pesitlon indicator
incramseniad by ong

indicater = 37

Pesition indicator
decremented by ona

Incremant stap
countes by eng

Add nember of steps to
renniag sum lotal

Calgulate runndng averaga

@qumm of imutatins comphte? l

-
EE{

the problem, using the pseudo Figure 6.
random number generator on any
Texas Instruments TI-59 calculator.
To run the program store a seed in T omal wh=t @36
: - - 09 and the number of simulations to CLR O =3
Figure 4. Fowshar forintersection | | be run through in 06, then press | | ST @2 GTO 838 o9 The cumulative sum of
RITAdNS L s70 A Oe 23 all the steps taken.
10 RCL @3 Ok == o1 The number of trials
o . e o R R s L x=t 836 GT0 aa7 performed so far.
ol T RLL 83 aﬁfﬁ |z 02 The number of steps 50
7+ = sUM e far in a given trial.
§s~ o 3 ROL @@ 03 The current position.
= ‘”"‘.{!?’LI.’L’; rmdn nes = - - (The dots are numbered 0
1. e & ==t 843 Rl Al to 3).
34 Fam 15 = 04 The latest average.
2 SER D.M=s STO b4 06 Number of  trials
1 — Frt decremented to zero.
T - - - y 25 Iisz & @Ea 09 Random number seed.
4] 100 150 00 250 B FC!‘IS
Mgmar ol thnlriean
Figure 8. Figure 7.
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ZX81Workstation...

St .. .is a stylishand
q%onomrc plinth for the ZX81.1t raises and

tilts the TV to avoid eyestrain, holds the I6KRAM
in place and hides the wiring and power supply.
This very professional unitcosts £15, a built-in
powerswitch is £3, plus postage at £1.50, inc. VAT.
Peter Furlong Products, 125Catford Hill, London SEE 4PR.

Ideal for solving ““‘what if’* problems at work or homs.
The screen acts as a window on an “‘electronic
worksheet' consisting of a grid of rows and columns
of headings, numbers or formulas.

This powerful plece of software brings the capabilities
of the ZX81 into line with much more expensive
computers. Computacale will quickly become the most
usad program in your library as it takes over from
pen, paper and calculator in aiding everyday financial
decisions. For further details see Guy Kewney's
article in Datalink 30/11/81, send SAE or ring

01-803 8074,

For cassette and full documentation send chegque or
P.0. for £7.95 to: 8ilicon Tricks, Dept. CB,
&%-4 Chichester Rents, Chancery Lane, London WGOR.

: 'c,On‘
61-['"’ mi'c,kb

Callers by appointment, please.Tel (1680 7799.Visa, Access.
[ S S PR

FOR
THE

BBC MICRO

INDEPENDENT NATIONAL USER
GROUP FOR THE BBC MICRO

IF YOU'VE GOT A BBC MACHINE, OR HAVE
ORDERED ONE, OR ARE JUST THINKING ABOUT
GETTING ONE, THEN WE HOPE BEEBUG HAS SOME-
THING TO OFFER YOU,

BEEBUG provides a central information peint for users
of the BBC Micro, and is a registered referral centre for
the BBC project.

We run a regular newsletter (10 issues per year)
devoted exclusively to the BBC machine.

New program listings in each issue (3-D Noughts and
Crosses, and full colour Moon Lander in the April issue).
Hardware hints and tips. How to decide between the A and
B options. How to upgrade the A option. Reviews of the
latest software. A series of articles on getting the most
out of your machine. How to add joysticks and games
paddles to both the A and B options. Software competi-
tion. A beginners guide to BBC BASIC starting in the
April issue. Discount software and hardware. Regular
advice clinic to answer your queries. Other projects and
activities in the pipeline, plus a host of ideas contributed by

members, Dr D. E. Graham,
Sheridan Williams

BEEBUG
PO BOX 50

BEEBUG

Membership:
Introductory offer:

6 months £4.50

1 year £8.50
Make cheques payable to

St. Albans, Herts.

BEEBUG or s.ae. for further details

£ X BUSINESS
4 SOFTWARE

BUSINESS BANK ACC.
Enables you to enter your debits under nine
separate sub headings. Balance totals all the
headings. Print-outs can be used for your
accounts.
PURCHASE LEDGER
Keeps a complete record of all your receipts
under nine separate sub headings. Program
also calculates and deducts VAT.
SALES LEDGER
For your invoices, includes separate file for
details of each invoice.
For small businesses and the self employed. All
the programs will accept entries up to
£95999.89p. Will enable you to prepare your
accounts at the touch of a button, even if you
are not VAT registered.
16K Programs accepts 225 entries £8.75
32K Programs accepts 700 entries £10.75
Special packs including all three programs
16K £25,
32K £30.00
Prices include VAT and p&p. Cheques made
payable to TRANSFORM LTD.
For further information s.a.e. or phone:
TRANSFORM LTD.,
41 Keats House, Porchester Mead,
Beckenham, Kent. 01-658 1661
Calls welcome by appointment.
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3500 BAUD FOR 2H8i

THE L.E.S FAST TRANSFER SYSTEM TRANSFERS PROGRAMS AT 3500 BAUD YET USES
ANY GDOD QUALITY CASSETTE FOR PROGRAM STORAGE.

EPROM PROGRAMMER IS BUILT IN.
Just plug into the expansion
port to use. Use of the RAM
pack is unaffected.

EPROIN PROGRAITIMER =

SOFTWARE TO CONTROL OUR

£ 99-50 inclusive

PROGRAMS 2716 2732 AND 2764 EPROMS UNDER SOFTWARE CONTROL.
CONTROL THE PROGRAMMER IS SUPRLIFD FREE ON CASSETTE AT 300 BAUD IF REQUIRED

BUILT A&ND TESTED

£42-00 : KIT

THE SOFTWARE TO

£36-00

74

iotherboard

Eprom board

A fully buffered motherboard eguipped to hold
An auxiliary power
regulation circuit is fitted if requested.

up to 6 expansion boards.

BUILT £33+50 : WITH AUXILIARY

The EPROM board will hold
4 X 2716 EPROMs which are
switeh selected.

KIT ONLY £10-00

£35-00

25 LANSDOWNE St:.

ZX81 2X 8 Bit
Parallel Interface

Features 16 user programmable input/output lines under
your control. Use it to control:

Heating

Lighting

School Experiments

Robots

Printer ;
Many more applications. Example software and circuit
suggestions supplied with each board.

APPLE A/D Converter
Reads 8 analogue channels with 8 bit resolution. Bipolar

inputs. Turns your Apple into an eight channel data
logger/chart recorder/oscilloscope. Supplied with notes
and software (specify DOS 3.2, 3.3 or cassette), in an
attractive ring binder.

APPLE Universal Printer Interface/Real Time clock
Clock gives time/date to tenth sec. and interrupt.
Interface includes software to drive most commaon
printers. {Can also be used as 8 bit port.)

ZX81 Card £16.50+ £2.48 VAT +30p p&p.

APPLE A/D Converter £49.95+ £7.49 VAT + £1.00 p&p.
APPLE Universal Printer Interface/Real Time Clock
£79.00+£11.85 VAT + £1.00 p&p.

ANDREWS DEVELOPMENTS,
93 Beaconfield Villas, Preston Park,
Brighton. Tel: (0273) 564629
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LANSUOWIIE Elecironic Systems

DARLINGTON, Co. DURHAM DL3 ONJ

All prices inclusive

PROGRAMS for the
GENIE and TRS-80 Model |

GAMES: 4K Level Il minimum (packing, post and VAT included in these
prices).

MONCPOLIST: Beat the computer if you canl Risk an auction. Your
micro joins in the famous ‘MONOPOLY" game; increased competition and
fun; speculation control.

Instructions included. Cassette £7.95 mini diskette £10.95.

WHAT NEXT? MOTHS/ NEW WORLD: Thrae games to intrigue you,
excite you and win you money! Predict your opponent’s next move.
Cassette £3.95

Instructions included. mini diskette £6.95.

BUSINESS: (packing and post included, VAT extra).

QUICK-CHANGE: Price list editor; prices of individual items, columns or
whole lists changed by factors. 16K level Il minimum; state memory size
for 35 SD diskette.

Ingtructions included. Cassatte £9.895 mini diskette £12.95,

BQ81: Business quotations. Improve quotations, extend consistency yet
hawva flaxible adjustment factors. One 30 line library page with built-in
tasks, create others for recall/reuse. Run ‘what if’ pricing and labour
variations, optimise quotes, maximise profits. Uses 48K, twin diskette
System.

Program and operating instructions. Mini diskette £79.95.

NEWSS0: Purpose written newsagents’ retail accounting; AM/PM round,
price changes, Auto-billing and charging, receipts, payments, enguiries,
video-tape hire, customer announcements, wholesale reconciliation,
"holds” etc. Stores 1,500 accounts, 500 titles, 1,800 tapes, 900 video
accounts, 30 rounds on twin S5 5D diskettes; 48K system.

Version 2 program and handbook. Mini diskette £549.00.

Same systern, minus rounds V2R or minus video V2V £489.00

Similar pregram, Version 1, but neither rounds nor video £339.00.
Manual separately £7.50.

Also systems for multiple shops; ask for ‘NEWSB8(" brochure.
CTNSTOCK: Stock control for CTN; runs on same system as ‘NEWSED'.
Pragram and handbook. Mini diskette £79.00

MINDOS: Authorised subsat of Apparat’'s NEWDOS + to run above 40
track packages.

Included on disketta with programs (add VAT) £10.00.

On separate diskette (add VAT £13.00.

BAUST COMPUTING CONSULTANTS
31 Peak Lane, Fareham, Hants PO14 1RX
Tel: 0329 281480




SOFTWARE FILE

Software File gives you the opportunity to have your programs, ideas
or discoveries published. We will accept contributions for any
personal computer and will group programs for like machines
together in the file. Please double-check your listings before sending
them, and specify the memory they require. Mark your letter clearly
for Your Computer. We will pay £6 for each contribution published.

High resolution

David Rees, _
Weybridge, ic=

Surrey. % 8@)
THE UNEXPANDED Vic is supplied with
coarse graphics. To remedy this, I used a
fresh approach to user-definable graphics.
Instead of presetting the graphics characters,
they are filled directly from the program as it
calculates pixel co-ordinares. Using these

programs 27,024 or more graphics modes are
available, depending on the amount of Vic
screen your television can display.

The first part of the program, lines 10 to
40, clears the screen and fills it with character
208, so that the screen does not suddenly fill
up with pixels if character 32 is Poked during
the program.

A grid of characters is then Poked on to the
screen. The example programs give a grid of
16 characters by 10 and gives a resolution of
128 by 160.

HIGH FRESOLUTION GRAFHICS FLOTTING

B POKE 36867.27:POKE 36863.253

4 IF F>253 THEH F=H

“HEKT H

FRINT"CLR HOME"
FOR H=8 TO 585
FOKE 7e&a+H,2as
HEXT H

FOR A=1 TO 1&

FOR H=1 TGO 18

POKE TES2+22%N+A, H+16%#R-11
HEXT M

HEXT A

M=5128
FOR HN=G TO
FOKE M+H.&8
HEXT H

2352

FOR A=16@ TO 2568 STEF 16@
FOR H=¢ TO B8 STEP -1
F=INTCCA-1530 /28-H+8)
H=PEEKC(H+H-"2

F=2pH+H

FOKE M+A-Y.F
HEXT H

FOR A=168 TO 2568 STEF 160
FOR H=F TO @ STEF -2
P=STHCC CA-1580 /20-MN+2) /15 $#50+26
H=FEEK {M+H=¥)
I=PEEK(M+A-"Y-1>
F=H+2AH+2MHN-12
G=I+2MH+2AH-1 2

IF F>255 THEH F=H

IF G>235 THEH G=I

POKE M+A-Y:F

FOKE M+A=-Y-1.0G

HEST H

HEXT A

A=G:B=0:C=7

B=B+160

Z=(C0SC{ (B-1593/20+3-C)/15)+8, 5)k4
¥=INT((COS({(B-1592/28+8-0)/15)+8. 5)%4)
H=IHTC(Z2—% %8

c=C-1

A=i#(-160)

IF A>1126 OR AC-112@ THEH 168
¥=INTCSINCC (B-153)/20-C+8)/15)%60) +80 :
H=PEEK (M+A-Y+1440)

F=244+H

IF F>255 THEM F=H

POKE M+A-Y+1440.F

IF C<@ THEW C=8:GOTC 160

IF BC2968 THEN 179

INPUT R#$
FOKE Z6B867.46:FOKE 36863, 248

Screen and character generator parameters
are set by lines 50 to 90. To use the programs
to their fullest, the functions of the first four
control registers must be known.

Control register 1 is located at 36864 and
controls the horizontal position of the screen.
12 is the normal Poke value. Subtraction from
this value results in the screen moving to the
left by the length of one graphics character
each time. Addition results in movement of
the screen to the right. Above 24 the screen
becomes distorted.

Control register 2 is located at 36865 and
controls the vertical position of the screen. 38
is the normal Poked value. Addition lowers
the screen and subtraction raises the screen
by the height of one pixel each time.

Control register 3 is located at 36866 and
has a normal Poke value of 150. The range
from 128 to 158 is useful. With each addition,
the line length of the display is increased by
one character, from 0 to 29 characrers in
length.

Control register 4 is located at 36867 and
has a normal Poke value of 46. The register
controls the number of rows of display area,
and whether eight-by-eight or eight-by-16
characters are displayed. With each increase
of two in the Poke value, the number of rows
is increased by one. Even numbers give eight-
by-eight characters and odd numbers give
eight-by-16 characters.

Registers 1, 2 and 3 are mainly used with
resolutions of extreme length or height. In
this program, eight-by-16 characters will be
used as they give access to a greater amount of
memory and screen area — line 100.

Register 6, located at 36869, controls the
location of the character generator. Its normal
value is 240; 253 starts the character generator
at location 5120 in the user RAM.

Next, the character memory is cleared for
plotting lines 110 to 140. By bypassing this
subroutine, composite patterns of different
functions may be drawn. Now the parameters
for point plotting are set up and the graph is
drawn — lines 150 to 230.

Line 150 switches progressively from
one column of characters to the next. Each
column is 160 pixels high — 10 characters
with 16 rows each. Line 160 regulares the
production of individual pixels from left to
right in each byte. Line 170 is the function
which is being plotted. In this case it will
produce 2 sloping line. ((A—159)/20-N+8) is
the variable from which pixel positions are
calculated and so should not be changed.
Functions should be built around it. If the
height of resolution is changed, use the
following guide to produce the new variable:

[{A — resolution minus one}/resclution divided
by eight—N+8)"

Lines 180 to 210 Poke in new pixels while
leaving the display intact. To produce larger
pixels use alternative A together with the
lines previously listed up to 140.

By adjusting the length of step, number of
lines Peeked and Poked and adding 2 (N=2),
2 (N-3) etc., pixels ranging from two by two
to eight by eight may be created. If step is not
consistent with length of the pixels they will
overlap.

The last type of program that may be
needed is one to plot one function with

fcontinued on next page/
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{continued from previous page/

change in another. The alternative B program
produces circles or ovals for which sine
functions have 1o be plotted with cosine
funcrions. Lines 10 to 140 are as listed
previously.

Lines 170 and 180 contain the horizontal
equation. The fractional part of the result is
used to calculate N, or the portion in the
character byte where the pixel is to be
plotted. The whole number, X, is the number
of character squares across from the starting

SOFTWARE FILE

horizontal function will be both negative and
positive, it is best to have the base Poke
position midway across the screen.

A separate set of variables is used to
calculate the values of the functions, otherwise
plotting would give the same values each time
a similar horizontal or wertical point 1s
reached.

Finally, for convenience, the following
lines may be added to any of the programs so
that after viewing the resulting graph, you
may easily remurn to normal mode by pressing

300 INPUT R#
310 POKE 36867,46: POKE 35869,240

Using these programs, the maximum mode
possible on an unexpanded Vic is 128 by 192,
by starting the character generator at 4096
and Poking from character 32 onwards or
after the program memory space finishes. On
an expanded Vic, the maximum possible
mode is 128 by 256. I prefer the example
mode as it has a memory safety buffer against
accidenral Poking and for extra program

position where the value is to be Poked. If the | return. material.
ELOCE GEAFH
18 POKE 368749,127 27a PRINT " JFMAMIJASOND"
2@ G=E¢|1:EE?H=E1 288 FOR J=a TO 1i
28 DIM RCIL»,BCLL 298 BCJ)=INTC(CACTI-L3 1>
43 PRIMT "CLR INPUT DATA FOR:- 386 R=6
S8 IMFUT "JAH":ACE2 31@ IF J=8 OrR J=2 OR J=4 OR J=6
58 INPUT "FEB":AC1) OrR J=28 OR J=18 THEH R=2
e INPUT "MAR"ALZ2) 326 FOR 5=@ TO BLID
ga  IHFUT “AFR";A{32 338 POKE G.1g8:POKE G+38724. R
9@ INFUT "MAY":A(4) 248 G=6-22
168 IHPUT "JUH";ACS2 358 NEXT &
118 INPUT "JUL™;A(E2 366 FOR S=BcJ) TO & STEP-1
126 INPUT "AUG" ;ALY 278 G=G+22
138 INPUT "SEP":AC82 388 HEXT S
4@ INFUT "OCT",RCS2 333 EIE?{;IJ
156 THEUT “HOW";HC182
léEl IHNFUT “DEC":AC11) 418 GET A$:IF A$="" THEN 418
176 L=AcED 423 FOR S=8 TO 11
1288 FOR J=@ TO 11 332 ﬁ;ijl-_BéS)
128 IF ACJ>>H THEH H=R<{JI)+1 2 :
268 IF ACJa<L THEHW L=A:.J) 458 M=INTORALZ0%22
21@ MEXT J 458 G=8lz6
556 M=(H-L3 /26 478 FOR S5=1 TO 12
So6 F‘EiHT oy 420 POKE G-K.45:POKE G-¥+38728.5
248 FOR B=H TO % E:;Epama i ;gg ggg;ls
258 PRINT CIWMTC(E#iG2h 16: : S !
266 FRINT "SOOCOOGOGRA0OGREEE0RGEAN 518 GET As$:IF A$="" THEN 510
" 999 END
Block graphs '
J Pod gmﬁ p 10 REM ST GEORGE BY F. WATSON
enny Dodsworth, ——— | | i A e e
Aldfield. mza@ | [=® REM 1gx2N82
North Yorkshire. i ) ot R B 1 S T a e
HERE 1S a small program for the | |40 DIM RLO1Z)
Commodore Vic. It will draw block graphson | | ps - w0 -
monthly data, automatically adjusting the | | . ’“\'E_M E:‘ ( _'L =)
scale. After the graph has been displayed, | | &0 LET Z==
press any key to find the average. 7O OPOKE 146418, 0
BO FAST
r P ElLs
Not St George Sday bt S R S B ]
At Toean| | 119 FRINT AT 0,6} “THERE AREs";Z;"sDRAGONS"
C‘.-f::eﬁ:‘ﬁﬁg: &=l [| | 120 REM SET UFP LANDBLARFE
IN THIS GAME for the 16K ZX-1 the user S0 FOR I=1 TO 20
acts the part of St George. His mission to 140 FDR H=1 "TO =0
reach the damsel at the top of the screen. His e g : Bl
task is, however, complicated by the dragons Lau L'I-_ ! = Mﬁj (LyHD A N Sl i 3 R i 5
which appear from random positions. 160 IF INT(RNDX1O) 7 THEN LET M$ (I, M) =B
Every time he completes his task he has to 170 MEXT H
start again — this time, with one more A OCMSTRT N 1w it SR 1
dragon. There is a maxim’um of 12 dragons 18"? 7 f_‘II E:'_r L WMD)
which can be alrered if desired. 190 NEXT I
The dragons are shown by the £signs and | | 2010 REM FOSITION GEDORGE
St George and the damsel by G and * o e N
respectively. The player moves by using the 210 LET GY=1%9 {continued on page 79)
arrow keys 5 to 8.
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reprints

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

HAVE A GOOD LOOK AT OUR
REPRINT SERVICE!

We ofter an excellent, reasonably priced service
working to your own specifications to produce a
valuable and prestigeous addition to your
promotional material. (Minimum order 250 copies).
Telephone Michael Rogers on 01-661 3036 or

complete and return the form below.

To: Michael Rogers, Your Computer, Reprint Depart-
ment, Quadrant House, Sutton, Surrey SM2 bAS.

laminterestedin .............. copies of article/advert.

headed il e e s e featured in this

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

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

L2y 1 | e e e R R e
Address. o e e S e R

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

MICROCOMPUTER COMPONENTS

LOWEST PRICES - FASTEST DELIVERY

MEMORIES AT
UNBEATABLE PRICES

1+ 25+ 100+
2114 Low Power 200ns 093 089 084

2708 450ns 225 199 180
2716 450ns 245 225 195
2532 450ns 450 425 405
2732 450ns 495 465 420
4116 150ns 093 089 084
4116 200ns 0.74 070 0.67
4118 200ns 390 345 299
5516 200ns 950 895 850
6116 200ns 570 535 505

6116 Low Power 200ns 760 720 B6.75

*Official orders from educational establishments qualify

See us at the Computer Show, Earls Court 23rd-26th April.

ZX81
HARDWARE/ SOFTWARE

NEW! ANALOGUE PORT Il
An 8 channel analogue to digital converter, 8 line digital output
and 6 line peripheral select port. Measure up to 8 voltage inputs to
an accuracy of 0.30% (8 bit] enabling the monitoring of almost any
transducer output.
Specifications:

@100 us converstion time

@ Full scale sensitivity variable up to 5.0V

@\ariable gain amplifier for mV sensitivies on channel 0

® Stackable connector for printer and RAM pack

@ No external power supply needed

@ Digital outputs will drive reed relays directly

@3 LED's on board

Assembled and tested £29.95 16 pin DIL header plugs £1
ZX81 EXPERIMENTER KIT
la) 23+23 Edge connector £4
(k) Stacking strip £1.50

(c) Both (a), (b} and vercboard with suggested circuits £7.50
FAST FOURIER TRANSFORM SOFTWARE
Far frequency analysis of data; on cassette, with manual £15.20
Please add £1 post and packing to cost of order. Delivery normally
return of post. Money back guarantee if not satisfied. Cheques
and P.0.'s payable to UNIVERSITY COMPUTERS.
Bulk order, official orders accepted.

