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LONELY Genie I Microcom- -
puter, early eighties, with large L - 1o Ly
peripheral family but currently

unattached, would like to meet

interesting, attractively pack-

aged software, Genie or Tandy

specification, for programming,

problem solving, entertain-

ment and long-lasting

friendship. Reply in confi-

dence. Box No RS232.

-II'IIJ'IF!
S 1 B B

ANSWERING MACHINES
“fice certified

Bu}nng your first Genie I microcomputer is just the start of a long and enthralling adventure, for it won 't :
be long before you will want to expand your system with some of the wide range of peripherals wluch TR
make up the complete Genie System.

P1rst.y thereis the The supreme advantage of the Genie I systerrl is i '
s }i,q,,i Zn B @@Jﬁ its compatibility with the TRS 80, which means
KLDLULL DUA,  that literally 1000’s of pre-recorded programs are

,&
w‘ruch 1mmed1aiely expands your already available, ]ust waiting to be plugged into
GCenie's capacity to 32K RAM, and your Genie!

upto 48K RAM ifrequired. It can

o ‘1"‘-.- -

b ’“’&" be connected to 4 disk drives, a The recent improvements in the Genie system,
- - | printer, RS232 interface or SI00 including Extended Basic, sound unit and
cards. machine language monitor, make if the ideal
system for the committed hobbyist, and an
excellent and easy-to-use educational tool. -

Then there is the
h.. ‘E !Fx‘;)hj‘ B
a compact unit w1‘rh BD colu.mn, 3%

7moateix print-out, which comnects | W ogsgl ) SPECIAL TECHNICAL GENIE

to your Genie through the

Expander, or via the Parallel i ..2. HOT - LINE ON 0629 4995

Printer Interface. ; [ for all your technical advice and service back-up on any
. aspect of the Genle system direct from the experts!

The - Disk Drive

gives you greater stozage
capacity and full random access
file handling, with the option of

{ double-density througha
special adapter.

New Dual Disk Dnive

now available!

Please send me FREE, 16 page colour brochure on the
l Genie Computer System. I enclose 25p postage.

YC-82

Finally, there is Genie's very OWIL

” ““’ ’Lﬁ”‘n;’ 5 wgw-, _ A ,’"’1[ Chesterfield Road,

\-?5‘\-\.;:'- }

amustif you want tolettherestof | I 4 i Matlock, ; :
- thefamily watchtheir TV. in - L T ¢ l Derbyshire DE4 SLE. r

peace! § | %7 Telephone: 0629 4998. F
Available in B & W or greentube. | ‘ pesh i " Telex: 377482 Lowlec G.
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EDITORIAL

ON AVERAGE, a company has been formed every second day for the past year to supply
and make software and hardware add-ons for the ZX-81. It is an impressive record and one
from which some of the well-established compurer companies could learn a grear deal. It
happened because the price of the ZX-81 was sufficiently low to create a new market of
first-time buyers, most of them with very limited budgets.

Clive Sinclair knew that he was taking a big risk when he launched his ZX range of
computers ar the start of 1980: he had to strike a delicate balance berween the power of his
computers and setting a price low enough to attract the consumer markets. Luckily for all
of us he struck the right formula. It is an obvious, if risky, recipe which, when it works,
brings very high rewards, as can be seen from the rise in Sinclair’s revenue from £4
million to £30 million in one year. Unfortunately, it is a formula which is only tried rarely

by other companies.

Before the home-computer market really took off, most of the computers sold in Britain
were American. The Americans regarded Britain as a wonderful market, mainly because
they could scll computers over here at roughly twice the price they could sell them in the
States. They did not sell them in vast quantities, but the profit margins compensated for
that admirably. The dealers, and the manufacturers, always justified the high prices on the
grounds that it was the only way they could afford to provide an acceptable back-up
service. There was never, however, the slightest evidence that the service we were offered
in the UK. was any better than that offered in the Startes.

It is a mystery quite how Britain came to be regarded as a country where one could get
away with over-pricing. The same arrangement pervades the motor-car industry in which
an average car can cost up 1o £3,000 more than it would on the Conunent. The British
arm of Ford has said that bur for the high prices it can charge in Britain it could not afford
to keep its British manufacturing plants running at anything like the present level.

This is a peculiarly British problem for which, 1o a large extent, we are all to blame for
allowing it to happen. The solution also lies in our hands: where we encounter products
which are clearly over-priced, we must clearly state that we will not buy them until the
price falls to a reasonable level. Take the market for Sinclair products as your guideline.
We know thar tapes of games packs can be sold quite profitably for between £5 and £10.
We know that a 16K RAM pack can be sold for as little as £35. Some products will be
better than others and might be more expensive but they should be in the same range.

As new machines enter the market we will all have to be careful not to allow a
surreptitious hike in prices. Take the Sinclair norm as your yardstick and barter.




Step by step with the
computer system
designed for

tomorrow.

* G502 Microprocessor
* 2K Monitor TANBUG

* |ntelligent socket accepts keypad
or full ASCIl Keyboard

* Chunky Graphics and Lower Case
Options

* Connects to unmodified BIW or
Colour TV

For the first time buyer'or experienced
user, Microtan 65 is a superb route into
personal computing. If you are looking
for a sophisticated machine with the
capability of expansion into a
professional system, then this is the

computer for you. Step by step with
the computer system designed for
tomorrow. . . .

6502 Microprocessor
Probably the most popular CPU
(central processing unit) for personal
computers, having a powerful
instruction set and architecture.

2K Monitor TANBUG
The built-in ‘'mind’ of the machine,
TANBUG controls all system functions
and gives comprehensive machine-
code facilities. Functions include:- set
and clear breakpoints, single step
through program, execute program,
copy block of memaory, modify memory
locations and much mare.

Intelligent keyboard socket
For absolute beginners we can supply
an easy to use 20-way Hex keypad; for
the more experienced user there is a
full typewriter style ASCIl keyboard.
Either way, Micratan will work out
exactly which type you are using and
act appropriately.

Chunky Graphics Options
For drawing simple lines and graphs,
or for animated games, Chunky
Graphics is a low cost answer. This set
of ¢hips plug into the Microtan board
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E79¢ 00 Ready
AT Built
E 59. D[] Kit
+VAT
and allow graphics to be built up on
the screen at a resolution of 64 rows
by 64 columns.
Lower Case Option
To extend the character set to 128
characters, allows for real descenders
on lower case characters and a set of

exira symbols and characters for
simple graphics.

Microtan Accessories

20-way Hex keypad MPS 1 Basic power
supply
Aerial connector lead

Full ASCIl Keyboard
MPS 2 Full system
power supply

Mini — motherboard

Microtan is available
ready-built or as a kit.
We recommend that
you should have some
soldering experience
before attempting the
Microtan Kit, although
if you do run into
problems you can
make use of our “Get
you Going” service
{telephone for details).