UNIVERSITY COMPUTERS
5. ST. BARNABAS ROAD,
CAMERIDGE CB1 2BU

for 100+ price.

]
OFFICIAL EEEEEE . . -~ o) EPHOME SERVICE FOR QUANTITY
ORDERS VIS4 HEGHT = DISCOUNTS
T ERE ; CREDIT CARD USERS AVAILABLE
Pl EASE SEND SAE (20p) FOROUR NEW 1982 CATAL OGUE FREE REFLIED PAID ENVOLOPE
WITH EVERY ORDER. ALL PFtICES EXGLUDE P& P ON ORDERS UNDERE10 (T5p) OVERE10
CASH WITH ORDER AT LIST PRICE ONLY AND VAT (15%). ALL OROERS DESPATCHED.ON DAY
OF RECEIFT WITH FULL AEFLIND FOR QUT OF STOCK ITEMS IF REQUESTED

MIDWICH COMPUTER CO. LTD.

DEPT YC, HEWITT HOUSE, NORTHGATE STREET,
BURY ST. EDMUNDS, SUFFOLK IP33 1HQ

TELEPHONE: (0284) 701321 TELEX: 817670

EDUCATIONAL COMPUTING

on the

powerlful educalionsl tool.
gven need lo know programming.
ions and plenty of tlps
drill & practice
thor & discovery.

TORTOISE
A simphfied
version of t
LS famous Turtle
Creative use of programme
raphics CODED MISSILE
Many innovative Combinas the
ideas for fun of arcade
— games with

learning
includes many £4.95 only
games incl. p&p

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

Please send me..........copies Educare’s 50,

To:
e EDUCARE
13%9a Sloane S

| London
SWIX gAY

Lot youwr chid barafit sarly. Sand now.
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Cassette Users: Everything
you need for enhancing your

See us at the ZX MICROFAIR
Stands 12-16

data-assette 4+ AUTOMATIC
an?qﬁrﬁm : TAPE DRIVE
Tel:_ I]1*2I:58 0409 \ CONTROLLER
n@: +SUPER SOFTWARE
Programme Control of multiple ~y ¥ Programme Control for 1to4 cassette
input/output tapes plus serial printer. recorders XK Interface directly to any
Business Systems,Word Processing serial printer (RS232C) ¥ Single USR
and Information Retrieval are now command tape to tape copy ¥ Auto-
fast, easy to programme and save time. matically create directory listings of
ﬁf({i programme storage tapes.
i £59-95
= 3 plus P&P

E312 TAPE DRIVE

High quality, fully tested cassette recorder

ideal for use with your ZX8I, also fully tested with
i BBC, ACORN etc.
] Tape -

Counter

Ear
Aux
Mic/

Remote

COMPUTER CASSETTES
High quality screw assembled
cassettes with library box

sockets
All lengths available (see below)
inc.CI5 leaderless
battery record light
mains
----—-----_-—---———————-----m—--—- ==
COMPUTER CASSETTES QTY |PRICE| TOTAL ITEM ary Price 1101l | orper FoRM TO-
C5 i5p ZX9% Automatic Tope DATA-ASSETTE, Dept.YCl
<o 37 Controller + £42.90) 44 Shroton Street,
P Super Software London NW1 6UG  Tsl: 01-258 0409
ci12 38p E312 Cassette Tape Drive £2500) =
Telephone enquiries welcome
<15 3% Cheque /PO payable to Storkrose Ltd. MAME
C20 4lp Erﬁ‘ or
C25 43p jmei®! Charge my Access/ Viso card no: ADDRESS
c30 44p = t
CI15 Leaderless £1-00]
Add min £1-50 or 10%P & P SIGNED

TRADE ENQUIRIES welcome from any country!
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SOFTWARE FILE

{continued from page 76/

220
2350
240
250
260
270
280
220
200
F10
220
S
240
S=0
Z60
370
S80
320
A0
410
q2C
430
440
G50
4450
8470
480
450
S00
21d
SZ0

20
240
S50
S50
DA

SHG LET N=N+1

LET BX=INT(RNDXZ20)+35 590 LET MS(R(MY BN y="g

LET M#{GY,BX}="s" 400 REM MOVE DRAGONS

REM POSITIOM DRAGONS 510 FDR I=1 TO W

FOR 1=1 TO Z &20 LET A=0

LET RII)=INT(RMNDX10)+3 , &30 LET B=0

LET G(I)=INT (RND*20)+3 &40 LET A=A—(BYSRIY ) +{BY>RII}}

MEXT I &S50 IF A +> O AND MER(I}FA,B(I)) <> "™

REM MAKE ROOM FOR DAMSEL THEN GOTO 710

FOR I=2 TO & LEG LET A=0

FOR H=13.TO 17 &70 LET B=B—(GX<R(I) )+ (BA>R(11)

LET M%4(I.Hi="s" &80 REM IS FOSITION WALID

NEXT H 690 IF M (R(I),R{I)+B)="@" THEN BOTO 760

PRINT AT I+12,03" [32 x EE 1 “;AT 700 REM DCARRY DUT MOVE

I.13Ms (1) 710 PRINT A7 RiI),Q(I);"s"

MEXT 1 720 LET RAIY=RII)+A

LET hi=0 7IO LET DLII=R(1)+B

LET 5=0 740 PRINT AT ROI),0I);"En

SLOW ; 750 REM IS GEORGE CAUBHT

PRINT AT GBY,BX;"B":;AT 3,153"#" 740 IF ROIV=6BY AND @(i)=6X THEM GOTO 200

REM GET PLAYER'S MOVE 770 NERT 1

LET ¥=0 7B0 GOTO 390

LET x=0 790 REM €7 BEORBE IS CAUGHT

LET X=¥—{TNKEYS="5")+{ ENKEY$="8") 800 FPRINT AT 21,5;"GEDRGY BOY...YOU ARE DEAD™

LET ¥=Y=(INKEY$="7") +(INKEYS="&"} 810 PRINT AT 23,5:;"Y0U KILLEDs";Z;"sDRABONS"

IF ¥=0 oMD ¥=0 THEN EOTOD 430 820 PAUSE Z000

REM IS THE POSITION EMPTY 920 STOF

IE ME(BY+Y,5X+%)="8" THEN E0TD 610 B40 REM HOME SAFE

REM CARRY OUT MOVE 850 PRIMT AT 21,1:nICE ONE GEORGE YOU ARE A HEROD"

PRINT AT BY.BX;Ys" g&0 IF =12 THEN BOTD 530

LET BY=GY+Y 570 LET Z=Z+1

LET GX=GX+X BE0 PRINT AT 22,9;"BET YOU CANT StaAYs'sZ: ' sDRAGONS!

PRINT AT BY,BX;"E8" 990 PRINT TAE(S):"PRESS AMY EEY TO START®

REM IS HE HOME 200 IF TNEEYS 3 YUY THEN GDTD 80

IF GY=3 AND BX=1& THEW BOTD S50 210 GOTO FO0

REM TIME FOR A DRAGDONZ 020 REM ALl DRABONS SLaly

LET 5-5+1 9=0 PRINT AT 23,i;"¥0U HAVE KILLED ALL 12 DRABONS"

IF S/5 <>. INT(S/5) OR M+137 40 GOTD 820

THEN EO0TH 510 g7 means spacsa
RESISTOR FIMDER Resistor finder
1 REM **ﬁRESISLEE F INDER#:#% iflﬁ@ehﬁ ~——;%:—_ =
2 REM ##3EBY 1. KS### escot, t%}i;*;.gy,f
3 REM #%# 1932 #%% Merseyside. ,,f‘{“}_ ==
?@ Eég Hlfgg?raﬁg"gj”:$(9) THE MICROTAN 65 program is for
11 READ A$C1):BECH=A$LD) :CHCII=AECD) HEXT Alubems daihic e D e
15 FRINT CHR$C12) OSE "There 'Shoaid B 56 problime :
26 PRINT TAB(165)"RESISTOR COLOUR CODE":FRINT sl e

i o unning it on other machines except for

26 INPUT" 15T COLOUR" ;A% 15 PRINT CHRS(12)
468 IHPUT" ZHD COLOUR";B$ hich 1 .
SEf IHF’UT” SRD CGLDUR“JC$ w-f.(}:] 15 [0 clear screen. y
&6 GOSUE 228 e program could easily be converted to
10@ D=CCR¥1E)+EI%0 find Ehe valu_es of polyester and tantalum
116 IF D<ig@é THEN 154 capacitors whlch_use the same colour bands,
126 IF DSl@@@@@m THEH 16@ but in picofarads instead of ohms.
128 PRINT:PRINT" YALUE= “I/10@@886"M. JHMS"
148 GOTO 136 }1 .
1568 PRINT:PRINT" YALUE = "D"OHMS"
155 GOTO 12@ ot pUTSUIt

168 PRINT :PRINT" YALUE ="D-/188a"k. OHMS"

198 FRINT:PRINT"Fres= 1 to repeat”
135 GET 2

i%¢ IF 2 = 1 GOTO 15

135 EHND

228 FOR I =1 TO 3

220 IF A% =A%l THEN A =1

240 IF E$ =B$#(I) THEH B =I

258 IF CF =CH{I) THEWM T =187I

Z6d HEXT

278 IF A% ="ELACK" THEHW A =1

288 IF C# ="GOLD" THEHW C =.1

228 IF CF ="SILYER"™ THEH & =.81

ZHE RETURH :

318 DATA ELACK. BROWH. REL. ORAMGE.
GREEN. BLUE, YIOLET. GREY. MWHITE

FELLOW.

S A Nicholls, -
Keynsham, A=)
Bristol.

THE PROGRAM is entirely in machine code
with just line 3 in Basic to run it, and it will
just fill the 1K ZX-81 including display. The
program also makes use of most of the 33
spare bytes from address 16444,

It is a simple version of a maze chase. The
display occupies 18 lines by 17 columns and
consists of five overlapping squares with a
row of inverse zeros in the last line for the
sCore.

Five minus signs are then placed in the
maze and one £ sign. The minus signs will

{continued on next page)
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SOFTWARE FILE

16514 01 00 FF FF | RANDOM ] 26 B0 LO(HLL 128 D LD AL
12 00 EE FF ) DIRECTION DATA 16681 20 48 40 LD HL16L56] 2F CPL
2B DEC HL 11 00 00 LD DE, 0 &F LOL, A
06 107 LOB.7 ED 52 SBC HL,OE E6 81 AND
73 INC HL 22 48 Lo LO[16656)HL 28 05 JRZ +5
36 08 LD(HL).8 28 DEC HL 12 00 LD DE.18
10 FR DINZ -5 ~7C LOAH 18 10 JR*29
11 17 00 LD DE.18 BS OR L 10 DA, L
-05 " 04 0DB.6& 20 F8 JRNZ-5 E6 18 AND 24
19 ADD HL,DE 24 56 40 l,i'_] HLI16470) 28 05 JRZ +5
3608 LO'(HL)L 8 23 NC HL =11 EE EF LD DE-18
10 FB DINZ -5 22 56 40 LD 1156470, HL 18 13 JR+19
06 06 LD B, & (B 45 BIT 0,L D LDA.L
B DEC HL 28 78 JRZ +120 E6 60 AND 96
36 08 LD [ HL}, 24 0C 40 LD !-IIEI‘IBE%? 78 05 JRZ +5
10 FB DINZ -5 11 43 01 = LD OF 323 11 01 00 LD DEA
06 06 LD B, 6 19 ADD HL,DE 18 09 JR+9
ED 52 SBC HL,DE 7E LD AfHD) 70 LDA,L
36 08 LD (HL], B 3C INC A E6 06 AND 6
10 FA DINZ -6 FE A6 CP 166 CAZ9 81~  JPZ 16681
s RET 20 05 JRNZ +5- 11 FF FF LD DE-1
16556 11 11 00 LD DE.17 36 9C LO(HLYISE ZA 56 &0 LD HLJ16468)
06 11 LD B, 17 28 DEC HL 16880 34 08 LD (HL).8
3E 80 LD A, 128 18 F5 JR-1 19 ADD HL.DE
o7 RST 10 16726 77 LO{HL)A TE LD A (HL)
10 FO DINZ -3 34 30 40 LD Al64LL ) FE 08 P8
3E 78 LOA,T18 32 69 L1 LOO6TES), A 28 06 IRZ+6
o7 RST 10 =32 9D 4 LONGT9T) A FE B0 CP128
1B DEC DE €6 0C ADD A,12 20 0A JRNZ =10
74 LDA,D 32 6D 41 LD116749 ), A EQ 52 - SBC HL,DE
B3 OR E E P LD{16801),4 36 OC LD (HL) 12
20 F1 - JRNZ 15 2A 00 40 LD HL{5030) 22 54 4D meaaa,HL
0611 LD BT ED 5B 00 40 LD DEf40XX) €329 41
3E 9C LD A156 36 08 LDIKL), 8 16902 24 0C 40 LD HL.{16396}
o7 RST 10 =£5 PUSH HL 133 01 LD DE,307
10 FD 0JNZ-3 24 32 40 LD HL{16434) 19 ADD HL,DE
3E 76 LO A8 ED 4B 33 40 LD BC(16435) 36 B8 LD(HL) 184
07 RST 10 ADD HL,BC 73 INC HL
16586  ZA OC 40 LD HL{16396) 22 32 40 LOM6434), HL 36 Ag - LD (HL1, 168
11 14 00 LD! DE, 20 yis LD AH 23 INC HL
19 ADD HL,DE E6 08 AND 6 36 BL LO{HL] 180
22 3E L0~ Lnuau.ﬁlm C6 82 ADD 4,130 23 INC HL
CDBA 40 CALL 16522 SF LD LA 3? B7 LO(HL) 183
11 08 00 LD DE,8 16771 26 L) LD H,64 INC HL
19 ADD HL,DE = LE LD £.(HL) 36 A4 LD (HL}, 170
22 40 &) LD (16648 )HL 23 INC HL 06 0B L0 B, 11
O 8A 4o CALL 16522 46 LD BJ[HL) 3 INC HL
11 45 00 LD DE, 68 79 LD A.C 7E LO A (HL)
19 ADD HL,DE BB CP E FE 9C P 156
22 L2 L0-. LD [164500HL 28 03 JRZ+3 16929 20 0L JRNZ +4
CO 8A L0 CALL 18522 83 ADD AE 3612 LO[HL)18
11 &4 00 LD DE,s8 28 E3 18z -29 =10 Fé DINZ 10
19 ADD. HL.DE E1 POP HL 11 25 00 LD BE,37
22 Lb 40 LD (16452 1 HL 09 ADD HL, BC 01 21 o LD BC289
0 8A 40 CALL 16522 7E LD AfHL) Zh OC 40 LD HL15396)
11 08 00 LD DE.A FE 80" P 128 23 INC HL
19 ADD HL,DE 78 O? IRT =44 1E LD A.EHL}
22 46 40~ LD (16454)HL FE OC CP 12 FE 76
CD BA 40 CALL 16522 16792 28 60~ JRZ +108 28 FA RZ-(:
16457 =it e 36 16 LDHL) 22 16950 £6 81 ADD 4,129
32 3C 4D LD(164451A 22 00 40 LD{40 XX ]HL S LD lHLJ.A
21 00 19 LD HL, 1900h ED 43 00 40  LOI&0XXIBC DEC BC
22 48 L0 LD (16456).HL 34 3T LD A[16444) 78 LD A,B
24 0C 40 LD HL{6398) 3c INC A B Or C
11 16 01== (B DE.278 INC & 20 F2 JRNZ - 14
i ADD HL,DE 37 3C 40 LD (164641, A 01 00 03 LO BC,0300h
22 56 Lo LD{16468), HL FE 48 CP72 DEC BC
16658 11 70 00 LD DE 125 =20 A8 JRNZ -88 8 LDA,B
ED 52 SBC HL.DE 3E 3E D A.62 Bl OR C
36 25 LO(HL),37 32 3C 40 LD (164414 20 FB JRNZ-5
06 OA LD B,18 16820 18 06 IR +6 18 DEC DE
16 30 LD D,48 76 14 LDAEIJ
18 DEC OE 00 83 OR
83 ORE g& 16971 @] RET (TO BASIC
20 FB~ JRNZ-5 g
7 LOA,(HL) EA BASIC :
30 DEC A 16828 2A Sk 40 LD HL[16468) 1 REM 308 85
71 LO(HLLA 36 0C LO(HL 12 Z REM 144 s
10 Fi DINZ=12 O BB 02 CALL KEY ?* 3 RAND USR 16556
icontsted Hamppreviors begs direction they will continue to do so until | that can be accessed in the following way:
then move at random around the maze | they meet a cross-over at which point they

attempting to corner and land on the £ sign.
The £ sign is controlled by the player and
moves at twice the speed of the chasing minus
signs. Any key in the top row of the keyboard
will move you up — any key in the bottom
row, except shift, will move you down. Any
right-hand side key in the middle two rows
will move you right and any left-hand side key
in the middle two rows will move you left.
The movement of the minus signs is not
entirely random, for once moving in a certain
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will choose a random change of direction but
not return on their original path. Each move
of the minus signs will increase the score
which gives an indication of the time you
have survived in the maze.

Once your £ sign is captured, the game ends
with a spectacular flashing screen, where the
display runs through the ZX-81 graphics and
inverse video set in about three seconds, and
ends with your score displayed.

Built into the game are five levels of play

The basic game as listed.

A game that does not allow you to reverse
direction, i.e., it erases the maze as you travel
but leaves a trail which the minus signs can
follow 10 rebuild the maze. Just type Poke
16881, 155 as a direct move.

As game 1, but with speed constantly
increasing after each move.

FOKE 16381,8 direct command
POKE 16685,5 direct command
As game 2, but the speed increasing
POKE 16881,155 direct command
POKE 168685,5 direct command




To change the constant speed of the game in
options 1 and 2 Poke address 16644 with any
value from 1 to 100. A value less than 25 will
make it run faster and greater than 25 will run
slower. Anything greater than 100 is really too
slow to play.

For anyone who has not tried loading a
machine-code program do not be pur off by
the listing or the time taken — the end
program justifies this extra time and care. To
start loading the program you will need to
work in the fast mode. If you have the 16K
RAM then set RAMrop to 1K, as the
program will not work with a display file
ready set up. Then enter line 1 Rem followed
by 308 zeros then line 2 Rem followed by 144
zeros. Unformnately, the ZX-81 will not
accept a single Rem statement with 452 zeros.

As a double-check to ensure that you have
the correct number of zeros in the Rem
statements type:

PRINT PEEK 16822 direct command
This should give an answer of 118, showing
line 1 is correct. Then

PRINT PEEK 16825 direct command

This should give an answer of 146 showing
line 2 is correct.

SOFTWARE FILE

Then, still in fast mode, enter the following
hexadecimal-loader program:

10 LET X = 16514

20 LETA$ ="

30 IF A$ =" " THEN INPUT A$

40 IF A$ = “S” THEN STOP

50 POKE X, 16 * CODE A$ + CODE A$ (2) —
476

60 PRINT AT 11,7 ; X; “SPC” ; A$ (110 2)

JOLETX =X +1

80 LET AS =

90 GO TO 30

RUN (IN FAST)

As (3to)

You can now enter the hexadecimal codes
as in the listing, either in pairs or blocks i.e.,
01 newline — 00 Newline — FF Newline or

Remember there are no spaces between the
codes. The hexadecimal-loader program will
give a display of the last address and code
entered so that you can check the listing as
you enter it.

I prefer to run in fast mode because the
screen flicker does give an indication that an
entry has been made without having to look
up from the list to check.

DRAW 1279, 808 :
1ga ¥ = 793

a

01, 6E=-19) % RHDC1BY
INT ¢ 1P88B/ABS C(A-YID
148 GCOL 8, 1: GOSUB 258

iISE FOR ¥ = 1 TO Z : HEXT X
GCOL 8.8 @ GOSUE 258

IF ALY THEH Y=Y-2
IF Y= 8088 DR Y=
P=INKEY{1 2

IF P=32 THEH A=A+38
[FE P=75 THEH R=A=58
IF P=83 THEN GOTO 258
IF A<B THEHM A=@

YU 12 : F.: P.: Po¢
HOVE 397. Y3 -
HMOVE 588, Y-5°
2r@d P, P.: B Y
286 P.: P.: P. " MASS =
F. " YOLTAGE =" JA
228 P. " FRESS S
IHFUT A#

IF As > "8
¥Du 12 ° P.:
TO HEW YALYE"
FOR I=l TO 808 :
GOTO 1i@

EHD

MOWE @, 189 -

L]

e
5]
=

) 12

oo

L

THEH GOTO 286
-

MEXT 1

MILLIKAN

1@ molE 4

26 VDU 28.8,5.32,0

35 P, ¢ F.: P. "R....RAISES VOLTAGE™
48 F. " L.... LOWERS VOLTAGE"

6 P. " 5.... ST0PS EXPERINENT"

£6 P. " PRESS 5 AND (RETURM> TO START
e IHFUT AE

86 IF AS<O'S® THEH GOTO 3@

9B MOVE O.508: DRAW SE8,868 @ MOVE &620.506°

. W=IHT ¢1.54E-14#39.81 % SE-3/°@)

ELSE Y=i'+2
180 THEN GOTO 278

FLR:
DRAH 683, ¥-3
IRAM 605, Y+5: MOVE 595, ¥: DRAH 89, Y:RETURN
EXPERIMENT FRILEDIY
1. S4E-14KG

NI CRETURHG TO RESTART®

F. " PADIATION OM = CHARGE OH DROF CHAHGING

IRAN 1273, 1aa

GOTO 139
MOYE €83, Y+3:DRAW 387.Y-3
END

: P.USEPARATION = SE-3 MH" :

FER

TO SEE"

a SLON

4 PRUSE z6&
i LS

LET E=INT
LET C=IHT c(RHI#l&> +1
LET D=IHT (RHD#¥18> +1
FOF A=8 TO IHT (EHD#SI+4
PEIMT E

LET E=EB+({EB+C)-D#E

HEXT A

FAST

INPUT =

(RHI¥1EY +1

GOTO 2

1 BY JOHM M. LEWIS.
5 PRINT "COMFLETE THE SEQUEMCE OF MUMEERS ¥OU ARE ABOUT

IF #=B THEHW PRINT AT 12.8;"
IF ¥<3E THEH FRINT AT 12.8;

1351

CORRECT, IT WAS "B
"LROMG, IT WAS "B

After the last entry, at address 16971, enter
S to end. Now type the only line of Basic
necessary:

3 RAND USR 16556
and delete lines 10 to 90 as these are no longer
required.

The program is best saved at this point,
before running, just in case any incorrect
entries have been made, which may result in
loss of program when run. Should the
program fail to run, reload it and check each
address using the following Basic:

10 FOR X = 16514 to 16971
20 LET A =PEEK X

30 LET B =INT (A/16)
40LETC=A —B"16

> | B0 PRINT X ; “SPC" ; CHRS (B + 28) : CHR$ (C
0100FFFF1200EEFF Newline and so on. |

+ 28)
60 NEXT X
GO TO10

Then, by the use of Cont, you can check
through the listing for errors, but remember,
if correcting an error then Poke the address
with the decimal value of the hexadecimal
code. Conversions are at the back of the
Sinclair manual.