TANEX
* 7K Static Ram
* 10K Microsoft Basic
* 32 Parallel /O lines
* 1 Serial /O port
* XBUG
* Cassette Interface

The first step in expanding your
system. Tanex provides the extra
facilities necessary for the serious
programmer. Memory expansion:
Tanex has provisions for up to 7K of
static BAM and up to 14K of EFROM
using 2716 or 2732 chips.

XBUG and BASIC
¥BUG is a 2K extension to TANBUG
that contains a mnemonic assembler
and disassembler and cassette
firmware running at 300 Baud CUTS,
standard or high speed, 2400 Baud
Tangerine standard with 6 character
filenames. Tangerine have taken out a
full O.E.M. licence for Microscft BASIC,
the microcomputer industry standard,
this is a full feature implementation
with interrupt and machine code
handling, and a superb program editor.

&
—

Both XBUG and < 1
BASIC plug directly — ——————
into Tanex and are
supplied with comprehensive user
manuals.

Parallel 1O
When fully expanded Tanex includes
two V.LA.s (Versatile Interface
Adaptors) which implement the
cassette interface and the parallel /O
ports. Software in TANBUG V2.3
enables you to plug in and use a
Centronics type printer. The two V.L.A.s
also contain counter timers that can
be used for a variety of applications
enhanced by the use of the integral
handshake facilities.

Serial /O
Also on the expanded board is a serial
IO port that can be used to interface
RS232 or 20Ma loop terminals or
VDU's, again all controlled by TANBUG
Va2.3.

Tengall =
(OMCT SyTcms 1

Forehill Works, Ely,
Cambs. CB7 4AE.

TO: TANGERINE
FOREHILL WORKS, ELY, CAMES. CBT 4AE.
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{ CIMICROTAN B6, READY BUILT £92.35 ind. VAT and PEP.
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CIMICROTAN 65 KIT £80.85 incl. VAT and P&P.
[CITANEX (MIN CONFIG] KIT £50.95 incl. VAT and P&P.
[ITANEX (MIN CONFIG} ASSEMBLED £62.45 incl. VAT and P&P.
[CJEXPANDED TANEX KIT £104.66 incl. VAT and PaP.
CIEXPANDED TANEX ASSEMBLED £116.16 incl. VAT and P&P.
| [IPLEASE SEND ME THE NEXT SIX ISSUES DF TANSOFT GAZETTE
AT £15.00.

I lendose my chequefor €.
or debit my Access/Barclaycard
Signature . .
T e B T A R e R R
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We are only 30 minutes from
CENTRAL LONDON

and only a few minutes from S
Your Postbox Q% %,
Why not try our new Mail Order Service? 0‘30 6‘6} '5'6

LTRN

BBC MICROCOMPUTER
ACORN ATOM | |

Assembled from For details of availability
£155.25 Phone 0708-60725
(While stocks last)

.

WE ARE DEALERS FOR
ACORNSOFT, ADVENTURE
INTERNATIONAL, ATARI,
AUDIOGENIC, AVALON HILL,
BUG BYTE, COMMODORE,
PROGRAM POWER & THORN/
EMI SOFTWARE.

}\

£199.99 From £299.95 & £599.95

STOP PRESS: NOW IN STOCK
THE BBC PUBLICATION “THE COMPUTER BOOK" £6.75

All prices include V.A.T. .Add £3.00 P&P per order
For further information send large S.A.E.

FY  Qomputers for Al

72 North Street, Romford, Essex. Tel: 0708 752862
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it's here at last!

Disc pack for the atom

Upgrade your atom withour
new low costdisc pack
only £299 piusvar

— 40 — track single-sided 5" disc drive
— power supply to run hoth the dise pack
and a fully expanded Atom

— disc contraller card with 4K DOS ROM
— 3k bytes of static RAM

— B4-way Euro-connector plug and cable
— full operating instructions and manual

The dise cantroller is based on the Intel 8271 chip. This highly itelligent
device minimises the amount of control software and memary
requirernent and so allows phenomenal high speed operation. Both soft
and hardware has been vigorously tested and proved very, very reliable,

You will need an Atom with bus buffers and indirect edge connectors,
The mail order price is £350 including VAT post, packing and Insurance,
the price at your Atom dealer £345.

If you do not have a dealer near you just write to us at the address below,
or credit card holders can ring Cambridge (0223) 245200 and order directly.

Acorn Computers Ltd.,
JAcORN Fulbourne Road,
PUTER Cherry Hinton, CAMBRIDGE

following commands in Atom BASIC:—
FIN open file for input SHUT close file EXT

BGET get byte from file SGET get string from file

The disk operating system (DOS) decodes the following commands used to control the storage of files on disk:—

* CAT catalogue files on disk * LOAD  load image of memory contents as file * SAVE  save image of memory
contents as file * DELETE delete file from disk * SPOOL store all printer characters on disk

* EXEC read characters from disk as if from keyboard

The DOS also replaces the cassette operating system vectors as used by BASIC to allow the use of the

LOAD load BASIC program from disk SAVE save BASIC program to disk FOUT open file for output

find extent of file PRT find value of pointer into file
PUT put number to file BPUT put byte to file SPUT

put string to file GET get number from file

These commands provide full random access of up to b disk files simultaneously.

Brand new celour board -

NOW YOUR LIFE CAN
BE MORE COLOURFUL!

output suitable for all makes of monitors and TV's.

Two colour palettes can be achieved
Red, Yellow, Green, Blue and White, Cyan,
Magenta, Orange. In text modes this provides
green on blue or orange on black displays.

Three outputs are provided:—

— Red, Green, Blue drives at TTL levels with a
composite sync, the polarity of which may be
link selected.

— A 1v composite video in monochrome only.
— A PAL encoded signal on Channel 36 suitable
for feeding into the aerial socket on a domestic
television.

You can fit the board yourself using a fine
soldering iron or your dealer will fit it for you.
The board can be used in a minimum Atom with
the exisiting power supply, or if used in a maxi-
mum Atomn a 5V exernally regulated supply will

be necessary. :
Available from all Acorn Dealers or direct from

Acorn at £45.24 inc VAT and p+tp. Credit card
holders can ring (0223) 245200 and place their
orders direct.

Acorn Computers
Fulbourne Road,
PUTER Cherry Hinton, Cambridge

The board fits inside the Atom and generates colour
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UseYourAtomfor-

Writing ..- :
.. Recalculating ...-

stimating ...
. E Erasing ...