Millikan

John Lewis, ———
Hillend, | i

Perth. i G@ |
THIS PROGRAM is a simulation of Millikan’s
experiment, for which he received a Nobel
prize in 1923. It is very difficult to set up in
practice and yet it is a standard topic in A-
level and university physics.

An oil drop charged with a random number
of electrons is balanced between two plates
across which is a variable voltage. When the
correct voltage has been achieved, the
experiment is stopped and the correct values
should be substitated in the equation

Q = mgd/v
where Q is the charge on the drop in
coulombs, mg is the drop mass, d is the plate
separation and V is the balancing voltage.

A blast of X-rays then changes the charge
on the drop, the drop must again be balanced
and the charge calculated. The experiment
must be repeated many times — Millikan did
it hundreds of tmes. The charge on one
electron is the smallest interval found
between the results for the charge on the
drop. The accepted value for the charge on an
electron is 1.6E —19 coulombs.

Winning sequence

John Lewis, = (2;{— |
Felinfoel, 7 =
Lianelli, Dyfed. o $

THIS PROGRAM imitates those number-
sequence puzzles often found in intelligence
tests. These usually follow the formar: Find
the next number in the series 6, 13, 34, 97, 2.
But be prepared, this program produces a
considerably more difficult puzzle.

The governing equation in line 115 is
carefully designed to produce a sequence of
random length, and not only puzzles of
differing levels of difficulty, but also puzzles

fcontinued on page 83)
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Genie I & IT Approved Dealers

AVON Microstyle, Bath, 0225 334658/319705. BEDFORD
Comserve, Bedford, 0234 216749, BERKSHIREPC P,
Reading, 0734 589249, BIRMINGHAM Ward Electronics,
Birmingham, 021 554 0708. Consultant Electronics,
Birmingham, 021 382 7247 A E. Chapmanand Co.,
Cradeley Heath, (0384 66497/8. BUCKINGHEMSHIRE
Photo Acoustics, Newport Pagnell, 0908 810825
CAMBRIDGESHIRE Cambridge Micro Computers,
Cambridge, 0223 314666, CHESHIRE Hewart Electronics,
Macclesfield, 0625 22030. Mid Shires Computer Centre,
Crewe, 0270 211086. CUMBRIA Kendal Computer Centre,
Kendal, 0538 22559. DORSET Blandford Computers,
Blandford Forum, 0258 53737. Parkstone Electrics, Poole,
0202 746555. ESSEX Emprise, Colchester, 0206 865926,
GLOUCESTERSHIRE Computer Shack, Cheltenham,
0242 584343. HERTFORDSHIRE Photo Acoustics,
Watford, 0923 40838. Q Tek Systems, Stevenage,

0438 65385. Chrisalid Systems and Software,
Berkkhamstead, 044 27 14565. KENT Swanley Electronics,
Swanley, 0322 54851, LANCASHIRE Harden
Microsystems, Blackpool, 0253 27590. Sound Service,
Bumiey, 0282 3848]. Computercat, Leigh, 0942 605730,
LEICESTERSHIRE Kram Electronics, Leicester,

0533 27556. LONDON City Microsystems, EC2,

01 588 7272/4. Wason Microchip, N18, 01 80T 1757/2230:
Premier Publications, Anerley SE20, 01 658 713]1. NORTH
EAST Briers Computer Services, Middlesbrough.

0642 242017. General Northern Microcomputers,
Hartelepool, 0783 863871 HCCS Associates, Gateshead,
0632 B21924. NOTTINGHAMSHIRE Midland
Microcomputers, Nottingham, 0602 298281 Mansfield
Computers, Mansfield, 0623 31202. East Midland
Computer Services, Arnold, 0602 267079, Electronic
Servicing Co., Lenton, 0602 783836. NORFOLK Anglia
Computer Centre, Norwich, 0803 29652, Bennetts,
Dereham, 0362 2488/9. OXFORDSHIRE Micro Business
Systems, Whitney, 0983 73145. SCOTLAND Esce Computing,
Glasgow 041 427 5487 Edinburgh: 03] 557 3837. Computer
and Chips, St Andrews, 0334 T2568. Scotbyte Computers,
Edinburgh, 031 343 1005. Victor Moms and Co., Glasgow,
041 221 8958. SHROPSHIRE Tarrant Electronics, Newponrt,
0952 B14275. SOUTH WEST Dislowise, Plymouth (0752)
2687000, West Devon Electronics, Yelvertor, 082 285 3434,
Bits and Bytes, Barnstaple, 0271 72785. SUFFOLK Elgelec
Litd., Ipswich, 0473 711184 SURREY Croydon Computer
Centre, Thormton Heath, 0] 689 1280. WALES Tryfan
Computers, Bangor, 0248 52042. WEST MIDLANDS Allen
TV Services, Stoke on Trent, 0782 616929, WILTSHIRE
Everyman Computers, Westbury, 0373 823764,
YORKSHIRE Advance TV Services, Bradford,

0274 585333. Huddersfield Computer Centre,
Huddersfield, 0484 20774. Comprite, Bradford,

0274 668830, Superior Systems Litd. , Sheffield, 0742 755005,
Photo Electnics, Sheffield, 0742 53865. NORTHERN
IRELAND Business Electronic Equipment, Belfast,

0232 46161. Brittain Laboratories, Beltast, 0232 28374,
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Sole Importers:

Chesterfield Road, Matlock, Derbyshire DE4 5LE.
Telephone: 0629 4995. Telex: 377482 Lowlec G.
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(continued from page 81)

which sometimes consist of all positive
numbers, and sometimes mixed negative and
positive numbers.

Program operation is simple. Afier
running, complete the randomly-generared
sequences. If you complete the sequence
incorrectly, the computer will print the
correct answer. For maximum frustration, all
sequences should be attempted mentally.

Colour and sound

Eric Deeson, e oE
Harbourne, :}33
Birmingham. S

THE BEC MICRO is a beautiful machine
with a delightful Basic and great flexibility.
The provisional user guide is, however, hard
to follow and incomplete. Here is a program
that has impressed all users, children and
adults, and that will help to make sense of the
user guide pages together.

It is developed from the remarkable four-
line program in the Welcome booklet, but
utilises colour and sound to great effect.

The syntax for Sound is that it is followed
by four numbers. For simple sound, keep the
first channel set at 1. The others control
loudness, frequency and duration. Note that a
sound once specified continues for the set
duration whatever else the computer may be

SOFTWARE FILE

A EEC PROGRAM

18 MODE 5

28 COLODUR 123

38 COLOUR 2

44 CLS

58 PRINT TRBCL, 30 "uwhat s w@aur name";
&8 IMFUT H#

78 COLOUR 1=0

86 COLOUR 1

9a CLsS

188 PRINT TABC1.3); "Thanks.
11& FOR A=1 TO 58@8:H.

12@ J'.‘IDU igJidEhﬂsi:

1538 REPEAT

TR DT

168 ¥FX15.0
178 B=IHKEY < 4@8)-43
1328 GOSUE 2ea@
128 UNTIL EB<LZ OR B:2
288 CLS
216 FOR A=1 TO 466
228 PLHE;
Z28 H.
248 £=7
258 YDU 19.1.C,8.48
Z68 CLS
Z7d FOR A=1 to 166
226 GCOL RHD(33 . RNDCT)
238 FPLOT 895.REHD{1288%, RHDC 16245
306 SOUMD A.A.A.8
Z18 FOR B=1 TO 1886:H.
228 H.
338 C=C-1

IF C=-1 THEN G.z8
358 5,258
268 FOR C=1 to 8
378 FOR A=15 TO =25
358 SOUND 1.R.468.6

148 F, 'F.'P.TRAECL) "Give me 3 number”: "between | and 16,

oo lour araehix

Cred backsround

(gellow characters

tform red screend

{TAE =sets awas from edas

Cue llow backaround
(red characters
(form wellow soreen

(Palzse
{change characters to black

Lo lear INFUT buffer
Laccert number within d4sec.
Cchime”

threal: out of loor

Chaclkaround pattern on name

fohanse bBackaround colour

Crandom foresround
Crandom triangsle
("concrete" music
(e lag

{restart
irepest colourdsound disw law
"chime" sub-routine

doing. Note too that it is a simple matter to 328 H. .
connect a superior speaker in the audio 488 RETURH
zircuit provided.

EXAMELE 1

Key options
G E Taylor,

Trte

e ATLOM
THE ACORN Atom has three keys which
may be checked directly by a program to see if
they have been pressed. This program does
not require a Return as in a normal Basic
input. These keys are sufficient for games
which only need righr, left and a fire butron
as in example 1.

If , however you need more options, such as
forwards and backwards, some other
technique muste be used. The Atom Basic
ROM contains a routine at location x FE71
which scans the keyboard once and rerurns
the key number in the CPL’s Y register — or
255 if no key is pressed.

A short assembler routine must be written
to store the Y register ar a convenient location
for a Basic program to use, as in example 2.
Some of the keys are well grouped for use
with a computed Goto or Gosub, but do not
forget to check first that the key number will

10 IF 7HBOO1 & 128 = O THEN PRINT "SHIFT"

Z0 IF 7HBOOZ & &4 = © THEMN FRINT "REPEAT"

30 IF 7#B001 % &4 =0 THEW PRINT "CONTROL®

40 PRINT "™ =

50 GOTO 10

EXaMPLE 2 EXAMPLE 3

100 DIM KKO,P-1 170 IF K < 41 OR K > 45 THEN GOTO 150
110L 180 GOSUE (1000 + 100 % (K — 41))

120:KKO JSR #FE71

150 STY #30

140 RTSy 3

150 LINK KKO = K = ?#80
160 IF K = 255 THEN 130
170 PRINT k-7

180 GOTO LS50

1S O PRENT
1000 PRINT "FORWARD" : RETURN
1100 PRINT "LEFT" ;
1200 PRINT "FIRE" 3 RETURN
1300 PRINT "RIGHT'"
1400 PRINT "“BACKWARD" ;

G070 150

RETURN

RETURN
RETURMN

result in a line number that will be valid.

Adding the statements of example 3 to
example 2 makes it possible to derect the
highest numbered key of the group IJKLM
which is pressed. This is fine for one fingered
use, but if you want to check for simultaneous
multiple depressions then a ecombination of
the two techniques must be used.

SIGHTER EALTD

38 P=reS8+(22% P
35 rORA=AT0Z21

122 FPOKEPR+44, 32
41 P=P+1:FORK=1TO7E NEXT
43  IFE=1THEHSE

i GOsSUBSEG

2  FOKES1.255:FPOKES2. 19:POKESS. 255 POKESS, 19
3 PR=B158:P=8:E=@:5=0:R=0:0=36877 M=0+2:N=0+1
3 PRINTY(CLE)>" :FOKEM.2

18 FORA=2154T08185:POKER. 182 - NEXT

20 PH=RHDCE)#12+5

21  FRINT"C(HOME) CCTRL-42HITS"S"OUT OF "R

22 FPOEESISA, 182

4 POKEP, 136 :POKEP—1, 32:POKEFR. 125: IFB=1THENPOKERR+22,

feontinued on next page)

Fighter raid

CJ Hall, =
Kinfet, [_’ =y
Woarcestershire. | ﬂd&

WHEN THE program is run for the first time
there will be a short delay which is due to the
time it takes to load user-composed characters
into the top 2K of Vie's RAM — the
subroutine at line 600. If, after the first run,
the program is wanted again, the delay can be
omitted by typing (RUN2 RETURN)

The object of the game is to shoot down as
many low flying fighter planes as you can
with 100 rockets. To fire the rocket press any
key excluding Ret., Shift, and Run/Stop.

I the listing
(CLR} = Shifted CLR Home key
[HOME)} = CLR/Home key not shifted
(CTRL—) =CTRL and 4 key pressed together
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SOFTWARE FILE

fcontinued from previous page)

b B TR
e S )

Ty TR ) B

GETAZF: IFA$=""THEHNHNEXTA  POKEP-1.32:

E=1:R=R+1: IFE>1GATHEHEND

FOKEHM: 15

‘FOKED 1

PR=51355: GOTOSS
IFFEEK(FRE-12=13ATHEHSBA

MEXTH: B=&:FOKEFE.
FORZ=7PE26TOB1365TERPZ

G2 PRE 158

FOKEH. 8 FOKE DJQJGUTDJU
FOKEFR. 42 FOKEPR-1.,42 FOKEFR+22. 42 : FOKEPE+44., 42
FOREM. 155

FORED. 228 FORL=153TOBSTEFP-1

FORR=1TOZEE : NEXTH : HEXTL
FPOKED. 8 :FOKEH, &
S=5+1:R=R+1:E=0:PR=8158
POKEM. 2
PRINT"CCLE>":GOTO1G
FORI=GT01624

FOKES1Z26+1 . PEEK(327e5+

FORI=BTO1624 : PEHBH
IFH==1THEN7B&
FOKEG144+1 . A NEXT

DATALG, 56,56, 56,124, 124, 124,84

ri:FR=FR-22: IFFR-:

I3 HEXTI

GOT:

0
L

=r626THEHB=H"

2 POKEZ. 32 :HEXTZ : POKEP-1.32:

:POKEM. L

DATAS, 128, 192, 224, 234, 253,235, 8, -1

FOKE3GEE3,

253 :POKE3E

FETURM

566, PEEK( 36866 0R128

SYSTEM STATUS

Serizal Ineut

Skecial Pr
IC Flas

Externzl OF
Parallel 0°F

Serial O4F
Screen Dis
BRSIC Marnm

ke

SCRO# 1

& HEX @ !

* FETCH
» SERIF
EESES T
: SFPEPR
ELSE "l
- DCFLG
ELSE .*"
: ERTOP
ELSE .M
ta : FAROP
I -EESE: o8
i2 - SEROF
s ElSE T
14 : SCHDS
Eo=ERGE

-

L a0 = Ty L ) P

SCP # =2
: EHbNR
ELSE i

HNEIW"JEF':'J"I%"-IJIL;"“'\S

—
[

O
O+
O+
O+
O

OF+
O+
Ok

1t

YARIAELE TEMF
BEJC@ FEME =
L.

0" EHDIF :

" Zepizl Ineut

Status display-

Faul Kaufman,
Ely,

TCROTAN
Cambridgeshire. ! m

THIS SHORT routine written in Tan-Forth
gives a useful display of the current system
status. All the required informarion is stored

u

CE." Special Frint "

Of+" EHDIF ;
CR." DC Flas
Of+" EHDIF :
CE." External O-/F
OF+" EHDIF ;
CR." Farallsl O/F
O++" ENDIF
CR." Serial O/P
OfF" ENDIF ;
CR." Sereen Dis
O++ " ENDIF ;

CE. " BRSIC karm
Bff EHDIE

: q-TFiTUﬁ FETCH CLS
SYSTEM STHTUS " CR i et O LR
ER CR SERIF SPEFR DCFLG EXTOF PAROF SEROF SCHIS EASWR CR CR

Py

TEMF 8 1 AHDN 1 = IF. " OWY
JEHP @ 2 AHD 2 = IF. " ON"
TEME @ 4 AND 4 = IF. * GH*
TEMF @ & RHD 8 = IF. " OH"
TEMP @ 18 BHD. {8 = T& M Ehe
TEMP E 28 AND 28 = IF." OH"
TEMF B 48 AHD 48 = IF." OH "
" TEMP @ g8 AHD 88 = IF." OH "

in location 00. The program checks each bit
to see if it i1s set or not, and prints the
appropriate message.

Temp is a variable used for remporary
storage of the contents of 00. The routine.
Fetch reads 00 and stores it in Temp, and
the eight subsequent routines test the
individual bits of Temp. This is done by
performing a logical And on the desired bit
and using the result for the If statement. The
final program is defined on line 2 of screen 2
and strings all the preceding routines
together. To execute the program type the
word Status.

This routine will work with Tangerine’s
disc or cassette versions of Forth,

Sounds of alarm

Michael Trinder, PESNE R
Sunningdale, | L)
Berkshire - ZAREY)
You wILL have noticed that if a program is
saved with the TV sound turned up, there is a
tone generated through the TV speaker. It is
thart feature I have urilised o create the alarm
in this program for the ZX-80.

0 PRINT "ALARM CLUOCKE BY M, TRIMRDER®
15 PRINT

Z0 FRINT " TIHE TILL ALARY GOES OFF*
1 PRINT = (IN SECONDS)"

2Z  TINFUT &l

=a. LS

2% PREINT “iW3ISUnal OR C(SIOUHE ALARH"
25 INFUT A

26 IF A% = "0 THEM LET £ = 45

27 IF A% = "SY THEM LET T = 44

2B LET n )

29 LET D = 78

30 CLS

31 PRINT “ALARHN GDES OFF IH " JAL:'" SECONDS"
32 IF Z = =| THEN: GDTD 3&

33 PRINT "TURN UF YOLUHE ON TELEVISION"
3% PRINT = TH HEAR ALARM"

35 PRINT * DISCONMECT THPE=RECORDER"
36 PRINT

37 FRINT "™ =PRESS-HEHLINE-TOD=START="
8 INFUT At

37 FOR'B = 1 TO D

40 NEXT B

41 LET A=A + 1

42 IF A = ‘AL THER GCOTO-Z

43 GOTO 3%

449 SAVE

45 PRIWNT *  ALARH EEEFP=EEEF™

46 GOTO 4%

84
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Cast the runes

P Horton,
Evesham, D't
Worcestershire. ")ﬁ

FANS OF J R R TOLKIEN may be interested in
this program which reproduces runes on the
Pet dot-matrix printer. Other readers will find
it possible to adapt the program to produce
their own characrers.

Each character space consists of a six-by-
seven grid, for example, the letter “Y’:

i 2 3 4 s 6

Bl

32 |

oo
e |®
L ﬁt

1| [ |

This is the same principal as the Vic
character generator — demonstrated by Nick
Hampshire in the October edition of Yonur
Compurer. Each of the six columns is assigned
a value according to the number and position
of the dots on the gnd. For example, column 4
has the value

1+2+4+16=23.

The line-entering has been constructed
using the Ger command to enable the use of
comrmnas and colons. If they are entered as part
of an input then the computer thinks that you

SOFTWARE FILE

1828 OPEN4.4
163@ DIMRIZE.62

18568 GETIS$:IFI$4=""THEHI1BERA
1878 IFI$=CHR${13)THEH111QA
1680 LF=L$+1$ PRINTIS: "B &I":
1188 GOTO16:0

1118 PRINT" ":FORJ=1ITOLEMCL#>
1126 C#=LEFT#{L#.1>

TAB(T 2, CH;CHRSC1410; :GOTOL17A

1158 OPEND, 4.3 :FRINTH#5. A%

11868 PRINTH#4." “:L$="" GOTO1G34
€2.28.58,208.62,8, 127
6,127,40,20,10, 127.8.8 ,0
5.8,8,127,80,32, 88,127
2,127,448, 16

63.16,8,4,3.8.63:
31.8,3.4,127.4, 3

1668 PRINT"EEETO TRANSLATE IHTOD RUMES TYPE IM THE "
1818 PRINT"“EMGLISH” A LINE AT A TIME *

1648 FORJ=1TO26:FORH=1TO&: READR(.J. H> *HEXTH :HEXT.J
18568 LH=LH+1:FRINT"LINE HUMBER"LM;® *:

1898 IFI$="%"THENCLOSES :CLOSE4 END

1138 A=RSCICE: A=A—64: IFAXZ60RACI THEMPRINT #4.,
1148 FORH=1TOG :AF=AF+CHR$(RCA, H) ) 1HEXTH

1168 PRINT#4.TAB(I ), CHRFC254 0 CHRF (1413 - CLOSES -H¥=""
1178 C$="":L$&=RIGHTH(L$.LENCLEI 1) "HEXTJ

1158 DATRE.127.48,26,6.,8,8,127,73 ,42,2008,8,127.4,2.1.8.8.
1Z28@ DATA32.,24.32,127.,8,127.28.11&.
1218 DATA127.8.0.8.8,8.127,08,8,8, 127, 2.4.2.1.8.127.32, 15,

1228 DATAB, 32,16, 127.4.2,8, 127,72, 36, 72,48,8,127,20, 26, 112.8, 8,127,
1236 DATAG, 127.68.68,42,17.8.124,4.8, 31.8.0.16.32, 127,32, 16,4,

1248 BHTﬂ3,4,3.@J15?;6844@J16JB)91961

4.124.8,92,26,8,20, 93,

16,127,16.96,6.31, 20,23, 28

are trying to input two different things and
gives an ‘extra-ignored’ message.

The * command is used to break out of the
program, but any other character could be
substituted.

OISASSEMELER

2@ IHPUT A

38 LET B=PEEK R
468 LET ®=INTCES1ED
56 LET Y=B-k#¥l&
o PRINT A:"
r8 LET A=A+l
28 GOTO 28

S FREM DISASSEMBLER - CHRIS LAM 1982
1@ PRINT "ENTER DECIMAL ADDRESS"

"iCHRE$CX+280 iCHR+ (Y+28)

Disassembling

Chris Lam,
Redhill,
Surrey. le=—
EVER NEEDED a disassembler and found
either it was too laborious to type in or the
cassette costs too much? Here is one which
disassembles on the first level. You can add
this routine to a hexadecimal loader program,
making it much more useful and powerful.
All the program does is ask for an address,
finds what is inside that address, finds the
hexadecimal of it and prints it, and goes
round again. However, since this does take a
long time it is best run in the fast mode . Use
Cont to carry on scanning for the ZX-81.

W=t

238 LET F=1+T
ip  LET s=F+T
58 LET R=5+F
60 LET Z=HOT U

g@ IHFUTH

S8 IF H>T+U THEH GOTO 7A@
168 FOR M=Z TO H-U

1i8 LET D=IHT C(S%RHD+LD
128 FOR A=U TO S+U

138 FOR B=U TO S+U

=] REH #% DICE THROWER #% 148 PLOT M#<+A-B
#% EY CHRIS TOLLEY w*% 1536 HEKT B
#% (C)Z MARCH 13582 & 1668 HERT A
FEERREEE R R R 172 IF DAT<FINT (DASTX THEW UNPLOT S#M+F.F
1@ LET U=l 156 IF DU THEH UHPLOT <&M3T.T
26 LET T=U+Ul 196 IF DU THEM UHFLOT X#ri+S.5

286 IF DU+T THEH UNPLOT H#M=5. T
216 IF DoU+T THEH UMPLOT X#M+T.S
220 IF D=5 THEM UHPLOT K#M+T.F
238 IF D=5 THEM UNPLOT X#M+S.F
7@ PRINT "HOW MAWY DICE? <MAk 3" 248 HEXT M
258 FOR M=U TO &

2e8 SCROLL
278 NEXT M
2868 PAUSE 4E4
258 GOTO K#x

Dicing witﬁ memory

Christopher Tolley, —
Plaistow, | l=m
London E13. i‘rﬁ

THE waY My dice generator is written
means that it will just squeeze inro 1K, if you
drop the Rem statement in line 0, and will
draw up to three dice. Owners of ZX-81s with
more than 1K RAM may change line 90 to
draw more,

The point of interest in this program is the
use of variables instead of numbers. I did this
because numbers consume valuable space in
an unexpanded machine. Most of these
variables are assigned in lines 10 to 60. The
dice are drawn in the loops from 120 1o 160,
as black squares. Depending on the value
generated in line 110, certain of the points in
these squares are unplotted in lines 170 to
270. Line 280 waits for you to press Newline
before drawing a new set of dice,

The program starts at line 0. This line

number cannot be directly entered without
causing a syntax error. The way I did it was to
enter the lines as 5 Rem and 50 on, and then
use a direct command.

POKE 16510.0
which changes the line number to zero.

Any line number may be Foked in this way,
but it is important to remember when dealing
with numbers greater than 255 that they are
stored with the more significant byte first —
other nddresses, such as in the system
variablzs, are stored the other way round. Il
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ATTENTION ALL ACORN %

Am

OWNERS!

QUALITY PROGRAMS FROM BRITAINS LEADING ATOM SOFTWARE HOUSE

RECDEFGH
:_uféiu

(AL LR N
WEE N

Improved graphics, plays Mack or ASTROBIRDS (12K) INVADER FORCE (12K COWBOY SHOOT-OUT (12K)
white, mid-game level changes, NEW wversion of this incredible Tenific version of “Space Invader’ Full feature, two-player. arcade
If;?t arl”“q ALY I"IE&"‘:"“;;:S GALAXIAN type game. Fantastic 4 types of invaders, mother ship, shooting game. Cactus plants,
Bla:nslaeé:gma;ls castl?rsli.;“'En sound effects] Screaming missiles great sound, hi-score, 6 skill WBgONs, animated cowboys.
passant’ by player. Rejects flegal B swooping bird-men, NOW levels £7.95 Superd graphics and sound £6.98
moves. Take back maves & DOUBLE SPEED OPTION. The
action replay with take-aver. Set best game on the market  E7.95
up problem games. £7.95

ALSO FEATURED IN OUR EXTENSIVE RANGE ARE—
SPACE FIGHTER (BK + 3Kgr}

Super High-speed “'Defender’ game. 5 types of intelligent . ns.
Repeating laser canngn, smart bombs, hi-score, rankings, cunus points,

6 skill levels. Exciting sound effects £7.95 N . %

WARLORDS (12K] : : ALL THE EXCITEMENT 'OF A MAIN-FRAME ADVENTURE!

Another High-speed arcade game with the rr!edleval touch. Defend your CRAMMED INTO A 12K ATOM

castle and destroy your opponents. Play against computer or other Explore the tortuous forests. dark caverns & castle dungeons.

player. E:(c|t|r|g graphics. £6.95 § Beware the maze of twisting funnels and the desaers
wastelands, Qutwit the predators. Rescue the PRINCESS and

gIUNCHVMAN iﬁhK] . . carry off the reasures.

utrun the munchers (or puckmen). Eat your way 10 a high points score Great skill & imagination are requirsd
and confrontation with the SUPERMUNCHERS — . £4.95 ¥ to play this excellent game B you may &
3D ASTEROIDS (6K + 2Kgr) ; still never exhaust all the possibilities. ?

Steer through the ml!ing hurtling asteroids. Excellent real life By devising methods of

arphice oGRS ST esies S condmengimici el L -
MARTIANS (12K +\.I'I.M inciude many features which k&

Use your force field 1o stop them landing. Beware the imposters. Needs ‘Q"r"’[”':n":::;:';" t: available
quick reactions £6.95 mr:pufers. *

LUMNAR LANDER (12K} ; g %= Start your
Superb version of this arcade game, including long and shaort range (A 1 BOVENTUIE MOW —
score limited fuel supply. £7.95 B S = £7.95
HYPERFIRE {12K)

Aliens have over-run 6 planets. Object to clear them Super igh-speed
action. 4 defender ships. Hit alien fuel dumps and alien ships. Aircraft
radar shows placement of approaching ships. Thruster

control —including diagonal movement. Best sound
effects yet! Avoid shots from outside visionscan _____________ £7.95

SPECIAL

WRITTEN ANY PROGRAMS!
WE PAY 20% ROYALTIES
FOR ATOM, NASCOM

& BBC MICRO PROGRAMS

PROGRAMIVIERS

TOOLBOX

(PACKED 4K EPROM) £24.50
* 1200 BAUD CASSETTE OPERATING SYSTEM
* VISIBLE LOAD & SAVE

Please add 55p order P & P Send SAE for Rena
+ VAT at 15% our Full Catalogue -
PROGRAM POWER

5 Wensley Road ===
Leeds LS7 2LX

Tel. (0532) 683186 g

@@@@@@DB@@GB@@@@@@@GB@GB
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COMPETITION CORNER

Rodent riddle

BY ANTHONY ROBERTS

THE WizAaRD One-eye has been warching the
Hitch-Hiker's Guide 1o the Galaxy with his
trolls, while you were waiting on them all,
hand and hoof. So you all know that the
answer to life, the universe, and everything, is

MAP OF CAVES

CAVE

Take some

collars

WIZARD ONE-EYE's

jewel-ancrusted

Hand ovar all
your remaining
mice - 42 of
them

\

42, and that the question is somehow
computed from 9 and 6. The wizard promptly
decides that if you do not solve the problem
for him he will try turning you into a bowl of
petunias — or perhaps a whale — and of
course it is easy 1o solve.

Gave of
the grey
mice

take 9 or 6

/

You must, as usual, find your way through mantis eats =
the trolls’ cave system in which all passages ane of your W a: r:gtn
are one-way. This time, as you enter, he offers black mice white "?;Ga
you some jewel-encrusted mouse-collars as an l as you have

inducement to succeed in emerging with 42
white mice as required. How many should you
take? Here is the cave map.

Competition
results

THERE WAS a slight reduction in the number
of entries for the Vic-20 software competition
in March. However, the standard of the
entries was as high as ever, making the rask of
picking a winner extremely difficult. First
place went to John Imrie, Flar C, 18 Jenner
Road, Guildford, GU1 3PP, who complered
the sentence “‘I need £100 of Vic-20 software
because ..."”" with “my CPU maneth over with
potential”. £100 of Vic software is on its way.

Other suggestions which caught the eye
included T Bradshaw's “Mpy home-made
Tardis won’t run w'thﬂut it”, G Veale’s “T'll
save a load on tapes” and F Diamond’s “Vic’s
a big softy at heart”., Miss L Meredith

you left if

Put all your
collars onto
white mice—
so far as you

7 _can

Troll
takes
all the
collared
mice—
but
returns
the
callars

Troll sends
you right if you've
any collarless
white mice—
slse left

lFI

Capturs
an extra
black

mouse

Giant preying

Troll directs

you have any
black mice,
__else ta the right

One of your
grey mice
gives birth
to @ baby
grey mouse

Troll eats
all of your
grey mice

rey

Troll sends R—a

you right if Troll

glltliz;:l::? black gives you

il as many
more white

One of
your biack
mice
self-destructs

Solution to the March crossword.
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explained that “it changes a vastely ignorant
computer into a very intelligent companion”
while Paul Bywater proved himself a film buff
with “it will help my Vic t'mature”.

I Simmons of Welwyn Garden City added a
touch of cynicism with “I can sell it for £80
and buy myselfa ZX-81". B Zussman revealed
that “Poking damages your wealth” while R
Keating noted ““a Vic program each day will
keep the Apple ar bay”.

The Dire Straits competition included an
error in the instructions. Each troll should go
to sleep automatically after eating someone,
allowing the next person to go through the
cave unrouched. The troll then wakes up and
eats the third person to go through his cave.

The first person to sport this mistake in the
puzzle was Andrew Scott, 55 Huntly Grove,
Peterborough, PE1 2QW, who has been
awarded the £15 book token.

The solution to the puzzle was 76 gems.
The puzzle needed a program to model the
cave system which would allow you to try each
possible location for the six trolls, Troll 5 goes
in the top cave, troll 6 in the bottom cave and
trolls 3, 1, 2 and 4 in the middle four caves.
This means that the fifth, eighth, 10th, 17th,
22nd and 24th men come our alive with 5, 35,
5, 5, 21 and 5 gems respectively for a rotal of
76.
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UP — DOWN — THRUST — FIRE
First and only full sereen display.
Software to drive @5 SOUND BD.
Moving Planetary surface. Up to
84 fast moving characters on
gereen at once. On screen scoring.
Ten missiles at once. Increasing
attack patterns. Requires 8K
ROM, and 4K min of RAM. £8.80.

Q8 BOUND BD.

A programmable sound effects
board using the AY-3-8910.3
TONES; 1 NOISE; ENVELOPE
SHAPER: + TWO 8 BIT I/0 PORTS.
Easily programmable from
BASIC, the AY chip does most of
the work leaving your computer
free for other things. Signal O/P
via 3.5 mm Jack socket Ports O/F
via a 18 pin I.C. Socket. £86.00,

QS CHRES BD./
A programmable character
generator giving — 128 SEP-
ARATELY PROGRAMMAELE
CHARACTERS. ON/OFF SWITCH.
1K ON BOARD RAM. Enables
creation and display of your own
characters to screen or printer.
Demo cassette of fast machine
code operation routines and lower
case alphabet included. See below
for ZX PRINTER listing. £286.00,
O% - Louer chse

abedefghijkimnopqrstuvuxysz

Special offers & news

LEADERS IN CCMPUTER GAMES

LEFT — RIGHT — FIRE

13xX7 INVADERS; High score; 3
levels of play; RND saucers; Bonus
base; Drives Soundbd. & CHRS bd .
Requires YK RAM, 8K ROM +Slow.
£8.80.

Q8 HI-RES BD.

A Hi-res graphics board giving —
256X 192 PIXELS. 6K ON BD.
RAM. SOFTWARE SELECT/
DESELECT. MIXED TEXT AND
GRAFPHICS. 2K ON BOARD ROM.
Resident fast machine code
graphics software (in ROM)
provides the following HI-RES
Commands. — MOVE x, y; PLOT x,
¥; DRAW x,y; BOX x, 5; UP; DOWN;
LEFT; RIGHT; FRINT A$; SCROLL;
BLACEK; WHITE CLEAR COPY. See
above for ZX PRINTER listings
using COPY. £88.00.

(1) Q8 Mother bd. +connector+CHRS bd +The special Graphics version of
ARCTIC COMPUTING'S ZX CHESS 11. #45.00.
The strongest chess program with 7 levels of play.

(&) Q5 MOTHER BD +CONNECTOR+either SOUND or CHRS bd. £40.00.

We will be at the following shows ... Come and seg us. ..
THE COMPUTER FAIR, Earls Court, 88rd to 85th April
3rd ZX MICROFAIR, Central Hall, Westminster.

30th April & 1st May

POSTAL AND MONEY ORDERS TO:

Please state Type of machine, Which ROM, Memory size, when ordering.

FIRST CHOICE FOR ZX: SUFPORT:

QB ASTEROIDS,
LEFT — RIGHT — THRUST — FIRE
Software to drive Q8 SOUND BD.
Multiple missiles firing in 8
directions. On screen scoring.
Increasing number of asteroids.
Full mobility of ship to all areas of
the screen. Two asteroid sizes.
Bonus ship at 10,000 points,
Requires 8K ROM, 4K min of RAM
+ SLOW function. £#8.80.

Q3K RAM Bd.

Amn extremely reliable static RAM
Bd. which combines with the
computer's memory to give 4K
total Plugs direct in to the rear
port on your X Computer.
£18.00.

QEMOTHER BOARDBD. &# Q8
CONWNECTOR.

A reliable expansion system
allowing a total of any RAM pack
plus two other plug in boards tobe
in use at once. On board 5V
regulator drives all external
boards. Fitted with two 23 way
double sided edge connectors.
Connector is 2 X23 way edde
conns soldered back to back.
Expansion can operate in two
ways — (1) COMPUTER —
CONNECTOR + Any @S add on bd.
(but no extra RAM pack).(2)
COMPUTER <« CONNECTOR «
MOTHER BD <« ANY RAM PACK.
(R bdstofitin motherbd.) Mother
board £12.00 Connector £4.00.

ALL PRODUCTS FULLY GUARANTED.
QUICKSILVA: 95, UPPER BROWNHILL RD. : MAYBUSH : SOTON : HANTS : ENGLAND.




DOES YOUR SYSTEM
NEED A PICK-UP?

——w  THENSEETHE
No.1 ‘ADD-ON’ PEOPLE
TANGERINEUSERS GROUP

0202 294393

Membership discount scheme: up to 25% discounts available NOW

 Send large (A4) s.a.e. for our comprehensive hardware and software
listings. . . your system need never be alone with TUG support. . . get
tuggin’ it today. Send A4 s.a.e. for mpmbprsmp details — TUG ON!

[

THINK TUG!

PROGEAMMARLE GRAPHICS MODULE

7 N\
Atom Kit 8K 2K £119.00
Atom Assy. BK 2K £149.00

Atom Assy. BK 12K £172.00
Atom Assy. 12K 12K £191.00
for ZKi-81(1K & 16) or BBC Micro o . 2K 12K it
7 ; Printer Interface £199. ﬁ‘:l L
New maths programs — improve your maths and 1K RAM Sete £1.80
programming skills by playing Simon maths Games. Atom Power Supply £8.00
Choose your own level of difficulty — suit ages 10-16. Atom Econet Interface £70.00
10 programs on each tape — most incorporate Moving AT Eprony bcera menefSSEd0.0
Graphics and are fun to run. Programmer’'s Toolbox £24.50
% Printers
Let your computer help you to pass your exams. C‘ cnmr'no dore et s T
L T P —— . = — Epson MX 80 £330.00
Maths1 Number, Area, Fractions, Decmals, Money, Length COMPUTER  epsonmxaorrs £355.00
MNumber, ESt'matl?ri-. Test 1, Game 1. | = Epson MX 80 FT2 £370.00
Maths 2 Volume, Ratio, Percentages, Perimeter, Bases, Time, VIC 20C.P.U. £160.00
Number, Estimation, Test 2, Game 2. VIC Cassette £36.00
= L - -— WIC Printer £200.00 . = x
Maths3 Directed Number, Co-ordinates, .L‘r.gleg_ g:a!e_ Probability, VIC Floppy ezs.00 CATC ey =
Density, Temperature, Estimation, Test 3, Game 3. VIC Memory Expansion  £106.00 | K I I (1 x_"'j | D
e - Hices Circles Inequalities, Stat T VIC 3K RAM Expansion £25.00 | = i
Mathsd Square Roots, Ingices, Circles, Inequalities, Statistics, VIC BK RAM Expansion 700 | [ '\}_j‘ | |

\’um_be.f, Fractions, Angles, Test 4, Came 4 e NIC TBR RAMEreresn 6000
Maths5 Eguations, Directed Number, Statistics, Tl VIC Joysticks £6.50
Probability, Circles, Equations, D\;”“af‘o“*s ‘. | VIC Paddles £11.70

Simultanegus Equations, Test5, Game S Please add 15% VAT to Total Cost.

L »’.?
Orders above 20 post free,
.>’Tﬂ:‘/ \\\ otherwise add 50p.
lmon rz / ;’ ‘- @ Acorn Atom, Bug-Byte and VIC Software.
K_»’I fE‘ d e Selection of Atom and VIC Books.

A
s

Quality tapes copled at normal speed for P ® Spares and Repair Service.

better reproduction. = “'\;\,x__,, . @ Authorised Acorn Dealer.
Cassettes £4 each (inc VAT il = f" ® Send for our Price Lists.
Printed Programs £17 (inC.VAT) NS -
Please add £1 p&p 5 | D.A. COMPUTERS LTD. Tel: (0533) 549407
FREE! blank tape with each et ordered :
Send chegue/PO to: Simon Software, 184 London Road

Freepost, New End, Redditch [ E2
l (State ZX-811K),16K) or BEC) N LEICESTER LE2 1IND

Y¥OUR COMPUTER, MaY 1982 20



STANDARD KEYBOARD AND CASE

=

EXTENDED KEYBOARD AND CASE

Fuller

N

RS [

) 8 1 O (R T ) (£
5 1 0 T ) 50
| D[ o o [ [

Keyboard Only Available!
Built £24.95

\ Kit £18.95 (+P.P.80p)

THE MOST VERSATILE SYSTEM FOR EXPANDING YOUR ZX

& FULLER FD SYSTEM FOR ZX80/81—

This splendid keyboard and case houses your ZX81 printed
circuit board, which is simply screwed into place, the
keyboard plugs into the ZX. You can now enter data with
ease. The 40 key switch board is a custom unit not made up
out of other manufacturers parts. The keytops are our own
design and have the ZX Qwerty and functions foil printed
onto them. Access to the user port, TV, MIC, and ear sockets
are as per the ZX case.

Built keyboard and case £36.70 or £30.70 as a kit plus £2.10 postage

and packing.

The case is designed to house not only the keyboard and ZX
but also our motherboard, power supply, RAM cards and
two other boards, not necessarily of our manufacture. The
injection moulded case measures 200 mm x 350 mm x
60 mm and houses a 42 keyswitch board, the extra keys
can be assigned to other functions. The case is supplied
with a “"Power On’’ LED.

Built keyboard and case £39.95 or kit £33.95 plus £2.50 postage
and packing. Motherboards £15.95 plus 80p postage and packing.
16k RAM board £35.95. 64k RAM board £79.95.

Send SAE for details to:-
FULLER MICRO SYSTEMS, The ZX Centre,
Sweeting Street, Liverpool 2,

Tel: 051-236 6109 /

s

THESYMBOL OF VALUE
ks Svs T

£10.80

::E’M ik MAS-5Y5 3 EFROM E18.00
NAS-5Y5 1 less FID £112.50 ,fff f;‘:;;‘g; e
Mawcom 1, nower RAM  £200.50 Zw 2.1 for MAS :
R LEVEL STSonmpe £22.50
i s IFT:‘PIU #1250 | 2 microsefs

- 2 k
Mascom 2, nouier RAM  £23g.5p | <0 ROM £
CASED SYSTEMS
Mascom 3, o wer RAM £330.40 ATARI
8K wser RAM £34.00
TEK e RAM E90.50 BO0 Computer
32K, uter RAM £102.80 | 400 Compurer i
48K user RAP 11700 | Reccrder o]
POWER SUPPLY Dotk Drive =
Kitfarm £29.35. 16K BAM o
HEMORY CARDS Jepiticks (palr) =
RAM B memcey card Blank Diskectes (51 O
writh TR RLAM - ki £T3.00 Assembler Edisgr =
RAM E memery card Space Invaders (ROM) <
with 16K BAM Eoard £90.00 | Sear Rasders (ROM) %
Addigional 168 RAM E13.50 Missile Command [ROM) vy
Additional T2 RAM £27.00 | Asvercics (R3] [ 4
10 BOARDS Irwitation 1o =2
I'C boards for 3 x PIO, Pragramming (1} o
1w CTC, 1 = UART Inination 1o 5
{Rig) e F10 £40.50 Programming (3) r
Pi0 fesr abave VO £10.80 | TouchTyping o
CTC for abave VO E12E0 | Conversational Erench =
UAET for sbeave /D £14.40 Conversstisra! German =
DISCSYSTEMS Conversational Spanish

Marcom single disc drive

(350K8) incl FDNC card.  £423.00
drive (35068 s3ck) TAFES

Foel. FC care £616.50 | BlnkC12 E4.00
MAS DOS disz op tyatern £40.50 Tapes (b minsiside] fort

APPLE Iraidn BASIC Games £11.50
SHARP MZ80K (48K RAM) e
Apgile 145K PASCAL Hbook £11.95
e — Dk drive with controller Program the -0 £11.95
Dk drive without = Yower Firat Compuiter £7.75
comralier 5 §502 Applications Book . £10.28
Parallel printes interface. % Adranced BASIC £8.95
High speed serial -83 Appie [| User's Guide £11.10
interface o Blare BASIC £8.95
Colour card o BASIC Business Software  £7.05
Apple Writer @ BASIH Computer Gamet  £5.53
PASCAL language system E BASHE Comp Prog
Stlencype printar in Sclence & Eap £8.55
Blank difkettes BASIC with style £E.95
SARIC A solf
w ACCESSORIES teaching gulde £5.95
CP{M Uper's Guide
:,w SUPAVALUE - : al {Cuberne) £10.10
1EK AAM curd £85.00 Game Playinp with BASIC €830

£85.00 Geatieg ssquairaed with

ZBO procasior cand

SHARP PC1211 Srimemes S lius  an

Mizras ol 0
Display switch E18.00 R
Slot extencier £6.00 a’f;::::gm'c e
BOOKS Basic Concepry E10:10
Micresaft BASIC EBLTS =+
Computers for Everyane  £6.00 Mare BASIC Game: (%13
Ecneﬂia :E":E HMenly BASIC
rog Appbe Ii E1.60. | aneh el 7.
Apple BASIC Dara h::‘:::‘;-’;f;l; s
File Programening £8.95 Appliza PET ET.95
Mzkoe a sueceas af Programainga
Hicro-computing in Miera — 8503 £8.08
your Bisanen £4.95
- YOU'LL VALUE OUR EXPERIENCE
‘3 SUPAVALUE YOU'LL VALUE OUR PRICES

-lrccl“l.a-l'-{.u\r(.llbmlcﬂu-|rul:ux|:u.u:uE\:Ti;-:4¢mq|: AILABLE

ALL PAICEL EXCLUDING WEL &

ATARI 800 (16K RAM)

EITEEEE!