... Projecting -
P‘;:l:l:dl:?ing Ble‘mmgﬂﬁawsig“__

i5ing .o Critical Path R =0 VAT
I':lei:h ATOMCALC only £33.

What is it?
Atomeale is supplied as a plug-in 4k ROM with an all-purpase
planning and madelling program. It is 50 easy to use - if you can use
a calculator you can use Atomcale, No programming skill needed.

The ROM creates an enormous grid of columns and rows like a ledger.
All you do is to enter the headings and formula once and Atomcalc
does the rest, Supplied with a very detailed 30pp user handbook.
What will it do?

Atomcalc can cope with anything from a household budget to
company accounts. You set up a series of automatic calculating
functions like totalling or percentages. Then fill in the columns with
your figures and the program produces the answers. If you want to
change one figure in the calculation it immediately changes the
relationship of all the other figures involved. So, for example, you
can see what effect on profit @ 5% increase in sales might have or a
10% increase in production, or a 3% drop in transport.

And do not forget you can print them out on an optional printer or
store them on tape.

How Can | Buy One?

Go to your Atom Dealer, orif there are none in your area just send a
cheque for £39.10(incl. VAT and P & P to the address below. Credit
Card holders can ring Cambridge (0223) 316039 and order direct.

Dept. -6 Acornsoft Ltd, 4a Market Hill, CAMBRIDGE.
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CORN
PUTER

ACORNSEFT

ACORN DEALERS

For all the latest Atom hardware

Personal Computers
20 Wellington Square
AYR

(0292) 285082

Gamer

24 Gloucester Road
BRIGHTON

(0273) 698424

Computer Shack
14 Pittville Street
CHELTENHAM
(0242) 584343

Cardigan Electronics
Chancery Lane
CARDIGAN

{0239) 614483

H.C.C.S.

541 Durham Road
Low Fell
GATESHEAD
(0632) 821924

The Centre of Sound
120 Notting Hill Gate
LONDON W11
(01-727) 0911

Arden Personal Computers
166 Park Road
PETERBORDUGH

(0733) 47767

3D Computers

230 Tolwarth Rise South
SURBITON .

(01-337) 4317

and software
contact the dealers below

Broadway Electronics Lid
The Broadway

BEDFORD

(0234) 213639

Cambridge Computer Store
1 Emmanuel Street
CAMBRIDGE

(0223) 65334

Vixon Computer Systems
49 Grimsby Road
CLEETHORPES

(0472) 58561

Microage
135 Hale Lane
EDGWARE
(01-959) 7119

P.J. Equipments Ltd
3 Bridge Street
GUILDFORD

(0483) 504801

Euro-Calc

55/56 High Holborn
LONDON WC1
(01-405) 3113

R.D.S. Electrical
{Portsmouth) Ltd
157/161 Kingston Road
PORTSMOUTH
(0705) 812478

Computer Plus
47 Queens Road
WATFORD
(0923) 33927

Microcentre Ltd
Commercial House
19 Station Road
BOGNOR REGIS
(0243) 82779/828108

M.D. Wright Data
Services Ltd

13 Vernon Place

CANTERBURY

(0227) 69030

Datron Micro Centre
Duckworth Square
DERBY

(0332) 380085

Silicon Centre

21 Comely Bank Road
EDINBURGH
(031-332) 5277

D A Computers
184 London Road
LEICESTER
(0533) 549407

N.S.C. Computing Shops

29 Hanging Ditch
MANCHESTER
(061-832) 2269

Computers For All

Romford Computer Shop

72 North Street
ROMFORD
(0708) 752862

Datex Micros
193 Tarring Road
WORTHING
{0903) 39290

Eltec Services Ltd
231 Manningham Lane
BRADFORD

(0274} 491372

Cardiff Micro Centre
46 Charles Street
CARDIFF

(0222) 373072

Lendac Data Systems
Ltd

8 Dawson Street
DUBLIN

(0001) 372052

Northern Computers
Churchfield Road
Frodsham

Nr WARRINGTON
(0928) 35110

Group 70

208 Maybank Road
South Woodford
LONDON E18
(01-505) 7724

Q-Tek Systems Ltd
2 Daltry Close

Old Town
STEVENAGE

(0438) 65385

Datron Micro Centre
2 Abbydale
SHEFFIELD

(0742) 585490
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ZX81/ 16K SOFTWARE

“STARTREK"

16K STARTREK: Exciting space adventurg game
including klingons starbases, phasors, 8% 8 galaxy,
4-levels of play, long and short range scanners, etc.

“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.

“SUPER-WUMPUS"”

16K SUPER-WUMPUS: Can you hunt and catch the
mysterious wumpus in his underground labyrinth?
Intriguing underground adventure.

“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"

“ZOMBIES"”

Cn you escape from the man-eating zombies by leading
them into the pits?

VIC 20 SOFTWARE COMING SOON!

Cheques/POs payable to “SILVERSOFT".

16K GAMES PACK 1: Fantastic value for meney, A et et e e
nearly 50K of programs on one cassette. Five games
including ’Real Time Graphic'® Lunar Lander, Starwars, Pl [y RO i B8 N D e o RS

Hammurabi, Minefield, Mastermind.

Prices: £4.95 each cassette; £8.95 any two.

CVG 4/82

Programs wanted, excellent royalties.

See us at Stand V20
Computer Fair

— SILVERSOFT (Dept. CVG)
40 Empress Avenue, liford, Essex.
Tel: 01-518 0877

lcno-a UK Subscription Dept.

24 Woodhill Park Pembury Tunbridge Wells Kent TN2 4NW

GET THIS free software offer when you subscribe to MICRO-BO — The specialist magazine for
TRS-80 and VIDEO GENIE.

LOOK AT the programs you get FREE when you subscribe . . .

* Level | in Level Il — Convert your Level Il TRS-80 to operate as a Level | machine. Opens a whole
new library of software for your use.

* Copier — Copies Level |l System tapes, irrespective of where they load in memaory. Copes with
multiple ORG programs.

+ Z80 MON — A low memory, machine language monitor which enables you to insert OP codes,
edit memory, punch system tapes etc.

* Improved Household Accounts — Powerful enough to be used by a small business.

* 80 Composer — A music generating program which enables you to play music via your cassette
cord.

% Plus Two Games — Poker and Cube (a version of the Rubiks cube for Disk users)

and don't forget MICRO-80 is now available in monthly cassette edition as well — all the published
programs each month ready to load on cassette.

Please enrol me for an annual subseription and send me my FREE cassette program. | enclose

£16.00 L] (magazine only) or £43.60 [ {magazine and cassette edition).

{enclose your cheque/P.0. made payable to MICRO-80 and send to the above address)

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

on application.
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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

tanks — a fight to the finish.