“ SRS MICROSYSTEMS
S e e
(Clased Marday).

YOULL FIND
SRS SUPAVALUE
HERE

Ta FOTTERE BAR | |
COCKFOSTERS

To Wi § BARKET

Ta SOUTHOATE
& Hams Cur, Bd,

52s

%ﬁ
Ly

LX)

<
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P
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B.B.C.MICRO VIC

e

.

SPACE WARP The ultimate Star Trek game - High resolution colour graphics, sound, real
time. Probably the most sophisticated Trek type game available. Supplied on cassette
together with a 16 page manual, command refersnce chart and function key labels.

For medel B BEC Micro - Price £11.50

CHESS - Model B, Machine code chess game with high resolution graphics. Many levels of
play and options. Castling and en-passant.

Price £11.50

GOLF - Model B. An 18 hole, par 72 course, complete with fairways, rough, bunkers,
trees, streams and greens. Skill and careful club selection are required to get round
with a good score. To make things more difficult, you have to Specify a fault in your
game, which the program will reproduce, and your handicap. At the end of the round, the
program produces your scorecard for the round.

A highly entertaining program, which is likely to have you up late into the night for a
par.

Price £7.00

BE.B.C, MULTIFILE Versatile multipurpese filing system for model A or B. Allows you to
set up your own file structure, medify files, search for files, perform calenlations
and save and load files, 100's of possible applications. Comprehensive instructions
and examples included,

Price £25.00

BACKCAMMON Standard Backgammon game for both model 4 & B. Fast computer responses.
Playing instructions included.

Price £8.00

THE BEEBON 4 new magazine devoted exclusively to users of the B.B.C. Micro, containing
tested programs in each issue, written. by professicnal programmers. Published every two
months starting in May.

Annual subscription (6 issues) £7.50

ADVENTURES

The Damsel and the Beast £6.50 Program Pack 4 £4.50
Dt £9.00 Program Pack 5 £4 .50
House of Cnomes £7.00 Program Pack 6 £4.50
Star Trek £5.00 Program Pack 7 £5.00
UTTLITIES Program Pack 8 £6.00
ZXAS Assembler £5.00 OTHERS

ZXDE Disasserbler/Debugger £6.50 Constellation £8.00
ZXTK £6.,00 Whist £, 00
RENUM Renumbering program £4.00 Multifile £17.00
GAMES PACKS Invaders £4.00
Program Pack 1 (1K) £3.50 1K Breakout £k, 50
Program Pack 2 £3.50 EDUCATTONAL

Frogram Pack 3 (1K) £, 50 Videograph £7.50

Tables teaching & testing £6.00

Fruit Machine 12K £4.00 Viemen
Chess 12K £3.00 (For the unexpanded Vic) £7.00
U7 12K FP £8.00 Another Vic in the Wall et
Invaders 12K £8.00 {Breakout - unexpanded) £7.00
Galaxian 12K E? -00 Vicgarmmon
Breakout Ly £4.00 K expansion
Pinhall 6K £l, 50 (atisn ) it
Star Trek 12K FP £5.00

: £7.00
gzﬁzﬁn éﬁ“ EE s;’;_ 0 ACCESS/BARCLAYCARD ORDERS ACCEPTED
e = S 5. 50 ON 24-HOUR SERVICE ON 051 227 2642
Golf 6K FP £5.00
S i 200 BUG-BYTE, 100 THE ALBANY, OLD HALL STREET,

; 9EP.

e b o LIVERPOOL L3
Last run 7K £3.00
2K Programs 1,2&3 £4.50

ZX81 ATOM

S
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Beelines five your

VIC

a 40 column display
with 32K of extra
RAM as well!

parts and
labour
guarantee,

PRICE: [ Nett | VAT |[TOTAL|
£220.00| £33.00 |£253.00

The Colour Writer VIC Expansion gives you the most
cost effective way of expanding your VIC to 35K AND
we give you the added bonus of a 40 Column display
free of charge. Now you can have the luxury of a
32K Pet AND Colour to enhance your programs. The
Colour screen consists of 960 charactersin a40 column
by 24 row layout (to Viewdata standard) with the 25th
line for status information. The programmable features
include 7 foreground and background colours,
flashing, double height characters, block graphics and
any combination you care to name; and not content
with a 35K VIC, we give you an extra motherboard slot
for further expansion.

IN:

1 | J 1 \'.\

v BEELINES (Bolton) LTD
FREEPOST (No stamp required)
Bolton BL3 6YZ
Telephone (0204) 382741 & 384599

24 hour answer phone: 0204 385299
Reg. office: 124 Newport 5t., Bolton BL3 6AB.

Dealer enquiries welcome.
o - O I .y
I Please send me:

Qty. | Item Price

Beelines VIC 35K + 40 Column
Expansion Linit @@ £320 + £33 VAT

I enclese cheque/P.O. D
l OR  Please debit my:

Iﬁu:cess sa4 | | |
IBarc.Ia\-card 4929| | | I[

lE:plry'DatE- e e e o Ll
MName == - e e .

Address __

Code__

Tel, (cayl =
Official orders welcome —

we will ship to approved account holders an receipt of firm order
Delivery free within mainland LK

Access and Barclaycard welcome. [Cz= |
I Telephone answering machine for 24hr/7 day g &
o
AL E

f—1
J—
(e
H
i
1
|
-
N I I N En B BN N DN .

creditcard orders 0204 385299
I Freepost: Beelines, FREEPOST, Bolton BL3 6YZ (7]
1

¥C.5.82.
s En e e e e e B D e .
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TEXAS INSTRUMENTS
HOME COMPUTER STOCKISTS

ABERDEEN Dixons ALTRINCHAM Boots ASHFORD
Rumbelows BARNET Rumbelows BASILDON Rumbelows
BASINGSTOKE Boots BATH Wildings, Boots BEDFORD Carlow
Radio, Rumbelows, Boots, Comserve BILLERICAY Rumbelows
BIRKENHEAD Dixons BIRMINGHAM Dixons, Hewards Home
Stores, Boots BLACKPOOL Boots BLETCHLEY Rumbelows
BOLTON Wildings BOREHAMWOOD Rumbelows BRADFORD
Ackroyd Typewriters BRAINTREE Rumbelows BRENTWOOD
Rumbelows BRIGHTON Gamer, Boots BRISTOL Dixons, Wildings
BROMLEY Rumbelows, Boots, Wildings BROMYARD Acoutape
Sound CAMBRIDGE Rumbelows, Dixons, Wildings, Heffers
CANTERBURY Rumbelows, Dixons CARDIFF Boots, Dixons,
Computer Business Systems CARLISLE Dixons CHELMSFORD
Dixons, Rumbelows CHESTER Boots CHINGFORD Rumbelows
COLCHESTER Wildings, Rumbelows CORBY Computer
Supermarket CROYDON Wildings, Boots, Dixons, Allders
DARTFORD Rumbelows DERBY Datron Micracentre, Boots
DORRIDGE Taylor Wilson DUNSTABLE Rumbelows
EASTBOURNE Rumbelows EDINBURGH Robox, Esco, Texas
Instruments, Dixons, B.EM. ENFIELD Rumbelows EXETER
Peter Scott, Boots, Dixons GLASGOW Boots, Esco, Robox,
Dixons GLOUCESTER Wildings GRAVESEND Wildings

GT. YARMOUTH Rumbelows HANLEY Boots HARLOW
Rumbelows HATFIELD Rumbelows HEMEL HEMPSTEAD
Rumbelows, Dixons HIGH WYCOMBE Wildings HITCHIN
Rumbelows HODDESDON Rumbelows HULL Radius
Computers, Boots, Dixons, Peter Tutty ILFORD Boots IPSWICH
Wildings, Rumbelows KINGSTON Wildings, Dixons LEEDS
Wildings, Dixons, Boots LEICESTER Dixons, Boots LEIGHTON
BUZZARD Computopia LETCHWORTH Rumbelows LINCOLN
Dixons LIVERPOOL Dixons, B.E.C. Computerworld

LONDON: Balham Argos Bow Rumbelows Brent Cross
Dixans, Boots Camden Town Rumbelows City Road Sumlock
Bondain Clerkenwell Star Business Machines Curtain Road
Eurocalc Ealing Adda Computers EC1 Argos Edmonton
Rumbelows Finchley Road Star Business Machines Goodge
Street Star Business Machines Hackney Rumbelows
Hammersmith Dixons Holborn Wildings, Dixons Hornchurch
Wildings Hounslow Boots Knightsbridge Video Palace, Harrods
Marble Arch Star Business Machines Moorfield Dixons
Moorgate Star Business Machines New Bond Street Dixons
NW1 Mountaindene Oxford Street Selfridges, HMYV. Dixons
Regent Street Star Business Machines Tottenham Court
Road Landau, Eurocalc Victoria Street Army & Navy

Wood Green Boots, Rumbelows Woolwich Wildings Loughton
Rumbelows LUTON Dixons, Rumbelows, Wildings MAIDSTONE
Dixons, Boots, Rumbelows, Wildings MALDON Rumbelows
MANCHESTER Orbit, Wildings, Boots, Dixons
MIDDLESBROUGH Boots, Dixons MILTON KEYNES
Rumbelows, Dixons NEWBURY Dixons NEWCASTLE Boots,
Dixons NORTHAMPTON Dixons NORWICH Dixons, Rumbelows
NOTTINGHAM Bestmoor, Dixons, Boots ORPINGTON
Rumbelows OXFORD Science Studio PETERBOROUGH Boots
PLYMOUTH J.A.D., Dixons PORTSMOUTH Boots, Dixons
POTTERS BAR Rumbelows PRESTON Dixons RAMSGATE
Dixons RAYLEIGH Rumblelows READING Dixons ROMFORD
Wildings, Rumbelows, Dixons RUSHDEN Computer Contact
SANDY Electron Systems SHEFFIELD Datron Microcentre,
Dixons SITTINGBOURNE Rumbelows SLOUGH Boots, Wildings,
Texas Instruments SOUTHAMPTON Dixons, The Maths Box
SOUTHEND Rumbelows, Wildings, Dixons ST. ALBANS
Rumbelows STEVENAGE Dixons, Rumbelows STRATFORD
Rumbelows SUDBURY Rumbelows SUTTON Wildings
SWANSEA Dixons SWINDON Wildings TONBRIDGE
Rumbelows WALTHAM CROSS Rumbelows, Wildings
WALTHAMSTOW Rumbelows, Wildings WARE Rumbelows
WARRINGTON Boots WATFORD Computer Plus, Wildings,
Computer Centre, WELWYN GARDEN CITY Rumbelows
WETHERBY Bits & Pieces WIMBLEDON Wildings
WOLVERHAMPTON Dixons WOODFORD Rumbelows
WOOLWICH Rumbelows



TEXAS INSTRUMENTS

With the Home Computer from Texas Instruments,
you can converse in the five major languages:

BASIC, PASCAL, TI-LOGO, ASSEMBLER

and it speaks English!

* Raglsterad Trage Mark
Taxas Inairuments

When you compare the TI-99/4A Home
Computer to its competition, you'll find it is a
truly remarkable machine. For a start, it enables
you to use the most important programming
languages. Something that is difficult to find on
other comparable computers. What’s more, it
has a large 16 K Byte RAM memory capacity,
expandable to 48 K Byte. With the addition of
certain peripherals and a Solid State Software®
Module a total combined RAM/ROM capacity
of 110 K Bytes is available. The TI-99/4A Home
Computer plugs into an ordinary TV set and
can be expanded into a complete computing
system with the addition of peripherals such as
two ordinary domestic cassette recorders, remote
control units, disk memory drives, speech
synthesiser, and thermal printer. Via an RS 232
interface option, other penpherals such as
communication modems, impact printers and

plotters can be attached. With it's high resolu-
tion graphics with 32 characters over 24 lines in
16 colours (256x 192 dots), three tones in five
octaves plus noise, and BASIC as standard
equipment and options such as other program-
ming languages -UCSD-PASCAL, TI-LOGO
and ASSEMBLER -and speech synthesis, you'll
find that the TI-99/4A Home Computer more
than compares with competition. Especially
when the starting price is £340 or less. When
you want to solve problems there are over 600
software programs available worldwide -
including more than 40 on easy-to-use Solid
State Software® Modules.

After all, from the inventors of the micro-
processor, integrated circuit and microcomputer,
it's only natural to expect high technology at a
realistic price. o

The TI-99/4A Home
Computer: another way we're
helping you do better.

Enjoy a new world of learning.

TEXAS INSTRUMENTS

LIMITED
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TURN ‘LISTINGS'INTO
DYNAMIC ZX GRAPHIC PROGRAMS.
__ A

i BT Al you need is & pencil, ingenuity, and Print 'n” Plotter Producst

Within hours you'l discover all sorts of ways 1o change “words” into computer “pictures”
and produce really dynamic programs!
You can do it easily with the heip of a PRINT ‘N’ PLOTTER
JOTTER and FILM.
The JOTTER is a 100 page Graphics Pad designed for the
ZX81/80. Every page has @ PRINT and PLOT grid showing
the screen focations. It tells you any part of the screen in
seconds, and gives you a ‘sketchpad’ 1o produce incredible
graphics for games, business programs, information
panels, tabulations — everything the normal ‘listing’ lacks!
PRINT ‘N’ PLOTTER FILM is used with the JOTTER and is a matt, transparent, film
version with identically-sized grids. Use it ta co-ordinate PRINT or PLOT, or use it to ‘topy’
photographs, maps, charts, iettering or illustrations to use in programs. You can draw on the matt
surface, and rub-out or wash it and use again! Print 'n’ Plotter products will help you produce
dynamic programs, whether you're converting existing listings or writing an original.
|I sk for them at your local Comp Shop, or send today for mail order.

— — —— e me: e m— — — —— I TN —— —

:
4 pg .
Rapy; cg © Manya

If you do nat wish 1o use this coupon Write, safing your requsements, M Pﬁﬂ?ﬁ-’_ﬁ'q 5 _l

To: Print ‘" Plofter Products (¥C313 Borough High Street, London SET 9SE. :::;H il ?E,fi-}-l Wb 4
Fyleaf O Pleasesend me ... JOTTERS @ £350 O Pessasendme ... FILMS @ £2.25 R00ueTgR, g,:fﬁ's-- |
cover. | 0 Plgse send me ... MANUALS @ £1.00 (£1.50 f ardered without JOTTER or FILM] 1 th:

J‘ | s = — [ Remittance enclosed 3 Bl my AcoessiVisa N I
2hole® . | e |
"“"d‘;ﬂm PRINTGrid.|  Program Arddress f |

PLOT Grid nomssece L YC3
100 Sheets. Size A4, Mate: Orders ane ussally posted within 48 bours of receipt. IF you raquire 13t Class pest please add 50p to order.
Board backing. I

— —  —— S, S T TS — — N S— I S —— — —  —— —
Awdilabile at = Bubher Micro Shap 374a Streatham High Rd. London SW16 « Denny's Booksellers 2 Carthusian St, Landon ECljs Microwars 131 Metton Rd. Leicester.

MICHAEL ORWIN'S ZX81 CASSETTES

CASSETTE ONE
for 1K ZX81

CASSETTE TWO

Ten games in Basic for 16K ZX81

month. Please let . . . into the
secret of your first time load
every timel”

E.H., London SW4

Just two our of over 20
unsolicited testimaonials.

INVADERS (1K)

AWARI

BUG SPLAT

PONTOON

wou STUCK AT 1%

IEE ok
T4 CiBa

pon

Bouncing Letters, Bug Splat.
1K Basic Programs:

far when you get 16K.

Cassette One costs £3.80.

Cassette One 1K machine code programs:
React, Invaders, Phantom Aliens, Maze of Death, Planet Lander,

I Ching, Mastermind, Robots, Basic Hangman.
PLUS Large screen versions of Invaders and Maze of Death, ready

I WILL STICH WITH A7

WOU. MAVE UDN CLeD

RECTANGLES

. ] =

“I had your Invaders React " aTaaetnig e e R e S G
cassette . . . | was delighted bl Bad ° 'y : ok ¥
with this first cassette.”” - i
P. Rubython, £ . it
i — Ll LELLL) |

i 8¢
‘| have been intending to write " . 85
to you for some days to say PHANTOM ALIENS e 4 L
how much | enjoy the games
on ‘Cassette One’ which you = ZaZa P-E'&r_ e
supplied me with earlier this T Y

PENNY SHOOT

HITS B HAX 1%

Cassette Two contains Othello, Awari, Laser Bases, Word

Mastermind, Rectangles, Crash, Roulette, Pontoon, Penny Shoot

and Gun Command.
Cassette Two costs £5.

Recorded on quality cassettes, sent by first class post, from:
Michael Orwin, 26 Brownlow Road, Willesden, London NW10 9QL.

{Mail order only please)
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“A leading computer
company proves
that if you've got
something worth
showing,

it's good business
sensetomake
anexhibition

ol

THE THIRD INTERNATIONAL
COMMODORE COMPUTER SHOW OPENS JUNE 3rp

The Commodore Show is one of the See us at: The Third International
finest opportunities to see the best of today’s Commodore Computer Show, Cunard Hc-tei,
microcomputer systems in action. A wide Hammersmith, London.

range that covers our home colour computer  Thyrsday June3rd  12am -6pm
and our selection of sophisticated business  Friday June 4th 10am - 6pm
systemsas well as the latest in softwareand  Saturday June 5th ~ 10am-5pm
related pmducts
Alsowe’ll demonstrate just how they can n For further details ring
im prove efficiency, whatever line of business a SLOUGH (0753) 79292
you'rein. - L
There'll be seminars on education, 675 Ajax Ave, Slough, Berks.

‘communications and a wide variety of
i ﬁusﬂa&ss applications.

uests include knowledgeable and -
sting people like Jim Butterfield, who's B cummOdDr‘e

c:-:.::t-astauthonty onthe PET and its COMPUTER

it's the biggest and best to ot ¢
how yet, and ciefmliely not to Qu;te_s;mphgyou b enefit

mour experience
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-“ts
If you are interested in a particular article/special
feature or advertisement in this journal

HAVE A GOOD LOOK AT QUR
REPRINT SERVICE!

We ofter an excellent, reasonably priced service
working to your own specifications to produce a
valuable and prestigeous addition to your
promational material. {(Minimum order 250 copies).
Telephone Michael Rogers on 01-661 3036 or

complete and return the form below.

_— e e e e e e m——

To: Michael Rogers, Your Computer, Reprint Depart-
ment, Quadrant House, Sutton, Surrey SM2 5AS.

laminterestedin .............. copies of article/advert.

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

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

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

BBC SOFTWARE
Wordwise

The Word Processor for the BBC Micro Computer.

Word processor for the Model B Micro. Supplied in
ROM and therefore leaving about 27K for text, over 4000
words. All the usual word processar features plus several
unusual ones like a fully automatic word count. Available
soon for £656.00 + £1.50 p&p + VAT. Ask for leaflet
describing WORDWISE in more detail.

RAM UPGRADE kit to increase Model A to 32K RAM.
Run Model B programs and graphics. Supplied with
instructions — around £30.00 + VAT. Phone or write for
latest price and availability.

CASH waiting for any good programs to add to our
range. We pay excellent royalties or cash.

OMPUTER 5 wavsipe
ONCEPTS  CHIPPERFELD

HERTS WD4 9JJ
(09277) 62955

AT LAST! THE zX
T-SHIRT

IF YOU'RE PROUD

OF YOUR ZX81

TELL THE WORLD

WITH A HIGH

QUALITY T-SHIRT
OR SWEATSHIRT.

All shirts machine washable,

Available in black or white with
red logo just like your ZX81!
State size and style

when ordering

Sm T. SHIRT SWEATSHIRT

L £4.25 £6.95
XL

ORDER NOW: FIRST 100 ORDERS WILL RECEIVE A FREE C12 CASSETTE

CHEQUE/ PO TO
PSS
112 OLIVER STREET
COVENTRY CV6 5FE

PSS IS INDEPENDENT OF SINCLAIR RESEARCH

ZX81 16K RAM Cassettes

This is what BUYERS of our
GAMES to test your skill & tactics
have said:

“WERY NASTY MOUNTAIN anc NASTY INVADERS . . . are both very wall
written”; “Il would now like 10 order a copy of NASTY MOUNTAIN . . a% | arm
thoroughly pleased with the goods™: Ciliene, London

"NASTY INVADERS . . . VERY NASTY MOUNTAIN: with no loading problems at all
and the literature you incleded, will cartainly purchass from you again”;
ND.H. Hudderstiold

“Thanks for the NASTY INVADERS Program — it works fine. Please send VERY
NASTY MOUNTAIN": Cilient, Eire

"I like NASTY INVADERS . . . the graphics are excelient: VERY NASTY MOUNTAIN
is 250 an excellent game. These are two of the bast games | have for my ZXB1.
Michael 8. McAlisrer. Lakenheath, Suffolk

MASTY INVADERS: Get them befora your Bosses get you! £4.95
A 20 minute plus Action-Packed Game You are oo duty in the Defence Radar
Centre. An invasion starts. Your task is to prevent the Enemy from landing. But you
have problems: not only do you have to stop the invaders making repairs to their
craft, but there could be pérsannel trouble too! Good control is rewarded, but errors
are panalised. Don't despair — Rank Has Its Privileges!|

NASTY MOUNTAIN: Sohve the Clugs if you want 1o Escape £4.95
You ane leading an énpedition and come (0 an impassable mountain ranga. It looks
ikt & leng detour until an old goat-herd announces that thare i an opening in the
rocks into-which the oecasional animal wanders, but they never re-appear . . . See if
you ean solve the mysteries of Nasty Mountain and continge on your travels.
Whether you succeed or fail, you can ahways try again — but somehow itT's net guite
the same as beforel

VERY NASTY MOUNTAIN: But don't CHEAT or you will pay forit! £6.
An advanced version of the Masty Mountain Game with 16 Levels of Play. Practice
Makes Perfact — but the more cluss vou sohee, the more your 1aclics are tested!

JUSTIFY YOUR ZX81 AS ABUSINESS EXPENSE

PETTY CASHIVAT: Know where sour Monay went! £10.00
Enter Date, Narrative and Gross Expenditure for each Cash Purchase. Classifies into
20 Sub-Headings and 13 Main:Headings and gives Gross. VAT, Net and Exempt
Subtotals and Totals. it's s0 good. we use it ourselves.

VAT BOOK INPUTS: Written for the Small Business & Sole Trader E12.00
As the Petty Cash/VAT Program ou:r with the facility to add in your Chague and
Standing Order ltems 10 give Inpuis Sotiom Line Totals

Chegues/FP.0.s to:
GILTROLE LTD.,
DEPT. ¥YC, PO BOX 50, RUGBY, WARKS. CV21 4DH
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™= =
® . JUST OPENED - JUST OPENED - JUST OPENED - ®
B -
= - LONDON’S - g
- HOME COMPUTER CENTRE- =
| | &
- ‘AGORN- -BBC: 5
|| - ]
B N
|| B
B B
| | B
B =
& ~ E
B . GAMES-HOME FINANCE-EDUCATION - H
B .ALLYOUNEED-ALLE L
. lhTi‘uere;(s atfg‘;dntasgc ct:wice gf_i?omtel c<_:-tmputer5_ ohr; .

e market to ay. tac one brilliant in 1ts own rignt.

l Bu%rgh;ﬁgg?g ?at?:n;;sg T1tef|$:i ?;.ctn;\.:l?icrostore, we'll .
l lé:;dti;stggsdt ﬁéﬁéerfqujremems and advise you .
et el e i
. Hundreds of items and accessories on display. .
. Come and see them before you buy- .
1 MICROSTORE =
; | E
- -327-KING'S ROAD-LONDON-SW3-
-PHONE-01-352-9291 - =

MICROSTORE
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Support for ATOM ........c.ccoviviviiiiiiiiiniocesnsesssessess. @nd ZX

The Atom Magic Book The Explorer’s Guide to the £X81
A wealth of games and other programs: storing speech in your ATOM, IF ¥YOU'VE GOT A ZX81 THEN YOU NEED THIS BOOK !
converting programs written in other BASICs  tape recording hints, Prograns for TK RAM, and programs for 16K RAM.
and many maore useful | software and har\dwaleilips. £5.50 Games, Business and Engineering Applications.
G " . s RAM & 1/0 Circuits. Useful ROM Houtines. Hints
etting Acquainted with your and Tips. 120 pages £4.95
Acorn Atom
By Tim Hartnell and Travor Sharples. 80 programs including &
Dls.ughfsl £7.95 mat ca" I DO WI“‘I 1 K?

By Roger Valentine. A fresh and original book

n'e Memory fo,r vour ATOM containing 40 programs and routines for the

unexpanded ZX81.
16.0r 32K BYTE VERSIONS Expand your ATOM to 28 or 38K RAM L
ldeal for Word Processing, Chess programs and Businass Software. 34 Amaz'“Q GamE’S f'Dl' the 1K ZXB"

by Alastair Gourlay. £3.85

£4.95

Fully Compatible with other Acorn ATOM software and hardware

Versicons available to fit inside the ATOM while still lzaving room

for other extensions such as the Acorn ATOM colour encoder board., n

Eurocard rack mounting types also available The £X80 Maglﬂ Book
*With 8K ROM/ZX81 Supplement®

Games programs, computer music, converting programs

FRICES: INCLUDING U.K. P&P &15% VAT

MZ163A 16K Built & tested to fit inside ATOM'S case £59.50 written in other BASICS, improving the picture
M21638 32K ., £74.00 RAM & 1/0 circuits, and much more £4.75
MZ163C 16K Built & tqimd E.urocitd rack mounting £62.00
MZ1630 32K ., - £76.50 H H ed H
MZ163E Bare PCEB 10 butld any of abm'e with data £23.00 Gettl"g Aﬂqual“l w’th rour zx31
MP100 DC/DC convertar; powers any MZ 163 board from 75 + programs including Draughts: by Tim Hartnell £4.95
unregulated 8V supply such as the ATOM mains adaptor £8.50

; £ : 4
$.AE. for further details. B Mastering Machine Code on your ZX8

+15% VAT WHERE APPLICABLE. by Toni Baker.
WSJ‘ OVERSEAS CUSTOMERS ADD 180 pages of immense value 1o beginner and expert alike. £5 .95
£1.50 CARRIAGE PER ORDER

e PAYMENT WITH ORDER PLEASE. EEEE =] ==
TIMEDATA LTD,, Dept A, 57 Swallowdale, Basildon.
Essex. SS165JG Tel; (0268) 411125 (MON-FRI) tl I = L

FALL OF THE GIANTS,

RISE OF THE
OWBOYS?

How will the big computer companies fare in the battle
for the personal computer market?
& 4 4 & Will the small backstreet people win?
| NTROVGLIROGHC - ; ' And are they cowboys—or the giants of the future?
i Read about Yes Minister,
anew Whitehall game. See our review of Supercale:
tune intothe BBC micio....
... and that’s just a sample of Practical Computing together with
advice for users of Pet, Apple, Tandy and Sinclair ZX 80/81 computers.
Buy Britain’s leading personal computer magazine.

MAY ISSUE ON SALE NOW.
80p AT YOUR NEWSAGENT’S -BUT HURRY.

Practical
Computing
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MICRO GEN QUALITY
PRODUCTS

7X81 A/ D CONVERTER BOARD

This 4-channel analogue to digital converter, originally developed for joystick control, can be used for such
applications as measurement of voltage, temperature, light intensity etc.

The board fits in between the RAM pack and the ZX81. (No skill is required to make this connection, and it
actually improves the stability of the RAM pack.) Price now only £18.50

JOYSTICKS FOR THE Z2X81, only £9.60 each

e The most exciting add-on ever for the ZX81, free yourself of that dead, unresponsive keyboard.

@1 or 2 joysticks may be connected via our A/D board.

eTurns your ZX81 into a true programmable games machine.

eExtends the capability of the ZX81, imagine the tremendous variety of games and applications that now
become possible.

® Details supplied on how to use the joysticks in your own programs.

Please note that you cannot connect conventional analogue joysticks directly to the digital input ports found
on most 1/0 boards, an A/D convertor such as outs is required.

A free copy of ZX AMAZE plus any one of the games listed below when ordering a joystick and an A/D
board.

Programs available

P2 O T e ol A7 28 You've tried the rest, now try the best.

This program has many features including an ever increasing rate of play (they'll get you in the end).
only £3.95

P28 3. LI Quite simply the best breakout on the market.
Features seven bat angles (you won’t find this one easy.) only £3.95

Fa L S e]i 18 A very addictive arcade game.

Bomb and shoot your way out of trouble, otherwise you are doomed to crash. Generates a different
pattern, for a different game each time you play. On the reverse of the cassette is ZX REFLEX, find out how
fast you really are. now only £3.95

The original and still the best.
* Graphic display of chessboard. * 5 levels of play. * Displays record of your moves and the computers.
* Board can be set up to any position. * Has ability to change sides or level in mid-game. * PLUS. *
CHESS CLOCK on reverse side, records time taken by each player. * Resetable function. * Single key

entry.

NOW ONLY £6.50
All our games are written in machine code, and can be used with joysticks or keyboard {except chess,
keyboard only). Supplied on cassette with library case.
To allow you to prove to yourself that our products are second to none, MICRO GEN offers the following
terms to our customers.

14 DAYS FREE APPROVAL ON ALL PRODUCTS

All money will be refunded if goods are returned in good condition within 14 days of despatch.
If you write a program which is exceptional, please submit it to us. We will offer a royalty if it is suitable.

= e T e e

Please rush me: (tick items required)

MICRO GEN A/D BOARD 1 £18.50 JOYSTICK [l £9.80
ZX SPACE INVADERS C £3.95 Z¥X BREAKOUT 0 £3.95
ZX NEW-YORK [[1£3.95 ZX CHESS [ £6.50

MORE DETAILS
Please add 40p towards post and packing on all orders.

T p e e e o i i e S L Sl K B PP L Chegues and P.0.'s payable to:
MICRO GEN, Dept. YC4

40 o T P e P PRSP I CEPLEE

24 Agar Crescent,
.............................................. e L L L R T T L R R ) Bracknell'
..................................................................................... Berks.
P e I e o e s e S o o e i o il
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“STARTREK"™

16K STARTREK: Exciting space adventurs game
including klingons starbases, phasors, 8x8 galaxy,
4-levels of play, long and short range scanners, etc.

“SUPER-WUMPUS"

16K SUPER-WUMPUS: Can you hunt and catch the
mysterious wumpus in his underground labyrinth?
Intriguing underground adventura.

“GRAPHIC GOLF”

16K GRAPHIC GOLF: Test your golfing skills on
SILVERSOFT'S 18-hole golf course. Many hazards
including lakes, trees, streams, rough, etc.

“GAMES PACK 1"

16K GAMES PACK 1: Fantastic value for money,
nearly BOK of programs on one cassette. Five games
including “‘Real Time Graphic’” Lunar Lander, Starwars,
Hammurabi, Minefield, Mastermind.

“3D-MYSTERY MAZE"

16K 3D MYSTERY MAZE: Amazing three dimensional
maze. Walk through the maze in 3-dimensions, ultra-
fast machine code display, hundreds of different mazes.

“ZX-ZOMBIES"”

Can you escape from the man-eating zombies by lead-
ing them into the pits? B-levels of play, increasing
difficulty.

mmmmm SILVERSOFT (Dept. YC) —=
B /0 Empress Avenue, Iiford, Essex.
B T, (1518 0877 e e e

DOCIMODUS

ZX81 16K Software
. . one step beyond the ADVENTURE concept,
a LIVE game . . .

The Planet Game

This program consists of an active computer model of the
planet Docimodus and its many life-forms. This micro-planet
comes to life in your ZX81, you just load and join in. See life-
forms evolve, compete for better countries and resources,
wateh all out wars between neighbouring factions, take careful
note of the interactions and when you see your chance, land
your fleet.

Can you guide your settlers to world dominance? Four
different display modes, Tactical, Statistical, Progressive plus
Mewsflashes on bottom two lines (22 & 23). All displays are
updated dynamically.

At the time of writing nobody has yet taken over the planet
Docimodus — but we know it is possible so we have included a
number of menu driven utilities so that you can create your own
planet and life-forms. £5 on cassette.

Multiple Account Budget System

An 80 account budgeting and trend projection package.
Allows analyses and projection forward of individual items of
spending or groups of items. £9.50 on cassetie.

Bank Account :
All the usual features of a bank account program plus item
reference and automatic file rotation. £4.50 on cassette.

Elephant and Castle

A dynamic graphics adventure game with midgame save,
action replay and highest score transfer from game to game.
You can break the record score? £5.00 on cassette.

Dominoes

Play against the ZX81 and try to get into the top ten. Most
places are currently held by the computer. Full screen graphics.
All 28 dominoes can be on screen at the same time.

£4.00 on cassette.
DOCIMODUS
161 Walmersley Road, Bury, Lancashire BL9 BDE.

ZX31/ 16K SOFTWARE

100
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NEW! NEW! NEW!
ARCADE GAMES!
“SPACE-INVADERS"”

Simply the best yet, the closest thing to real space
invaders on the ZX-81 including 1 or 2 player option and
software to drive the QS-character board for reall

invaders.
“ASTEROIDS"”

Authentic representation of the arcade game with left,
right, thrust & fire controls, 5-levels of play & alien

spaceships.
“DROPOUT"

Can you stop the aliens from building up in their launch
chutes before they drop down & destroy you. Exciting
arcade game.

Cheques/P0Os payable to "SILVERSOFT".

Prices Astercids & Dropout £5.95 each
The rest £4.95 gach
Two or more deduct  £1.00
S.A.E. FOR CATALOGUES

ZX81, VIC-20 & BEC SOFTWARE WANTED
EXCELLENT ROYALTIES SAE FOR DETAILS

ROMAN EMPIRE

— the latest 16K game from

M.C. Associates
(specialists in war games
and simulating in the
Ancient Period) "

®You are Emperor of Rome in the
early days of the Empire.
@ Your Aim — to conquer and subdue all
the hostile countries surrounding you.
®Select Legions to build armies.

® Appoint Generals.

® | aunch attacks and fight campaigns.

@ Morale, fighting efficiencies, energy etc. all taken into
account in this challenging new game. Price £5.95

Also
The very popular and totally addictive game set in
Ancient Greece;

TYRANT OF ATHENS
Price £4.95

OR order both games now for only
£10.35.
Chegues or P.0.'s please made payable to:

M.C. Associates
4 GRANBY ROAD, CHEADLE HULME,
CHESHIRE 5K8 6LS.

i
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GO104 CYLON ATTACK: This 3D all action game in
high resclution graphics, takes you into the Science
Fiction waorld of Interstellar Wars.

Strapped in a Starfighter, looking out into the void of
space, you glance at the instruments, the long range
scanner has the CYLONS pinpointed. You select the
nearest target and turn 1o meet it ready to defend Earth
to the end!ll

In keeping with our Companies pricing policy on all
ATOM GAMES SOFTWARE this REMARKABLE game is
only £4.95

5K Text 6K Graphics — NO FLOATING POINT.

NEW RELEASES FOR THE ATOM

G0106 ATOMIC CUBE: Based on the popular cube
puzzle, you can now try to solve the atomic cube.
Displayed in high resolution 3-dimensional graphics. 5K
text 6K graphics in colour or monochrome. Floating point
required.

Price £4.95

G0107 MISSILE COMMAND: Fast moving version of
the popular arcade game. Shoot down the aircraft and
missiles before they destroy vour cities. 5K text 6K
graphics.

Price £4.95

G0108 POLARIS: Navigate your sub through dangerous
waters and sink the convoy before the escorting warships
track you down and sink you. BK text 6K graphics.

Price £3.95

G0109 PONTOON: The first in a series of card games for
the atom using high resolution graphics with split screen
text. Can you break the bank and beat the micro? BK text
6K graphics.

£3.95

OAKLEAF COMPUTERS w10

Education Hobbyist & Small Business Computers

ATOM UK101-SUPERBOARD

OTHER TITLES FOR THE ATOM

G010 POLECAT 5K text 6K graphics

GO0101 EARLY WARMNING 5K text 6K graphics
(0102 MINEFIELD 5K text YK graphics
G0103 TANGNED 5K text 2K graphics

G0105 ROBOT NIM 5K text 12K graphics

BERRR
RERRSR

Watch this space for our Adventure Competition

Superb Prizes ? see next months issue

UK101/ SUPERBOARD RANGE

50100 MADMAN: Watch out for the guardians as you
travel the maze collecting points and bonuses. Can you
beat the high score so far — 141,800 by M. Hickling.
RBuns in 8K. Price £4.95
50101 PONTOON: The first in @ new series of card
games for this machine. Excellent graphics. Runs in 8K.
Price £3.95
S0102 LUNAR LANDER: Moving graphics display. Long
and short range scans. Full instruments readout. Runs in
8K Price £3.95
2K BASIC TOOLKIT: Nine new commands — Auto,
Help, Find, Dump, Step. Trace, Off, Delete, Renumber.
Fast load in under 2 mins, with or without another
program present.
Loads into top 2K or RAM lindependent of memory size)
and secures its own boundaries. Price £7.95

SPECIAL OFFER DEDUCT £1 PER ADDITIONAL
CASSETTE

ORDERS TO:

A & F SOFTWARE, 10 WILPSHIRE AVENUE,
LONGSIGHT, MANCHESTER M12 5TL

24 HOUR TELEPHONE ORDERS ON (061) 320 5482
Qrders normally dispatched within 72 hours

Please enclose a SAE with enguiries

Co. Reg. No. 2771083

COLOUR ON A ZX!

wpar

Aparture HAST W TTHS

From Ellapb@e@ (Graphics)

ITS NOT JUST
i ACORNS THAT
LOOK BETTER ON AN

OAKTREE
WORKSTATION

THE UNIT SUITS BBC
A&B APPLE PET ZX81
VIC 20 TRS 80 ETC.

¥JUST RELEASEL

TWIN USER JOYSTICK INTERFACE
£12.95 ALL INCLUSIVE

Protect the keybsard of your fully expanded Ao by interfacing Atari joysticks
to it. The joysticks plug into the intarface which in turn simply plugs to the 64
way bars, (available at £3.93 inc if ardered with the unitl. Now fwo people can
successfully play games or one persen can have more control over the Atom.
Full software supplied. Some conversions are givan for the mare popular
Artem sofnware packages including Bug Byie. Program Powar
and Acornsoft. ;

With a built in accessory
drawer. this SMAart unit dums
your s&t up into 8
professional and business-like
system. The dravear holds up
1o 50 diskertes or your tape
collection and |eads atc.

£19.95

Circler by taisphone quaiing
your carg number ar wiiie

erciazing pour remITRRSE 10
121 DUDLEY ROAD, GRANTHAM, LINCS NG31 SAD

. Tel: (0476) 76834

AGORN SPECIALISTS

Mow you can add a coloured background to your
displays with high quality P.V.C. in either blue or
green.

ONLY £2-95 + p.p. per pack”

No loss of clarity

Cuts eye strain considerably
Easily removed

Strong flexible P.V.C.

Each sheet measures 15" x 127 (Larger sizes
available on request)

Fits most b/w TV's up to 19" screen

Full instructions provided

Send cheque/P.0. to:-
Eilanbee (Graphics)
MICHAEL HOUSE, NORTH BURNS
CHESTER-LE-STREET
CO. DURHAM DH3 3TF
Tel: (0385) 886987

* Pack contains 1 Blue & 1 Green
Please ailow 28 days for delivery
Postage & Packing 0.55p *
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2 v, SO TWARE ZXB1 GAMES

FED UP WITH BEING RIPPED OFF?
HAVE YOU BOUGHT BORING, WORTHLESS, RUBBISH GAMES?
DON‘T DESPAIR — TRY THESE!

om0y £3.95 GAMESTAPE 3 or 18I e i i amein s simsasasasasiniasn e e i T

GAMESTAPE 1, for1K ... ...

*“CATACOMEBS™: The Ultimate Multi-Leval Graphics
iﬁ?‘?&%ﬂé‘ T:::E IBGEGSJm::LUE 1K TAPE Adventure, You ase alone and lost in the Catacombs,
“ICLINGONS” ‘-"l"-lpe aut the Enamy Fleet, if you how much Gold can you find? How Ion? can you

Ceit b = 2 sunave befare you strave to death, of one of the many
monsters gets you!
Each level can inclede up 109 Rooms, B Passages, 7
Monsters, Phantoms, Traps, Food, Gold, an Exitl:ntho
xt bengd), and there is aninfinite number of levels! This
is one Adventure you won't get bored with, it will keep

can?

“CRASH-LANDING: Can you land the space-
craft? A Simulation,

“SIMONT: Match the colours, gets more
d.'ru,..u as ynu progress.

“ARTIST": Highly praised Graphic Designers

Aid you going for weeks!
KALEIDESCOPE “ IO Fast . MOTE: This iz NOT one of tha necessarily limited
uz;j:._ﬁ,r' et fnd Rkl Seace; Came, Svery. text type of adventures, as sold elsewherse.
“CODE": Can you braak the 4 digit code? CATACOMBS uses GRAPHICS, the Monsters will
- - - actually chase and attack you!
GAMESTAPE 2, for 16K
“~STARFIGHTER": Brillant Maching Code Galactic Space | SAMESTAPERFONIEK oo oo MY £5.95

Battla, Your viewscrean shows you deep Space, with Stars going

MNova all around you. Can you hit the wildly dodging Enemy crafr,

the Explosions are stunning if you canl

BTARFIGHTER Absolutety Supert Graphics!

“PYRAMID; A Gama 10 561 you thinking]

The Pharoah wants you to move the Pyramid.

Sound easy until -,-ma realise you can only mowve it in stages, and

then to onty one of three bases. [f you maks ong wrong move it

wnll ccl'ﬂusel PYRAMID will keep vou gomyg for hours.
ARTIST™: Super Expanded Graphic Designers Aid. Unleash
r dormant artist | thi screen & A

e sechma, then CAVE vour massarpiecas ntape. Ind signt | IS0 MONETER ma2e i graphics you's ever ssen on the ZX8T (or any ather

directions, 10 memorias (one scroen each], BUBOUT, MOVE, machine for ,T'ha‘ matter), and its Super Fast

SAVE, COPY, CLS, stc, Maching Godsl

GAMES MARKED * Incl. MACHINE CODE
Prices inc. VAT and UK p&p (add appropriate postage on foreign orders)

=30 MONSTER MAZE": The Gome 1o Top All Others.
Can you find your way through the Maze? The EXIT is
thare somawhara, but then o is a T.REX, and it's after
YOU! You use the cursor keys to move Wrough the
Maze, which is displaved as you would see itin reality,
complete with side passages, ALL IN 30! The T REX
will actually run Toward you in full perspective, you have
1o see it to believe it!