Colour, sound and skill to break

through that wall.

. Blackjack VIC's big day.

. Logic Break the colour code befare
VIC breaks you!

. Pick-up-game Match of the day?

. Alarm clock Clock, chime, alarm, snooze.

. Smashout

PR SOFTWARE

28 THE FAIRWAY, SOUTH RUISLIP,
MIDDLESEX HA4 ORY

SPOCK: "Computer! Calculate the vaiue of Pi to ten thousand decurral places™
COMPUTER: "Workdng . . .~

CAN YOUR COMPUTER SPEAK?

The WIDEEAND SPEAKERASY speech synthesiser adds voice
response to any computer with a parallel port including PET,
BPPLE, expanded ATOM, HORIZON etc.

for Only £69 - var

# UNLIMITED VOCABULARY
<+ EASY TO PROGRAM
#* LOW MEMORY OVERHEAD

+: COMPLETE MANUAL WITH
DICTIONARY, SAMPLE
SOFTWARE AND TUTORLAL
ON SPEECH PRODUCTION.

Alsoneludes high flux speaker and power supply. all housed in high qualiey weod
cabinet. with velume control and rear pifch confrol

Programmed with simple phonetic codes. Apart from the abvious applicavons of
yoice response i manufacnuring, testing, blind terminals efc., thus product also
teaches a great deal about hinguistics and speech production

Safrware i available m BASIC and Z-80 and £502 assambly for direct inpul in
PHONETIC SPELLING closely related to the ARPABET internanonal phonetc alphaber.

For your nearest dealer contact:

MBEBWNU PRODUCTS, CAMBRIDGE RD.,

ORWELL, ROYSTON,HERTS. TEL: 0223 208017
A subsidiary of Sands-Whiteley Research and Development

m MEMORIES
with a DIFFERENCE
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MANIMEM 1.'I

thvas lean n] a
ind tha

I"
L FLAM u&\(‘
e bound by utd ml:_g thi kbt
Sy i simitar and fitting ide

B
Ty, ultrdow p-tw\.c l'|Ll'|5'\-
roriiad memony described

Orders ard enquiies 10 East London Robotics. Finlandis House. 14 Danwell

Close, East Ham, Londan EE4BT. O cail us on 01-471 3308,
ORDER FORM

Cuarniny  ltem Price pev item Taral
| Incremnenzal 1.2 sockated for max of 8K £10.50
| Irerermanzal 1.2 secketed for max of 168 £11.50
| 2K CMOS 6116 memory chips £4.93
; Raximem 1.1 55K memory E33.50

15% VAT ]

— ToTaL |

HMOTE: Postage 50p for orders under £15
| enclose a chequeipostal oecor piyabis 1o Enst London Fobotics fos £ —_—

N P —

Addness: —

NOW YOU
CAN LEARN
STATISTICS
ON YOUR
ZX81 (16K)!

The first true computer-assisted learning programs for Statistics,
on the ZXB1 and sold on high-quality cassettes.
Step-by-step learming method
Ideal for use in schools, colleges, and for any ZX81 users
interested in furthering their education.
Now Avaiable
1. PROBABILITY THEORY — 3 COUNTING RULES.
2. COUNTING AND THE PROBABILITY OF AN EVENT WITH |
DISTRIBUTION HISTOGRAMS. |
3. MEASURES OF CENTRAL TENDEMNCY, DEVIATION AND
VARIABILITY — MEAN, MEDIAN, MODE, STANDARD
DEVIATION ETC.
4. CHI-SQUARE AND CONTINGENCY TABLES.
5. FISHER'S EXACT TEST.

These are the first five in this series of over twenty tapes.

CASSETTES ONLY £7 EACH (OR £33 FOR FIVE)
INCLUDING FREE WORKBOOK!

ONLY AVAILABLE FROM:
ALTIM TRADING LIMITED
29 ENDELL STREET. COVENT GARDEN
LONDON WC2H 9BA
Tel: 01-836 3309
Parzanal Callers welcome by prior appoitment

ORDER NOW! Please allow up to 28 days for delivery.
Please make cheques payable to: ALTIM TRADING LTD.

State number of tapels) required {}

(at £7 each, or £33 for fivel \.ﬁ. 5\
or send S.A.E. for further details of > é QQ.
this series, to address above. S L) ,‘}
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4K GRAPHICS ROM
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Some of the graphics now possible on the ZX81.
See other page (4K Graphic ROM)
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See us at Stand V4

d('tro n i c s Computer Fair
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ZX 80/81 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, and will greatly increase your pro-
gramming speed. It is fitted with push type keys as
in larger computers.

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

4K GRAPHICS ROM

The dK Graphic module is our latest ZX81 accessory. This module, unlike most other
accessories fits neatly inside your computer under the keyboard. The module comes ready
built, fully tested and complete with a 4K graphic ROM. This will give you 448 extra
pre-programmed graphics, your normal graphic set contains 64. This means that you now
have 512 graphics and with there inverse 1024. This now turns the 81 into a very powerful
computer, with a graphic set rarely found on larger more expensive machines. In the ROM
are lower case letters, bombs, bullets, rockets, tanks, a complete set of invaders graphics
and that only accounts for about 50 of them, there are still about 400 left (that may give you
an idea as to the scope of the new ROM). However, the module does not finish there; it
also has a spare holder on the board which will accept a further 4K of ROM/RAM. This holder is
fitted with a 1K/2K RAM and can be used for user defineable graphics so you can create your own
custom charactor sets. £29.95.

e - MEMORY 80/ 81

Massive add-on memory for 80/81. £32.95.

16K KIT-A-KIT VERSION

of a 16K Ram. Full instructions included. All memory expansions plug into the user port at
the rear of the computer. 16K RAM £42.95 16K KIT £32.95

2K & 4K RAM

Static Ram memory expansion for the 80/81. They both work with onboard Ram i.e. 4K plus
onboard = 5K. This is the cheapest small memory expansion available anywhere. 2K RAM
£14.95. 4K RAM £19.95.

10 PORT

Interface your computer with the real world, our 10 port has holders to add up to 6K of RAM. £12.95.

16K 81 SOFTWARE

As seen at the ZX Microfair.

DEFLEX This totally new and very addictive game, which was highly acclaimed at the
Microfair, uses fast moving graphics to provide a challenge requiring not only quick
reaction, but also clever thinking. One and two player versions on same cassette. £3.95
3D/3D LABYRINTH You have all seen 3D Labyrinth games, but this goes one stage beyond;
you must manoeuvre within a cubic maze and contend with corridors which may go
left/right/up/down. Full size 3D graphical representation. £3.95.