30 MONSTER MAZE (NOT to ba confused with the
Maonster-less mazes, around), has the most amazing

Cheques/P0s to:
J. K. GREYE SOFTWARE, DEPT. Y.C., 16 PARK STREET, BATH, AVON BA1 2TE

k Trade enquiries welcome —_{J

HIC
OTTER

|
1 1 I

¥ou cannot afford to be without this totally new approach to
screen formatting on your ZX81. Numbered coordinates take out
the guesswork and make it a simple job to design your display and
get it right first time,

S % Use the pen provided and the Graphic Plotter’s special surface will

simply wipe clean.

mﬂg_g
‘.ff' KK

* PROM ;

s * F [ .[.L Lfégi{
o M’Eﬁt mf‘% { * B Numbered grid coordinates — no more guessing
B Wipe clean surface — use it over and over again
B Shows graphic characters — no cross referring
B Double sided for PRINT and PLOT

problems and de | ) g *
features il is impossib h cluded are Form (lop A pack j:lf & Graphic Plotters complete with
s NORMALLY win), giant-Killings, wage bills to p nd you can the special pen costs only £2.50.
It is @ pume requiring a great deal of skill, and people

hours o end {we have proofl). Send vour order today with a cheque

wer Tl i ; : or Postal Order to:
: L [TH INSTR TN RO
FOOTBALL MANAGER B3 0/ES Ter EnTiRE 16k & i >
/ : 1 N To Order send Cheque/P.0. for £7.95
I HARDWARE REQUIRED i ;2::}'::.'#;' 1o ADDICTIVE GAMES _
ZX&lr | TRS80/ ar Dept. Y.C. P.O. Box 278 2A Grovelands Avenue
?_R ﬂw Irﬁffﬁ-(;fﬁz “ui}{-;n'!ﬂﬁu\l.:'.\ MK 14 TNE Hizchin, Fec,
SK KO VEL MILTON KEYNES TNE 2
16K RAM ! 16K RAM PLEASE STATE COMPUTER Tel: (0462) 56074
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Microgame  ZX81
Simulations (16K)

Soccer Supremo Run your favourite club in your own style,
controlling game strategy, watching your tearn play other great
sides in the Super League, transferring players, including star
names, making boardroom decisions or delegating to solve
business problems; improve facilities; spend gate money; Iots of
the fun and headaches of the soccer boss's lifestyle. Includes
graphics.

Balance of Power As leader of a superpower you strive 1o
maintain superiority of arms over a neighbouring country. The
problem is that you and your enemy are mutually dependent on
each other for raw materials. Can your economic, diplomatic
and military judgements prevent a rapid slide towards nuclear
war? Use threats, sanctions, force, tactical concessions etc.

Tycoon Start a company producing “widgets” and compete in
the market against a computer controlled rival. Start small and
build up your business or borrow money and start big. You
have to make decisions about financing, staffing, factory space,
machinery etc.

Battle of Britain As strategic commander of nine British fighter
sguadrons you must track and intercept the devious enemy
bomber sguadrons before they reach London. Micro acts as a
flight control and communications centre for patrols, missions,
intelligence reports etc. Sketch map provided. May also be
played on any map of SE England with standard grid.

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

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

All programs 16K for 1 player
Send £4.95 for 1/£8.90 any 2/£12.85:3/£16.80:4/20.75:5

73 The Broadway, Grantchester, Cambridge CB3 9NO

ZX81 owners

‘743 have ':rou seen :
A book of
30 PROGRAMS

For Only £4.95
NO MEMORY EXPANSION NEEDED

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

TEACH YOURSELF PROGRAMMING

Comprehensive explanations of each listing will teach

you many technigues of ZX81 programming.

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

CASSETTE AVAILABLE TOO!

If you order the book you can also buy the
programs on a quality cassette for only
£4.95 extra.
_-——-—_—_“———-H_
Please send me: Please send your orders
copies of the book at with cheques/PO’s to:
£4.85 each Richard Francis, Dept.YC A/ S
: 22 Foxhollow, Barhill
copies of the book and : . .
cassette at £9.90 pair Cambridge, CB3 BEP.

REVISE PHYSICS JUNIOR + REMEDIAL

_ CHEMISTRY jiunste mans - siees?*'l | THE PERSONAL

+,—, X, + ot

Bprograms including problems|
+ multiple choice type you can choose the type COMPUTER BUOK
guestions + revision Ents you can set the level

7-50 =

4-50

REVISE MATHS pt.1 [speliing test - set a new edition just published
algebr= equation= +funct*ions|different test each week on .

5:00|tape, at the end of term by Robin Bradbeer
“revision notebook with each|print out scores and , % ThePersonal ¢
random data problems progress co-author of best-selling _Com Book
answers + progress reports. £3-50 BBC Computer Book & by Robin Bradboor

EDUCATIONAL PROGRAM D e i
16K ZX81 Th::nyﬂu need Robin |

Bradbeer’s Personal

STUD‘TIN,G FOR Computer Book. It tells you
O all you need to know about
LEVELS personal computers and
includes an illustrated
FOR TEACHERS up-to-date survey of 60
S C I S «markbook» micros available in the UK. It contains
[6,mifister gars Rl sl information on what you can do with micros,
C newliofpe’ 0 -sorts by rank,form or details of your nearest computer club and a
“hotts name survey of books and magazines. Only £5.95.
sop, p&p - -pupil profile r o - *
tzi?ﬁ'o:?;!tl;. o. superb at parents evenings Available from W.H. Smith and leading booksellers, or direct
I structure F £4-50 from the publishers by sending £6.95 (including postage
and packing) to Virginia Ayers, Dept. YC, Gower Publishing
S 0 F T Co Ltd, Gower House, Croft Road, Aldershot, Hants GU11 3HR.
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At last 16K ZX81

ASTRO-INVADERS

Just look at these features ...
... then look at the price!

@ Superior machine code programming

@ Explosive on-screen kill effect
@®High-scoring saucers

@ Manoeuvring array of 54 attacking aliens

® Photon-torpedoes with rapid fire facility

® Accelerating attack rate

@ On-screen kill count with high-score update
® Destructable defence shields

@ Fast action space-graphics

@ A new dimension in ZX81 value

Astro-Invaders is yours on cassette with FOUR BONUS GAMES:
ARCADE GRAND PRIX — drive four levels of machine code skill,

PEMALTY — get ready for Spain '82; defind you goal against the
sharp-shooting ZX81.

GOLF — judge shot-strength, angle, bunkers ... and maybe hole
in one!

plus machine code fun with
SWAT — war on the insect world!

5 Amazing games on one cassette for ONLY £3.65 (post fres in
LK), Order yours from:

JOHN PRINCE,
29 Brook Avenue, Levenshulme,
Manchester, M19.

6 GREAT GAMES
ON ONE CASSETTE!!! including ...

Acey Ducey: Can you outwit the computer in this Great Card
Game.
l?:raqd Prix: Drive your way through two laps of the Monza race
circuit.
Red Alert: Can you save the earth in 20 seconds.
Apollo Disaster: Fast shooting and a cool head are needed for
this outstanding game (Good Graphics).
Rifle Range: Outshoot your oppanent in this thrilling Game.
Bandit: For all Fruit Machine enthusiasts, need we say more.
b :’or instant despatch send cheque/P.0. for £3.95 to the address
Elow

Can you write programs for the WVIC-207 If so send your
programs on cassette to the address below or give us a ring
between 6pm & 7pm (evenings) we offer 15% royalty or a lump
sum.

Basic Consultancy!!! If you have a business with programming
problems why not contact:

TITAN PROGRAMS
83, Ashwood Road, Rudloe, Corsham,
Wiltshire SN13 OLG.

Tel: Hawthorn (0225) 810132
(between 6pm & 7pm)

NG

HAVEN HARDWARE

Winner of the Daily Express/
Philishave business award

Products for 9 different computers.

ZX. HARDWARE — LARGEST BRANGE/LOWEST PRICES. (We have
enhanced many of our P.C.B.s and instructions]

PROGRAMMABLE CHARACTER GENERATOR — The First Ever For ZX
Computers [June 1281). Provides User-defined characters which can be
used together with the standard letters, commands etc. The Programmable
Characters can be directly LPRINTED or LCOPRIED: Full seftware control in
FAST or SLOW. No Expensive Motherboard Required — Edge Connector
Not Used. Complete with the first ever HIGH-RES GRAPHPLOTTER

PROGRAMME.

KIT £19.95 BUILT P.O. A,
{UK101, Superboard 2, C1E etc Version still available — £34 95 for Kit)
FULL SIZE KEYBOARD — The first ever which can have REPEAT added,
KIT ONLY £16.95. (PEP £1.00. REPEAT £2.0Q)
Zx81 INVERSE VIDED. Our ‘Competitors’ said this device would be either
‘Impossible’ or “Very Expensive’ — But its neither. DETAILS AVAILABLE.
REPEATING KEY MODULE — Another Unique Product — KIT £3.50 or
BUILT £4.95.
ZX EDGE COMMECTOR (Gold Plated) only £2.20.
3K MEMORY EXPANSION only £16.95. (Sufficient memoary for most
programmes).
INPUT/QUTPUT PORT KIT £9.95.
MOTHEREOARD P.O.A.
ZX COLOURBOARD — Most people thought this couldn’t be done until wa
demonstrated it in September 1981, Already been in use for several months
in various countries. Plugs onto the edge connector and provides a mini-
motherboard for expansion. (One direct connection also required). Gives a
choice of 16 colours for each character square on the display. Uses a ciruit
never before seen which is uniquely suited to the ZXB0 & ZX81.

KIT £44.95 BUILT P.O.A.
Together with the ZX81 KIT forms the first colour computer for under £100.
Available from most of our agents. Being reviewed by several major
Magazines.
Qur Products are already in use in Schools/Universities/Government
Depis./Industries/Homes in Europe/ Africa/ Asia/ Amarica,

S.A.E. for details sheets:

Haven Hardware (UK),

ZX Dept., 4 Asby Road, Asby,
Workington, Cumbria. CA14 4RR.
{Reply by returr of post).

HOME COMPUTER
PROGRAMMING

ZXe1
LEARN BY POST

At last it's here. Learn at home at your own speed how
to program your ZX81. A structured course of 20 weeks
duration especially tailored to your needs. Individual
tuition and assessment of each weeks work. Just listen
to the instruction tape and learn by doing.

Isn't it about time you stopped buying all those pre-
recorded cassettes and started doing it yourself.

As long as you have access 10 a ZX81 you can

start NOW.

Suitable for the raw beginner and the more experienced.
Send this Ad. with your name and address and receive
the first part of the course. If not fully satisfied return the
tapes and pay nothing.

To go on return cassettes with £3.00 per part or £50.00
lump sum.

Enguiries S.A.F.:

FOR HOME COMPUTING

4. Lavington Close, lfield, CRAWLEY
W. Sussex. RH11 OHX.
TEL: Crawley (0293} 32709.
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THE ZX81
COMPANION

ISBN 090721 01 1
Price £7.95 incl. UK P&P

If you have a Sinclair ZX81 and want to use it to its full
potential then, as the experts have all agreed, this is the book
for you. It contains detailed guidelines and documented
programs in the areas of gaming, information retrieval and
education, as well as a unigue listing of the 8K ROM for
machine code applications.

‘Far and away the best . . . once again Linsac has produced the
book for the serious end of the market’. — Your Computer,
Novermnber 1981.

“The ZX81 Companion is a most professional product . . . with
many good illustrative programs, tips and warnings’. —
Education Equipment, October 1581

‘Bob Maunder's attempt to show meaningful uses of the
machine is brilliantly successful . . . thoughtfully written,
detailed and illustrated with meaningful programs . . . To
conclude — the book is definitely an outstandingly useful
second step for the ZX81 user’. — Educational ZXE0/8T Users’
Group Newsletter, September 1981,

Send you chegue for £7.95 to:

LINSAC o

68 Barker Road, Linthorpe
Middlesbrough TS5 5ES

NEW ZX81

16K SOFTWARE

THE DIGGLES KITCHEN
RECIPE CASSETTES
CELEBRATION DINNERS
TO SIMPLE SUPPERS

VOLUME 1
50 PAGES WORLD WIDE RECIPES
£4.99 (inc. P&P and VAT)

VOLUME 2
50 PAGES EUROPEAN RECIPES £4.99
(inc. P&P and VAT)

**SPECIAL OFFER both Volumes for only £9.00
{inc. P&P and VAT).

More Volumes to follow
Please specify which Volumels) — MAIL ORDER ONLY
Send remittance to:—

MICRO COMPUTER SOFTWARE
Unit D6, Pear Industrial Estate,
Stockport Road, Lower Bredbury,
Stockport SK6 2BP
Tel: 061-494 2441

243024
UMWNEHD

ACCESS TO THE
OUTSIDE WORLD!

Programmable INFUT/QUTPUT Port based on Z80 AF10
giving up to a total of 16 programmable 1/0 lines all TTL
compatiable. Port is NOT memory mapped allowing full
expansion of memory. Can be used WITH or WITHOUT
RAM PACK & PRINTER.

Available in kit form or assembled & comes complete with
instructions, software notes & circuit ideas.

£13.50 w KIT FORM — £15.99 ASSEMBLED
INCLUDES V.A.T. ADD 50p p&p.

‘J =) V] ENCASED 4 CHANNEL
dJ2 JJ  RELAY BOX — to add on

to |/ 0 Port. Changeover contacts rated at 240v AC/1.5A —
110v AC or 24v DC/3A. Allowing pmgrammable control of
mains for motors, lamps etc. £14.99 complete.

23+ 23, 2X80/81 Edoe Connector £2.85
Contact Cleaner (226 grms) £2.30
ALL PRICES INCLUDE V.A.T. ADD 50p p&p.

SAE
FOR DETAILS

THURMALL (ELECTROMICS) ENG.
DEPT ¥, 95 LIVERPOOL ROAD,

[y
CADISHEAD, MANCHESTER M30 SBG Lé._!
TEL: D61-775 4461 (24 haur)

s ....PET/CBM
- =

_;ut?g

“This book is excellent.”
- Jim Strasma

‘Unquestionably the most accurate
and comprehensive reference [ have seen to date.’

Bestseller — comprehensive
teaching and reference book on
all software aspects of
Commodores 2000, 3000,
4000 and 8000
microcomputers and
peripherals.
|--—‘—d—_————-——————i
Cut out or Copy cOupon, Or write to:
LEVEL LTD., PO Box 438, Hampstead, London NW3 1BH.

Many programs, charls and diagrams.
17 chapters, appendices, and index.
iv + 504 pages. 19 x 28 x 2¥om.
Paperback. ISBN 0 9507650 0 7.
Price in UK and Eurcpe £14.90 each
{incl. pest and heavy-duty packing).
LEVEL LTD., PO Bex 438, Hampstead,
London NW3 1BH. Tel: 01-794 9848,

Send ...... copyfies of Programming the PET/CBM at £14.90 (post fres)
| enclose cheque/P.0. for £...........or official order.

ADDRESS ....

Y582

~ Fast Service

v despatch
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YOUR COMPUTER

IS your magazine — every issue is
full of articles specially written for

the home computer enthusiast.

Reviews of personal computers;

Programs; Surveys of software available

on

the market; New application ideas for’

your computer; Computer Club — news
from your clubs; Calculator page; Letters;

Answers to your problems and pages and
pages of computer games
and program listings.

All for only 60p

Ensure your copy SUBSCRIPTION
each month, take ORDFE:G’;%RM Bf TWEEN
out a subscription IN THIS ISSUE
NOW!

SEE THE

Whether you are a BBC Microcomputer owner, have
limited access or are merely interested, then LASERBUG
has something to offer you.

LASERBUG is an independent users group dedicated to
the support and enhancement of the EBC Microcomputer.

LASERBUG is a central point for ideas and information —
we want to hear from you and pass on your ideas and
discoveries. Write to us at the address below — but please
enclose a SAE if you want a reply.

LASERBUG newsletter is distributed to members each
month and 1s full of news, reviews, letters, articles,
programs, contacts and classifieds (rates on application).
Our regular meetings also go a long way to help you get the
best out of your BBC Microcomputer.

You want to join? for £12.00 you get a year's subscription
to LASERBUG, 12 issues of the newsletter and free entry
to all LASERBUG s meetings and shows — or send £1 and
a large SAE (12" x9") for a sample copy of the LASER-
BUG newsletter and all the latest information.

Wiite to:
LASERBUG
4 Station Bridge, Woodgrange Road,
Forest Gate, London E7 ONF.

ZX81 USERS!

We are not the first. but we think we are the best, because we have leamt from the
problems of others.

EVEN MORE MEMORY

16K RAM PACK FOR SINCLAIR ZX81

@ LIES FLAT — no losing your program at the crucial moment.

® FULL ADDRESS DECODING - maps into any 16K block.

® Uzes LOW POWER DYNAMIC RAM with on board refresh circuitry

® Plugs into ZX81 or mounts onto our EXPANSION MOTHERBOARD to give up to
4K of RAM.

o £28.50 + VAT (Totml £33.93)

EXPANSION MOTHERBOARD

& FIVE buffered slos plus SINCLAIR edge connector.

® LEDs to monitor Software and Hardware operation.

® ADDITIONAL ADDRESS DECODER to corect Sinclair "Refiection” problem — full
BIK available for RAM/ROM addressing.

& RESET BUTTON to clear memory below RAMTOP without power-down,

@ REGULATOR (1 amp 5 volt) for optienal extra power supply.

& Can ba chained,

® BANK SWITCHING - allows use of SINCLAIR ROM
Monitor/interpreter area modify them o Suit your needs.

& Wide range of PLUG IN CARDS under development [includes EPROM BOARD) —
SERIAL PARALLEL INTERFACE 168 RAMPACKS availabls now.

® Optional METAL CASE

& EVEN MORE EXTRAS — we haven't the space to describe
write for full specification

@ £34.95 incl. VAT

CASSETTE INTERFACE

@ HAVING TROUBLE LOADING?

® Interface your ZXB1 through this interface and evercome these problems.

®E8 + VAT (totl £3.20)

COMING SOON

MINI-EXPANSION MOTHERBOARD

@ 3 slors

& USE TWO RAM PACKS and INTERFACE CARD

® COST about £10

SERIAL PARALLEL INTERFACE CARD

@ CENTRONICS — compatible Paraliel Interface

@8 RS232 Senal Intesface

NOW YOU CAN UISE ANY REGULAR PRINTER with your ZX81, conngct up 10 &

modem, Speak up 1o other COmpUISrs erc.

AN prices include PGP

Write for details or see us ar ALCC London Computer Fair
Earls Court
ZXB1 Microfair

CAPITAL COMPUTERS
Head Office: 100 Church Street, LUTON
Technical/Sales: 1 BRANCH RD, PARK ST. ST ALBANS. HERTS
{0727 72917
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e Itis the year 2734. Our planet has

e chosen you to carry out the most important mission of the decade. The following is your top-secret mission briefing!
Several months ago the Kromorfkrom Empire invaded our planet and stole some of our newly developed and highly efficient “Krotnium™ Star Cruiser
fuel cells. Your mission is to infiltrate the Kromorfkrom Empire and pass yourself off as commanding officer of one of their fuel transport vessels. Once
you have accomplished this, you mustrecover the fuel so that one of our Star Gruisers can warp inand take it back to our planet. You will be given a
=mall shuttle armed with a powerful laser device. Eventually the aliens will uncover your plot and you will be forced to shoot and destroy them to
protect the fuel. While you are defending atleastone fuel cell. the aliens will be unable to use any of their high-powered battle equipment, for fear of
accidently destroying a fuel cell. Once the aliens have reclaimed all of the fuel cells they will then be able to unleash their newestand most terrifyi
weapen ever: the Solar Waster! X

The Newest and Most Astounding Arcade
Game that TALKS has just Reached Planet
Earth. You can't help yourself. You have to
stop them at all cost. Don’t let up. Written
especially for high quality graphics you'll
simply be dazed and excited by the action.

¥ g9
collecting modules you score points.
. Butdon'tletthe Gobblemen
B catch you. If you are crafty,
sneek up behind them and neutralise them
to gain extra points. Just keep a watch.
When they attack you they come in fast.
Just don't lose your nerve.

All Tapes £10-95

‘[Viscomti Ltd.) 01-837 3154 ]
47 Brunswick Centre, London WCTN 1AF Senatre

ihavea L microcomputer NAME
Please send ma your software catalogue. |

Addre:
enclose a stamped self addressed erasloni 5

P :
‘ FasE send me : Pastcode

TRS80 Level I1 16K
Video Genie 16K Tape

I enclosea cheque/ postal order for £
Iplus70p post B packing! My ACCESS Mois

The
Essential
Software
Not Only
30 Programs for
the Sinclair
ZX 81:1K -

<,
4‘; SLANK casserre

3 &
ft\ .~ WITH EVERy gog ﬁ,P x
PURCHASED ,.fn lf'

SES 3151 1y \
AY 1982

Mot only over 30 programs, from arcade games to the riar
challenging Draughts playing program, which all fit into the
unexpanded 1K Sinclair ZX 81 but also nctes on how these programs
were written and special tips! Great value!

Understanding Your ZX 81 ROM -

A brilliant guide for more experienced programmers by Dr. lan
Logan, this book illustrates the Sinclair's own operating system and
how you can use it. Includes special section on how 1o use machine
code routines in your BASIC programs.

The Complete Sinclair ZX 81
BASIC Course

At last, a comprehensive text for your Sinclair ZX 81! The complete
BASIC Course is a manual which will immediately become an
indispensible work of reference for all your ZX 81 programming.

0 FROGRAMS
FOR THE
SINCLAIR

Machine Language
Programming Made
Simple for the Sinclair -

A complete beginner's guide to the
computer's own language - Z80 machine
language. Machine language programs
enable you to save on memory and

typically give you programs that run — W e e e = = — =
10-30 times faster then BASIC programs. Order Form: | The Complete 1
£ i ; Sinclair ZX 81 BASIC Course  £17.5003)
Sinclair ZX 81 ROM oo A g couse :
H e Essential Software L-ompany ,
Dlsassemblyt‘.’, DR. . LOGAN. (Visconti Ltd.) 01 837 3154 P.rograms o Casset?e & 20 D|
T d f. i b k f 47 Brunswick Centre, London WC1N 1AF gncl?: Z:ﬂg;s%h;;:?mmm? 1 e I:JI
art A - -
r?e erinitve OOh or PLEASE SEND..... CASSETTES FREE Nt o e s [
: nly rogr clair
the programmer that NAMEAL .. .7 siesies e oot Lo el

needs those SADDREBE:: bt Machine Language :

answers about 1 Programming Made Simple £ o5l
z 2 | : 1
..................................... Understanding Your ZX 81 ROM £ 8957

the SI nCIaI r 1 Postage and Packing gor0 |
LZX 81 R O M 2 | orommnm m et Postcode . . . - . . . Remittance enclosed 1
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ARE YOU A ZX81 USER WHO'S NOT

Including VAT.
complete

@ Each ECRB1 comes complete with its own individual

certification tape, tested and serial numbered to prove your

machine reliability.
® Mains Operation only.
@ Mains & DIN connector leads provided.

® Certification of tape head alignment - height and azimuth.

@ Certified tape tension, torque and speed.
® Fast forward and rewind tape search controls.
The ECRB81 is also suitable for Sinclair £2X80

® Please allow up to 28 days delivery. @ The ECRE1 is
backed by our 14 day money-back option.

VIONOLITH

electronic products
Telephone: Crewkerne 0460 74321 Telex: 46306

PLAYING GAMES?