CENTIPEDE. This is the first implementation of the popular arcade game on any micro
anywhere. Never mind your invaders, etc., this is positively stunning, the speed at which this runs
makes ZX invaders look Ilike 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.

¥y @ 23 Sussex Road, Gorleston,
Great Yarmouth, Norfolk.
ro n l c s Telephone: Yarmouth (0493) 602453
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SPACE FIGHTER COWBOY SHOOT-OUT
(6K + 3Kgrl 112K)
eed ; FuII feature, 1 . arcade
plants,
I agons, animated
bombs, 3 x| perb graphics &
pis., B levels. g :-...mﬂd £6.95
soundeflects.

ATOMSTORE (12K +) _
General purpose ‘database’ filing & printing pro-
gram. User-defined fields. Variable field & record
length. Highly economical. Use for names & ad-
dresses, product lists, price list — any data file. File
search, printing & saving options.

£8.85

INVADER FORCE 112x)
Terrific wersion of “Space Invaders’
4 types of invaders, mother ship,
great sound, hi-score, 6 skill levels,
£8.95

ASTROBIRDS (12¢)

MEW -wversion of this incredible
GALAXIAN style game.  Fan
sound effects] Screaming m [o]
& swooping bird-men. NOW
DOUBLE SPEED OPTION. The best
game on the market.

LUNAR LANDER i12x)

Superb version of this arcade game,

£8.96 incl. long & short range scan,
limited fuel supply. 8.9

EXTRA MEMORY — Low power chips

as recommended by Acorn 2 x 2114 — £3.25

WRITTEN ANY PROGRAMS? — WE PAY 20% ROYALTIES!
**"SPECIAL OFFER — Deduct £1 per cassette

when ordering 2 of more. =**

WARLORDS 112x1
Another hi-speed arcade game with
h al touch. Defend your
destroy your opponent’s.
against computer of other

MUNCHYMANIram :

1 frontation with lh-e Su
I".1LP-1_.HEP‘~|1

CHESS (12k)
Improved graphics, plays back or white, mid-game
level changes, look ahead up to 8 moves, offen-
sive, normal & defensive play, 10 sub-lavels, casil-
ing, ""En passant’’ by player. Rejects illegal moves.
Take back moves & action replay with take-over.
Set up problem games.

ONLY £9.95

3D ASTEROIDS sk + 2Kgr)
Steer through the rolfing, hurtling
asteroids. Excellent real life
graphics. 5.96

MARTIANS 12k = via)

Use your force field to stop them

CONSTELLATION

12K + FL.Pt)

Turn your ATOM inte a telescope.
View the stars from any point in the
M. Hemisphere. 448 stars in 50 con-
stellations instantly plotled against
the night sky. Zoom in & out, raise

Please add bop/order P & P
+ VAT @ 15%

Send Sae for FULL CATALOGUE

® ATOM
=\ "~ ADVENTURE

ALL THE EXCITEMENT,

INTRIGUE AND FRUSTRATION
OF A MAIN-FRAME ADVENTURE!

CRAMMED INTO A 12K ATOM

Explore the toriuous forests, dark caverns & castle dungeans,
Beware the maze of twisting tunnels and the desert wastelands.
Qutwit the predators. Rescue the PRINCESS and carry off the

treasuras,

Great skill & imagination are reguired to play this excellent game
& you mm. never exhaust all the possibilities. By devising
methods of messages. the author has been able 1o
include many fea ures would otherwise be available only
on much large

Start your anturg now — £8.95
[+ VAT & 55p: P & P

from

PROGRAM POWER
5, Wensley Road,
Leeds LS7 2LX.

(/ (Tel. 0532 683186}
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& lower angle, rolate clockwise &
anti-clockwise. £6.96

landing. Beware the imposters.
Needs quick reactions. £7.9%6

PROGRAM POWER

5, Wensley Road, F. N e

Leeds LS7 2LX. -
Tel. (0532) 683186. e

Acorn Atom

PROGRAMMER'S TOOL-BOX

A packed 4K EPROM (fits Uity Socket) containing:-

1200 BAUD CASSETTE OPERATING SYSTEM
Visible Load and Save routine

— controdled execution, line no. display

PLUS “TRACEIX]
* STEF — single step execution

FIND — any string of chars. in program

VAR — list variables

LVAR — print varables

AUTO XY — automatic line numbernng (any start, any stepl

RENUMEBER X.¥ — any start, any step
DELETEX1t0 ¥ — anyrange to line nos
(*VIA chip required) HEX — Hex and ASCIlDump.
IHEX — Hex Dump in Instruction: format.

PLUS Additional BASIC statements
READ,DATA & RESTORE
KEY X — scans keyboard-input to vanable
INKEY 35X — scans keyboard-input 1o string vanable
|E:: 2 THEM.. . -ELSE
WHILE . .. . ENDWHILE

CURSOR XY — pOSItion Cursor 25 required

OM ERROR

BEEF XY — sound & note-any duration, any pitch
ZERO — zeroes all basic variables

POP — close out sub-routine

STOP — Useful debugging instruction

Suitable for any memory size. Greatly enhances the Atom's existing facilities.
Real Value at £24 .50+ VAT & 25p P&P

5, Wensley Road, Leeds LS7 2LX

Tel. (0532) 6B31886 H
Send S.A.E. for details

& full catalogue. ViISA
(State Atom) :




COMPUTER USER AIDS

** ANNOUNCE THEIR OWN UK101 DISK SYSTEM **

1. Double sided PCB. 2. Cables to and from UK101 and disc.
4. Complete with DOS. 5. Simply add drive. 6. Absolutely NO extras required. 7. Includes PSU as well!

At a price within the reach of everyone: only £143+ VAT (disc drive extra)

3. No soldering — ready built.

* Orders are now being taken

* RESERVE vyour systern NOW!

* Send NO CASH until advised

* User group members have priority
* Disc drives at discount rates

SOFTWARE FOR
UK101 - ACORN

ZX81- VIC
Send SAE for complete library

SPECIAL OFFER

Fantastic price reductions on ALL Epson and Microline Printers

LOOK — EPSON MX80(T) — £329.00+ VAT
EPSON MX80FT — £359.00+ VAT

With FREE paper with every unit — and discounts go right through the range.
EVEN EPSON MX100 — £528.00 + VAT

See us at Stand 428
Computer Fair

BARCLAYCARD AND ACCESS WELCOME

14 CHARLTON ROAD, ROMFORD, ESSEX RM25BD. Tel: (0708) 64954

JRS SOFTWARE

19 WAYSIDE AVENUE, WORTHING, SUSSEX, BN13 3JU
TELEPHOME WORTHING 65631 (Evenings and Weekends only)
16K RAM PACK £35 (889.55)
Fully buile, tested and guarantesd

WHY PAY
MORE
Bliack case

Mo ‘wobble’ prabiems — fully supported by ZXB1
Fully compatible with printer e, e1c.
Full refund if not delighted

| Flease sligw 14-21 days for deliveryl

2 DAY SHOW

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

[please siate which when orderingl
el 8 {p g (written by PAUL HOLMES)
Provides the following additional facilities

Line renumber — you state starting number and increment value,
Seaich and replace changes every occurence of a character as you require.
Free space —tells you how many free bytes you hawve laft

SPECIAL GRAPHICS ROUTINES
Hyper graphics mode — graphics never seen on a ZX81 before.
Open — instantly sets up as many emply prict lines as you reguire. (1K version onlyl

Fill — used in conjunction with OPEM fills your screen instantly with your
specified character i
Rewvarse changes each character on your scrégn 1o its inverse video.

TAPE ROUTINE — provides a system WAIT condition until a signal is received in
the cassetie gar jack — many usas !

All these routines are written in machine code and togethar take up only

164 BYTES of your precious RAM - an incredible achigvementi]

The price is incredible too! ONLY £3.95 (#7.90) for cassette, including FULL
instructions and example programs.

ALSD available 16K version ONLY £4.95 (#9.90] which ipcludes all the above PLUS:-

GOTO's and GOSUB's included in line renumber, [rar———

Search for and list every line containing specifiad character

CASSETTE crofessionafly recorded by SOUND NEWS STUDIOS

GAMES PACK— Baat this for valuel . 5 % 16K @ PLUS 2 x TK
3.0 Battie [M/code-1K] — Fast-movirg space battle with continuous count-down Kl
of enargy units left.
City Bomb [M/code-1K] — Destray the buildings and land your planes. Your tued
has nearly gone and you circle the city lower and lower.
Warp Wars (Basic & M/code-18K] —Features realistic space-craft moved by M/code for
previously sold a1 Microfair with  insiant response:
Sweet Tooth for £4.95)
Snake |Bnaic-18K] — A gamue of thought and skill. Pass through all the marked
Ipr:v iously sold at Mﬂ;qualr squares without l:rassu"g or dDuDIlnv tack on your path;
r £3.95) but watch out for the expanding black blob.,
Swoat Tooth (Basgic & M/code-16K) — M /code routines used 10 mowe your 181 face-Tound the
screen and gobble the sweets.
PLUS Slalom and Black Holes [previousiy sold togather for £4,95)

3rRD ZX MICROFAIR

CENTRAL HALL, WESTMINSTER, LONDON SW1
Friday 30th April 1982 (12.30—8.30pm)
Saturday 1st May 1982 (10.00—6.00pm)

EVERYTHING FOR THE ZX80/ZX81

® The ZX MICROFAIR is a market-place which does for ZX products
what your local market does for fruit and veg — it gives you good
quality, wide selection and low prices in a friendly, informal
atmosphere.

® The show is run by other ZX users at low cost to you and o
exhibitors, so you get bigger discounts and the chance to see the small
supplier and prototypes as well as leading firms (Sinclair Research will
be therel.

® The ZX MICROFAIR is the only show EXCLUSIVELY for ZX products
and services. You'll be amazed at the wide range — it's a real
Aladdin’s Cave of software, hardware, books, mags, educational and
user groups and all for the Sinclair.

THE BIGGEST SELECTION ANYWHERE
® Chooss from hundreds of programs in BASIC and M/C — arcade
games, chess/board games, Adventure, educational scientific,

business, home finance and many NEW programs.

® Thinking of hardware expansion? See them in action first. Selection of
K./Bs, budget memery, [/0, sound, colour, hi-res, graphics, speech,
discs, printers and new products all within your price range.

® Bring and Buy Sale, Buffet and Showguide.
® Nearest wbe: 5t. James' Park

LOW PRICE ADAMISSION: Adults-60p, Under 14-40p
Unider 10s [with mum or dad) Free (they'll answer technical queries)
Advance tickets: [Friday only) Adults-E1, Children-50p
{cheques payable to ZX MICROFAIR) available from:
Organiser: Mike Johnston, 71 Park Lane, Tottenham, London N170HG

[Apologies if you had to wail to see the |3t show.
That's why we've made it a two day. showl.

OVERSEAS CUSTOMERS
PLEASE NOTE

Payment may be mads in Starling (Monay Order available at
your banklor $U.S. (ULSA. customars onlyl.

AlLL GOODS SENT AIRMAIL
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There's a fantastic choice of home computers on
the market today. Each one brilliant in its own right.
. But which one’s right for you?
The jungle stops here! At Microstore, we’ll
l understand your requirements and advise you
on the best model.
From business or household management, to

. education or entertainment, there’'s something for you.
Hundreds of items and accessories on display.

— e —— . — — —

WMIICROSTORE

— e — — e— — —

-327 - KING’S ROAD - LONDON - SW3-
-PHONE- 01 - 352- 9291 -
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WHITE ON WHITE

s soon as I had bought my Vie-
‘20, I started to hunt for software
for it. The first book I found was
Basic computer pames by D Ahl
To adapt them for the Vic, I had to
give the screen sizes a good deal of
thought — imagine what 24K Star
Trek would be like with 22 columns
— bur I should not really have
expected anything else.

This left me still needing o find a
book written for the Vic. On the
shelf of my local computer shop
Getting acquainted wwith your Vie-20,
by Tim Hartnell, published by
Interface, seemed to fit my require-
ments perfectly. I gladly paid the
£5.95 for this small paperback. How
wrong [ was — after entening just
four programs, I realised the mistake
I had made.

First, there was Labyrinth: despite
correcring the mistakes according to
the loose sheet supplied with the
book, I still found other
programming errors, not 1o mention
the typing mistakes. When run, I
obtained a ser of jumbled letters that
ran fTfom one syntax error to the
next. I then entered the version of
life. A very important semicolon wzs
missing, causing the program to run
off the screen.

Still trying my best to come (o
terms with this book, I entered
Space Raider. The stars and the
spaceship were white — perfectly
normal, except that the background
was also white. Poke 36879.8
rectified this oversight.

By now, I had given up, but a
friend of mine decided to enter
draughts. There scemed to be
terrible problems with his array.
'However many times I checked the
listings I could find no fault on my
friend’s behalf. The problem seemed
to be in lines 5110 and 5150 — the
formula was outside the specified
range — even though I had changed
the mistake given on the extra sheet
in line 5150.