ECR 81 DATA RECORDER SAVES AND
LOADS YOUR PROGRAMS EVERY TIME!

The ECR81 Enhanced Certified Recorder from MONOLITH is a
major advancement in cassette recorder technology which minimises
the problems associated with standard audio recorders. The unitis a
high reliability program store for ZX computers based on a modified,
proven cassette mechanism. The two sections of data recording
gircuitry automatically ensure precise levels are written onto the
tape and that optimised signals are received by the computer,

THE ECR81 IS NOT SUITABLE FOR AUDIO REPRODUCTION
NO MANUAL VOLUME OR TONE CONTROL ADJUSTMENT PROVIDED

[EEEss aario s = S SR S s o)

To: MONOLITH ELECTRONICS CO. LTD., 5/7 CHURCH STREET, CREWKERNE, SOMERSET I
I Piease supply me with: 2 Price Total |
|

I ..... SmmzoEg [Qty.) Monolith ECR 81 Enhanced Certified Recorder(s) ﬁ:ﬁ
0 b used with my. ZX81

|
= !
E I also enclose postage & packing per recorder | 250 | | ]
: Piease print fittys: include: VAT £ I
]Nmm,m,m.uu.|u||;|||i||||11|ill
Iﬁ.udmssllllliJIJill-l||-|l||[J|J_J|
I I 51 5 e T T 1 D 6 0 o
L e sieesgs @t saal e S 2]

B Plug in — no desoldering.
B Space bar linked to space key.
M Full travel keys. Six spare keys for
your own use.
B Case available to hold keyboard and
ZX 81 microcard.
. B 16K RAM pack clamp
% supplied with case to
eliminate white outs!!
B All-you-need Keyboard Kit £28.95.
B Case only £15.00.
d..E COMPUTER KEYBOARDS DIV.
DEAN ELECTRONICS LIMITED
All prices inclusive of VAT, postage and packing. GlendalePark Fernbank Road Ascot Berkshire England
2 Please allow 21 days for delivery. Dial-a-leaflet 03447 5661 Telex 849242
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BARGAIN BYTES

FOR THE 16K ZX81
UNBEATABLE VALUE!
CASSETTE OF 8 PROGRAMS (50K + )

One cassette of 8 programmes
50K Plus, all these for only £5

DEEP SEA ADVENTURE (14K). Discover the treasure chest before you
run out of gold or strangth. Levels of play from “difficult” to “downright
impossible”_ Also has “"Save Game" feature.

BANK ACCOUNT (123 K). Invaluable for controliing your finances.
Produces detailed statements and can also keep track of credit card
spending.

UNDERGROUND ADVENTURE (6}2K). Battle against monsters and
ohstacles underground. A very difficult and challenging task.
DEPTHCHARGE (2% K). A skilful moving graphics game. Fire your
depthcharges to blow up enemy submarines before they destroy your
ship.

HANGMAN (11%K). The old family game based on a library of 500
words. Excellent graphics.

LOAN (2% K). Calculates repayments, time, surm borrowed or intérest.
For Bank Loans or Mortgages.

CODEBREAKER [2K). You have ten guesses at the four digit number
held by the computer.

FOREIGM CURREMNCY [3K). How many dollars is £1107 How many
Francs is $387 See what your money will buy around the world!

ORDER NOW!

For convenience simply guote YC4 and your narme and address on the raverse of your
cheque/ postal order, and your software [on TOK cassatie) will then be despatched,
first class post, complete with comprehansive instructions.

Send to:
Richard Shepherd, 22 Green Leys,
Maidenhead, Berkshire, SL6 7EZ.

\_Telephona: (0628) 21107.

Trade Enquiries Welcomej

reprints

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

HAVE A GOOD LOOK AT OUR
REPRINT SERVICE!

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

—_— e —— — —

To: Michael Rogers, Your Computer, Reprint Depart-
ment, Quadrant House, Sutton, Surrey SM2 5AS.

| am interested in copies of article/advert.

featured in this

journal on pages , issue dated

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

BUYATOMLISP

and discover
artificial intelligence

Essential for :
* students learning LISP
* research
* hobbyists interested in artificial intelligence
* systems designers.

ATOM LISP is an interpreter for the language LISP
consisting of 512K of machine - code interpreter plus
2K of initialised LISP utilities and constants which can
be deleted if not required.

Important Features

@ fully interactive with explicit EVALUATE and
VALUE IS messages @ automatic parenthesis count

@ SUPERPRINT to format the printing of large express-
ions @ screen editing or built-in LISP editor @errors
trapped and optional full traceback printed.

ATOM LISP includes a number of extensions to basic
LISP, including:

@®PEEK, POKE and CALL to control hardware and
machine-code programs @ functions can have optional
argurnents with default values @ improved interactive
control structures using LOOP, WHILE and UNTIL
functions ® automatic access to COS or DOS commands
@cassette (or disk) input/output control.

The fast compacting garbage collector autamatically
finds space for numbers, lists, or character strings if
there is any space at all remaining. This means that the
programmer never need be concerned about the details
of storage allocation.

LISP Functions

AND, APPLY, ATOM, BELANK, CALL, CAR, CDR,
CAAR, CADR, CDAR, CDDR, CHARP, CHARS,
CLOSE, COND, CONS, CR, DEFUN, DIFFERENCE,
DOLLAR, EDIT, EQ, ERROR, ERRORSET, EVAL,
F, FSUBRP, GET, GETCHAR, GREATERP, LAMBDA,
LESSP, LIST, LISTF, LOAD, LOOP, LPAR, MESSOFF,
MESSON, MINUS, NIL, NOT, NULL, NUMEBERP,
OBLIST, OPEN, OR, ORDINAL, PEEK, PERIOD,
PLIST, PLUS, POKE, PRINO, PRINT, PROGN, PUT,
QUOTE, QUOTIENT, READ, READLINE, RECLAIM,
REMAINDER, REMPROP, RPAR, RPLACA,
REPLACD, SAVE, SET, SETQ, SUBRP, SUPERPRINT,
SUPERVISOR, T, TIMES, UNDEFINED, UNTIL,
WHILE, WRITE, WRITEQ, ZERQP.

ATOM LISP is available on

cassette at only £17.25

inc VAT from your Acorn
dealer or direct from
Acornsoft. Accompanying
44 page instruction manual
"Lisp Theory and Practice”
available for £6 (no VAT).

All Acornsoft products are available from authorised
Acorn dealers or can be ordered direct from
Acornsoft Ltd. 4A Market Hill, Cambridge CB2 3NJ.

Credit card holders can ring 0223 - 316039 and place
their orders direct.
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& B0/132 Column

® Canmronics Parallel
® Bi-directional

® Upper & lower case
® True Descenders

& 9x8 Dot Matrix

@ Condensed and
Enlarged Characters

® Interfaces and
Ribbons available

MXB80T £339 - var
MX80F/T £389 - var

B —
MICROLINE 80 £289 var

® B0 cps Uni-directional ® Small size: 342 (W) = 254 (D] x
108 {H) mm. ® 160 Characters, 36 ASCIIand B4 graphics 83
Character sires: 40, B0 or 132 chars/line ® Friction
and Pin Feed ® Low noise: 6548 @ Low weight: 6.5 kg

MICROLINE 82 £449 . var
® 30 cps Bi directional logic seeking. ® Small aize: 36) (W)
= 328100 = 130 (H} mm. ® 160 characters, 56 ASCIl and 64
graphics. with 10 National character-set Variants. #4
Character sizes: 40, 86, 80 or 132 chars(line. @ Buil-in
parallel and serial interfaces. ® Friction and Pin Feed

DOT MATRIX
PRINTERS

® L ow noise:  GBdB @ Low weight: Bkg h 73? £339
MICROLINE 83 £649 - var |\ ! v
© 120 cps bi-diractions! logic seeking ® 136 colurnn printi b~ 739 £489
omup to 15n forms lSma:I sz I512 W] = 328 JE?T, 'r:;igh « WAT

{Hl mm. ® 160 characters, 36 ASCI and 54 graphics with 10
National character-set variants @3 Character spacings: 5. 10
and 16,5 Charsfin. ®Built-in paraliel and samal lr'tm'fac:gs
® Friction and Pin Fead. ®Llow noise ® Low
weight: 13 kg

® Proportional Spacing ® Right Margin Justification ® 3

wiy paper handiing @ Upper and lower case ® True

Descenders @ Bi-directional Paper Mode ® Underiining

capability ® Condensed/Expanded Print @ Sub-Scripts and

| Super Scripts @ Pin and Friction Feed & 80/132 Column
738 as above with special feature of

Dat Resolution Graphics.

THE ANADEX
DP3500 and DP3501

® Bi-directional printing
® Up 10 220 chars!line
with 4 print densities
8 500 char buffer i
& R5232C and Cantronics. |
Parallel interface built in
@& Full saftware control of matnx
needles alowing graghecs capatslity

® 200 chars/sec ® Adjustable width tractor feed.

DP9500 — ONLY £845 -var
DP9501 — OMNLY £895 «var

WE ARE NOW STOCKING THE
APPLE Il AT REDUCED PRICES

SPINWRITER

|\ MEC's high guality printer uses & print “"thimbia"
less diameter and inertia than a daisy wheel, giving a quiater,

seconds. 55 characters per second bidirgctional printing —
with red/black, bold. subscript, superscript, proportional
| spacing. tabbing, and much, much more.

: AUTOSTART .
\\‘ S EURC PLUS s PROFESSIONAL |
\;% . - MONITORS
| B e B

12" —£399 £149

® Reliabifity Solid state circuitny usin
transistons ensures high reliability. @ limas horizontal
resolution Honzontal resolution in excess of 500 lines is
achieved in picture center. @ Stable
hﬂﬂk pictures of VTR can be displayed without jittering

@ Looping videa input Video input can be looped thraugh
with built-in tarmination switch. ® External sync opara-
thon (avadlable as option for U and C types) ®

construction Two menitors arg mountakde side by side in a
| standard 13-inch rack.

Getting Started APPLE Il is faster, smalln, and more ! |
powerful than its predecessors. And it's mone fun 1o use too
because of built-in features ke
& BASIC The Language that Makes Frogramming Fun.
@ High-Resolution Graphics {in a 54,000-Point Array] for
Finely-Derailed Displays. @ Sound Capability thar: Brings
Programs 1o Life. @ Hand Conwaols for Games: and Other
Human-Input Applicatons. ®Internal Memory Capacity of
48K Byles of RAM, 12K Byles of ROM: for Big System Par
formance in 3 Small Package. @ Eight Accessory Expansion
Slats 1o lel the System Graw With Your Needs

You doa't need 1o e an expedt 10 enjoy APPLE H: 1 a
complate, ready-1o-run computer. Just connect it toa video
display and s13fl using programs (of witing your ownl the
first day. You'll find that its tutonal manuals help you make it
yvour cwn persanal problem sohar

ACORN ATOM

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

_ Fully Assembied £15‘,‘r 5!} -u.m'r

APPLE DISC Ii
3 3 Dos

Dise with
Controller

£339 - vaT

Additional Droves

£289 - var
® Fowerful Disk Operating Soltware Supports up 0 6
Arives @ Name Access 1o Fies for Ease of Use @ BASIC
Program Chaining 1o Link Software Together @ Random
or Sequental Fie Access to Simplify Programming

& Dyramic Disk Space Allocanon for Efficient Starage
® Indnviclual Filg Wrie- Protection Elimenates Accidental
File: Alteravons & Loads an 8K Byie Binary Image in 6.5
sec. {1.2'sec. in Pascall ® Swrage Capacity of 118
Filobytes (1435 Bytes with Pascal) on Standard 537
Diskenes @ Powered Disectly From the APPLE (Up w6
Drrives} for Conwvenience and High Releability @ Packaged
in Heawy-Duty, Colour- Coordinated Steel Cabinet
Colour Monitors for Apple — E296 + VAT

LUXOR 14" COLOUR :
MONITOR FOR THE
APPLE £295 . var 4

|3 include @ Full Sized Keyboard @
| Asgembler and Basic ®Top Ouality Moulded Case
®Optional  High FResolution Colour  Graphics  e6502
Microprocessor

4K FLOATING POINT ROOM
£19.50 + var
CDLGUH ENCODER £19.00 - var

l\We give a fuII one year's guarantee

on all our products, which

r||:arrr|ali~,-r onh,r carry 3 months guarantee.
F

A SELECT!DN OF APPLE INTERFN:ES

ARE NOW AVAILABLE AT OUR

EDGWARE ROAD SHOWROOM

| Special features

that has |

faster, more reliable printer that can cope with platting and i
printing {128 ASCI characters) with up 10 five copies, fric- |
tion or tractor fed. The ribbon and thimble can be changed in |

: HITACHI |

‘— £129£99.95) |
VAT i
an IC and silicon

picture Even played =

Ideal tor small businesses, schools, colleges, homes, etc,
Suitable for the experienced, inexperienced, hobbyist,

teacher, eic.
GENIE |

Zr_?i—'

T P

S

WG

NOW INCLUDED: Scund, Upper and lower case, Extended
BASIC and Machine Code enabling the Writing and
Execution of Machine Codes Programming direct from
Keyboard.

16K RAM. 12K Microsot BASIC
Extensive Software Range.
Seif-Contained PSU UHF Maodulator Cassette. External
Cassette Interface. Simply plupgs inte TV or Maonitor.
Complete and Ready 10 Go. Display is 6 lines by 32 or B4
Characters Switchable. 3 Mannuals included, Users Guide,
Beginners Prograrming and BASIC Aeference Mannual,
BASIC Program Tape Supplied. Pixel Graphics.

GENIE It

LAY ASNE » L a=EE il

The NEW GENIE Il an iceal Business Machine, 13K
Micrasoft BASIC in ROM. 71 Keyboard. Numeric Keypad.
Upper & Lower Case. Standard Flashing Cursor. Cassetie
interface 16K RAM Expanded externally to 48K

GENIE | & Il EXPANSION UNIT
WITH 32K RAM  £199 +uar

PARALLEL PRINTER INTERFACE CARD
£35.00 + VAT

) | -t O

SHINOLSND HNO Ld3I0X3 S30iHd HNO HY3N 139 NvD AQOS0N |

b

TEAC
DISK
DRIVES

L4

TEAC FD-504 has 40 tracks giving
unfarmatied single density capacity
The FD-50A can be used in doubie density recording
mode.
The FD-S0A is Shugart SAS00 interface compatible.
Directly compatibie wath Tandy TRSB0 expansion
interface.
Also interfaces with Videa Genie, SWTP,  TRSBO,
North Star Horizon, Superbrain, Nascom, etc, etc.
Address selection for Daisy chaining up 1o 4 Disks.
Disks plus power stpply housed in an aitraciive grey
Case.
40 TRACK
Single
Disk Drive
77 TRACK

Single.
Digk Diive

125K Byles

Double
Disk Driva

£225 +var £389- var

Double
Disk Drive

£299 - var £499 . var

<> MEMORY UPGRADES

€7 16K (8 x 4116) £12.90 -var
4K Compukit [8 x 2114) £12 90 - vaT

WE HAE ONE OF THE LARGEST

COLLECTIONS OF COMPUTER BOOKS
UNDER ONE ROOF, ALONG WITH

J

4

!
-

00

SOFTWARE FOR THE GENIE,
TRS80 AND APPLE.




EUROPE'S FASTEST SELLING ONE BOARD COMPUTER I

FNOW IN SO rye New & |

' e EXCITING §
TRS80 |

MODEL
mn

! 2P w6502 based system — bast value for
4 L money on the market.  Powerful 8K

\ Basic — Fastes! around & Full Chwerly

i Keyboard = 1K AAM Expandable to BK
e e} o Doard. * Fower supply and RE
Medulator on board. « Mo Exiras

48K £599 +vat .
| The Radio Shack TRS-80TM Model Il is a ROM-based Sampler Tape including powertul

needed — Plug-in and go * Kansas City
Tape Interface on board. * Free

computer system consisting of: Dissassembler and Monitor with each

® A 12-inch screen 10 display resuits and other information B Kit, * If you want 1o learm about

Saving),
F’ﬂshing
n Ediﬁng' &

8 A B5-key conscle Reyboard for inputting prograrms and da1a Miceos, but didn't know which machine 3 on Ta

| 10 the Computer 8 A Z'-rﬂﬂ M-.rc.wpfﬂtcsn-*-ﬁr_ Il"!; "'hri:‘ns" of B 10 buy then this is the machine for you pe.
the system ®A Real-Time Clock ®Bead Only Memory B
{ROM] containing the Model [l BASIC Language (fully | ——and and Program ',-01; KIT ONLY £99.95 +var PLUS £4.60
compatible with most Model | BASIC programs| @ Random 8 ild, Under il out = o
Access Mamory (RAM) for storage of programs and data GE:::‘ Compuer for oniy @ sma Fully Assembled — £148 - vaT Packing

whilé the Computer is on (amount 5 expandable from = 16K”
to “48K", optional extra) @ & Cassette Interface for long-term
storage of programs and data (reguires 3 separate cassette
recorder, optional fextral @ A Printer Interface for hard copy

NEW MONITOR IN ROM available separately at £7.90 + VAT,
Improved BASIC 3 ROM — revised GARBAGE routine allows correct use of STRING ARRAYS £4.90

au:putulprogramsiana data |requirresaseparareline ﬂri;Teé. I This chip can be sold separately 1o existing Compukit and Super board users. + VAT
tional/extral ® Expansion area for rading io-a drsk:
Bt i ot & ey et an iz FOR THE COMPUKIT  Assembler Editor £14,90  Case for UKI01 £29.50
237.C serial communications interface (optional/extral k GAME PACKS 11 Four Games £5.00 2). Four Games £5.00
Allthmcomp-onenm_are contained in a single moulded case, Super Space Invaders (8K) £6.50 Chequers £3.,00 Realume Clock £3.00
§ and all are powered via one power cord i 10 x C12 Cassees £4.00 40 pin Expansion Jumper Cable £8.50

All Prices exclusive WAT
Disc Drives Kit with 2x40 Track Drives — £588 + VAT %
Disc Drives Kit with 2«80 Track Drives — £729 + VAT

= === YOUR ZX80 IS

o

LOWEST PRICES, THE BIGGEST CHOICE AND THE BEST AFTER SALES SI-.'HVIC;E._.'*-WE JUST WOULDN'T BE COMP SHOP

SHARP |
= pcizn | NOW NO LONGER
watt e
SSSSS.  £69.95
s BRoeB . oyaT
GO = |
S COMPUTER e = )
POWER THAT Upgrade your ZXB0 to the full animated graphics of It's a mew kind of musical instrument. A compirter controlied. |1
ONCE FILLED A ROOM the ZXB1. (Mo screen flicker). synthesiser that helps you create, play and amange Composi-
CAN WOW BE CARRIED [N YOUR POCKET! FOR ONLY £12.95 + vaT IN KIT FORM tiens that nermally take years of music training. Also a

: ; calculator
N Waorks only in conjunction with NEW 8K BOM from =

Keyboard ®1.9K Random Access Memory Sinclair (NGt Included)

@ Long Battery Life.

SECK 62 MIXER

| Profassional
audio mixer

& Programs in BASIC & "QWERTY" Alphabetic
II

" SHARP CE122 PRINTER &
CASSETTE INTERFACE £75 - var

CASSETTE INTERFACE ONLY
£14.90 - var

. Ld | build H r

ul yoursa Y

over £100.
Only

£99.90
plus VAT for
complate kit

Plus FREE
power supply

vaiued at
£25.00

Telephone: Dublin 604165

HEAR OUR ADS ON .
RADIO NOVA 88.1 VHF Stereo |

7

RARP E£795
for 32K

el

N Very popular for home & business use. 8K Microsoft Basic in ,'
ROM. 32K with mé improved keyiboard, 127 sereen.

Cassemne Deck £55 axtra

: @ 18 foreground colours
paiee? ® 8 background colours

# Real typawritor keyboard with full graphics

® Music in threo voicas and three octaves

80 COLUMN PET |
oncy £825 . vat

The raliable value for money
systam with after sales support,
instruction and training faclitegs
and a wide range of
BIGGIAMMEs.

£999 -var

S 4 Mhz Z-B0CPU ® Dynomic RAM @ 2K ROM @ BASIC B
is provided ® High Besolution Graphics @ 37 High Focus B
Groen - Display @ Upper and Lower Case ® 80740
Characiers x 25 hne display @ Elactra Magnetic Cassette
Deck included ® ASCI1 Keyboard @ Numenc Kevpad @
Sound Output @ Budt-in Clock and Music.

Avmilable Soon-Discs, Printers and other Accessonies.

BBC COMPUTER

Please ‘phone for availability and price

. T R W U, vt

i'l_'i E

Delivery is added at cost. Please make cheques and postal arders payable 1o COMPSHOP LTD., or phone your order
guoting BARCLAYCARD, ACCESS, DINERS CLUB or AMERICAN EXPRESS number.

MAIL ORDER AND SHOP: CREDIT FACILITIES ARRANGED — send S.A.E. for application form

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

OPEN (BARNET) — 10am - 7pm — Monday to Saturday TELEPHONE SALES
NEW WEST END SHOWROOM: OPEN 2 hrs. 7 days a week
311 Edgware Road, London W2. Telephone: 01-262 0387 01-449 6596

OPEN (LONDON) — 10am - Epm — Monday to Saturday
i IRELAND: 19 Hevberr Stresr, Dubiin 2. Telephone Dublin 604165

* COMPSHOP USA, 1348 East Edinger, Santa Ana, California, Zip Code 32705
Telaphone: 01001 714 5472526

A
+

iF IT WASN'T FOR °
S P T £k

“Europes Largest Discount
Personal Computer Stores™

:
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See it here, buy it now

AT YOUR LOCAL
- BRANCH TODAY!

Birmingham Byteshop Computeriand $4/96 Hurst St, BS 4TD Tel: 021 622 7149 London Byieshop Computerland: 324 Euston Road London W1 Telk: 01-387 0303 Nottingham: Byteshop Computerand
S2A Upper Parliament St MG1 BLF Tel: 0602 40576 sanchester Eyteshop Computeriand 11 Gaseway House Piccadilty Station Approach Tel: 081 236 4737 Glasgow Byleshop Computertand Magnet
House 61 Waterloo St G2 TEP Tel: 041 221 7408

A membar of the Comart - Group of Comparnies.