In fairness, some of the advice
offered by the book is reasonably
good, although it occasionally has a
flavour of the ZX-81 about it. For
example, it mentions that you can
use line numbers up to 9999, That
may be true for the ZX-81, but for

the Vic-20 10000 is perfectly
acceptable. Mike Potier,
Rudlow,
Wilrshire.

ROUGH RESPONSE

réad with real horror the state-

| ment made by Tim Hartnell in

Response Frame in the February

1982 edition under the heading

ZX-81 Problems: “Cleaning the

contacts very genily with emery
paper’.

I would like to point out that you
should never use emery paper on the
printed-circuit board contacts as it
can damage and wear away the
covering of gold. I have been in

compuier engineering for some years
and I have always cicaned the
contacts with an ordinary ink or
pengcil rubber which must be grease
free.

The way to use it is to rub the
rubber over the contacts very lightly
and if the rubber is clean of grease
and oil, the deposit left will fast blow
away.

Tan Wallace,
Enfield Lock,
Middlesex.

YOUR LETTERS

SINCLAIR’S SINS

y cxperience of the ZX-81
Msuppor:s B Taylor's letter in
the February issue of Your
Compurer. From July to November
Iast year [ received many assurances
and five replacements for my first
ZX-81. Al these had the weli-known
fault,
SUR 0.26 = 1.3591409
together with others, for example:

SQR (0.5 * 128

SOR (0.25 * 256) = 436.7852
S0OR (0125 * 512)

1 1E-10 =3

1000 — 1E-10 = 1024

Since the distributing organisation
was not able to find me a ZX-81
without these fauls, I was mformed
that the ROM would be replaced.
When I received the machine on
December 23, after this repair, there
was a different set of faults, for

example:
S0R 0.25 = 0.46901423
SOR (0.5 * 128] = 7.6042276
SOR (0.125 * 512} = 7.8525354
SOR 4 = 1.8760569
SAR 64 = 7.5042276
I returned this ZX-81 on

December 31 with, as usual, full
details of the faults. 1 have, to date,
received no repair, replacement or
explanation; [ have been semt an
acknowledgement.

I hope D Adamson — see letter in
the same issue — is not being
complacent and has checked his
ZX-81 for arithmetic faults. I
question whether the ZX-Bl is
suitable for use in schools while these
faults and orhers persist.

H Hack,
Henley on Thantes.

INFALLIBLE ZX-81

an Copeéstake in Your Letters,

February 1582, opens with the
statement “Computers do not make
mistakes? My ZX-81 does —, He
should not blame the computer for a
PrOETAM error.

The various points he raises are
explained when you realise that the
computer works in binary and not
decimal, even when decimal is read
in it has to be converted to the
binary scale. Only numbers which
are integral powers of 0.5, such as
0.25 and 0.0625 will give a finite
number of digits. All other numbers
under unity correspond to recurring
series.

Thus, when such numbers are
entered into the computer, they arc
rounded off to fit into the finite

space allocated 10 storing the
number. The program must be
written to take this fact into account.
The computer may not round off the
way that will give the right answer
when converted back.

Ian Copestake must have
experienced this in line 20 because
he wanted the interval to cover the
range 0 to 1. If, however, the
program had asked this, line 30
would have printed out up to 0.95
because the rounding off meant the
numbers involved were slightly
higher than necded.

However by increasing the range
1o 2 maximum of 1.01 as has been
done in the program, the extra term
of 1 iz printed. If this had been done
in lines 60 and 120 the first and third
sets would have been completed. So
that the evaluations match, you must
ensure that the rounding off of the
binary is done correctly. That can be

done if a similar procedure
modification is added fo line 200 by
WIILINgE

o= INT (107X + 0:01).

With regard to the plot statement,
which plots to the nearest integer,
when a2 0.5 is involved the nearest
integer is equally likely to be up or
down. S0, the results obtained are
quite consistent. If it is important to
always round in one direction, the
program must include an instruction
which will do this.

C E Stephenson,
Wimborne,
Dorser.

RAM FEEDBACK

ith reference to Stephen Adams
recent review of ZX-81

memory extension packs: our 32K
RAM pack does run with the
standard ZX-81 power-supply unit
sold with the machine. Sales of 2,000
of these expansion boards prove this.
We are still selling 400 per month.
Only 17 extra power-supply units,
less than one per cent, demanded by
CUSTOMmMErs.

As for the poor quality of the edge
connector, we have changed out
supplier. From April, we will be
housing our RAM packs i an
injection-moulded plastic case, to
match the Sinclair ZX-81. The
device will no longer suffer from
‘wobbling’ problems.

Audio Compurers,

Southend-on-Sea,

Essex.

B The ZX-81 power-pack was

wried without success on the

Audio Ram pack reviewed. As all

the power is fed through the edge

connector Audio’s improve-
ments may solve this.

Audio’s own installation notes
read: “You might find you tend to
lose data after 6pm. This is
because the drop in the mains
voltage in your area is too
eritical’’.

Altering mains power packs is
dangerous if you do not know
what you are doing, so we did

not recommend this modifica-
tion to those who did build the
kit.

Stephen Adams.

CUBE CORRECTION

he Cubemaster program from
February Your Compurer is the
oest software-listing I have yet seen
for the ZX-8l. Unfortunately, a
couple of bugs crept in.
Line 550 should read
LET C$="RBWGYOD"
and in lines 4280, 4290, 4300 and
4310 the space should be taken out
five characters back from the edge of
the listings, that is the LS, LS, US
and US should be closed up in the

o hincs. Graham Micchell
Bromborough,
Wirral.

SILENT RUNNING

Since submitring the Silent
Running program for the
March publication I have
discovered that the earlier ZX-8ls
had a faulty ROM which gave an
inaccurate value for .25 ** 2,
Recently Sinclair has modified the
ROM to give the correct answer, but
in doing s0 has moved some of the
subroutines in¢luding the one in my
program for initialising the
submarine’s position CD 19 15.

A book by Jan Logan claims that
this routine is moved up the ROM
by four bytes and now begins at
151D. So if anyone has had
difficulty in running this program
perhaps they would like to correct
the listing for their ZX-81 to read:

16585 CD 10 15
3E21
CD 1D 15 S A Nicholls,
Kenysham,
Bristol.

FEMINIST INPUT?

hy is microcomputing a male

preserve? There were 13 girls
at Surrey’s Reigate County in 1956
doing A-level mathematics, and enly
nine boys at the Grammar school.
The very first person to go through
our school in 1904, graduared with a
mathematics degree 10 years later
and taught it until she retired in
1956. The applicarions of 2 micro
for women are wide.

1 am no longer married, but in my
experience most women handle the
budget, fill in tex forms, rent and
rate rebate forms; keep a stock of
food, cleaning materials, children’s
play marerials — a list of stock which
would make an office manager reel
in disbelief.

As soon as [ can, I shall write
programs, cover all these areas and
some for my daughters to use for
their needs. Perbaps in a few months
I shall write an article entitled
“Micros — a feminist input’.

Carol Whiteside,
Alfred Road,
London. |}
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Purpose-designed recorder aims
to make light of loading

THE ECR-8] is a cassette recorder
designed specifically for micro-
compurers such as the Sinclair Z2X-
80/81. It is firred with a long-life
head suitable for TDE high-bias
Super Avilyn cassette tapes. Quiput
level is preset, eliminating the need
for volume adjustment. A write-
protect microswitch avoids data loss

through geccidental tape erasures.
The controls include fast forward
and rewind tape search. Supplied
with mains lead, DIN connecror and
certification tape, the ECR-81 costs
£47.50 including VAT from
Monelith Electronics Co Ltd, 510 T
Church Street, Crewkerne,
Somerset. Telephone 0460-74321.

NEWS

Monitor for Sinclair

A VDU HoUSING designed specially
for the ZX-8]1 has been introduced
by Crofton Electronics Ltd. The
unit comprises a refurbished 9in.
Motorola monitor complete with its
own power supply, 2 full-size
QWERTY keyboard and the
housing itself.

The keyboard mcorporates a video
amplifier which allows ourpur 1o be
fed directly to the video monitor.
Two 3.5mm. jack sockers are
provided for the connection of a tape
recorder.

A ZX-81, 16K RAM pack and
power supply will all fit inside the
housing. A mams terminal block
enables customers 1o use their own
power supplies to run the ZX-81.

The housing costs £80 plus VAT
with a used cathode-ray tube, or £90
plus VAT with a new tube. Anyone
wishing to buy the housing with a
£X-81 already installed will be
charged an additional £7.50, and will
have to part-exchange his own
ZX-81 and power supply.

Your fingers will do the running
at the computer Olympic games

BrrTanvs first Olympics to be simu-
lated on computer takes place in
conjunction with Apple 82 — the
national Apple user convention — at
the Fulcrum Centre, Slough,
Berkshire, on June 5 and 6. The 10
events feature the 100m., 400m.,
1500m., 100m. hurdies, long jump,
shot put, high jump, discus, javelin
and pole vault. Each competition
will be projected on 10 a giant TV
screen using graphics operated from
the computer keyboard.

Derek Meakin, chairman of the
Apple Olympics organising
comimittee, said: ““We have chosen as
the ultimate test of skill a muli-
game program called Olympic
Decathlon. It has been writlen by a
computer genius, Timothy Smith,
who has created vividly-animated
graphics of athletes whose limb
movements are controlled by using
either a microcomputer keyboard or
the games paddles.

“A good deal of skill is needed. In
each event you interact with the
animation in real rime, which means
that every second counts. The
current world record for the various
events is fed into the computer and
points are awarded depending on the
time it rakes to complete the course
or the length of the *‘throw™.

Heats for the computer Olympics
will be monitored by computer clubs
throughout the UK. Information
about the heats and the finals can be
obtained from Derek Meakin,
Europa House, 68 Chester Road,
Hazel Grove, Stockporr, Cheshire,
SK7 5NY. Telephone 061-456 8383,
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Crofton Electronics Lud is based at
35 Grosvenor Road, Twickenham,
Middlesex, TW1 4AD. Telephone
01-891 1923/1513.

Tigress has
triplets

THE TiGRESS, a iriple-processor
microcomputer, is being released on
to the British market by Tangerine.
A disc version running CP/M should
be available towards the end of the
first quarter of 1982, together with a
number of standard CP/M software
packages. A non-disc version,
costing between £600 and £800, will
also be released shortly.

A Z-80A with 64K RAM runs a
disc-operating system such as CP/M,
with a 6809 chip handling I/O and a
dedicated graphics processor. The
graphics processor controls a display
memory of 96K RAM which is
completely programmable.

The 6809 chip is loosely coupled
to the Z-80A via a full-duplex eight-
bit parallel port. Both the Z-80A and
6809 system buses are available for
expansion and the 6809 is com-
patible with Microtan peripheral
boards.

The Tigress will be sold by
Tandata Marketing Lid, Forehill
Warks, Forehill, Ely, Cambridge-
shire, CB7 4AE. Telephone
0353-61161.

Floppy disc for
Acorn Atom

ACORN COMPUTER has launched a
5.251n. mimi-floppy disc unit for the
Arom. Based on the Oliveri OPE
FD-501 drive, the unit costs £345
including VAT and gives 92K of
storage on @ 40-track single-sided
disc. The disc controller uses an Intel
8271 chip while the controller card
has 4K DOS ROM and 3K static
RAM.

More information is available from
Acorn Computer Lid, 4A Market
Hill, Cambridge, CB2 3N]J.
Telephone 0223-312772.

ZX-81 booklet

THE rRaPID Reference Series booklet
for the ZX-81 is designed to
complement the official manual. It
provides derails of the ZX-81
keyboard character positions, print
co-ordinates, string functions and
graphics character set as well as
notes on editing and machine code.

The Rapid Reference Series
booklet for the ZX-81 costs 55p —
postal order or cheque — from
Softest, 10 Richmond Lane, Romsey,
Hampshire, S05 8LA.



The U-A/D interface card for the Apple Il includes an eight-channel high-
speed 12-bit analogue-to-digital converter, 16 digital 1/0 lines and four
counter timers. The A/D output is buffered and read into the computer
via the control board as two eight-bit bytes. The controf board provides
eight input channels to the A/D and can alro accept 16 single-ended
inputs. Comprehensive documentation and sample programs are
included. Full details from U-Microcomputers Litd, Winstanley Industrial

Estata, Long Lane, Warrington, Cheshire,

0925-54717.

Experts and
beginners can
benefit from
summer school

THE LoNDON Computer Summer
School is offering a series of weekly
courses in microcomputing.

The courses are offered at
elementary, intermediate and
advanced levels to cater for people
with all levels of experience. The
elementary course should enable the
novice to write simple programs in
Basic. It covers an introduction to
compuler programming, variables
and storage, simple loops, flow-
charting and an introduction to
graphics.

The inrermediate course covers
subroutines and functions,
sequential file handling, matrix
commands, sorting, graphics and
debugging techniques. The
advanced course includes Basic
dialects, random-access files,
structured programming techniques,
introduction to assembler and
machine-code programming and
interfacing with the real world.

Commodore’s Vic-20 is used as the
standard machine in the school, with
one machine for every two students.
Each class has 2 maximum of 16
students and is taught by a qualified
lecturer. Trained assistants are
available to help students with
practical work.

Anyone over the age of 13 can
atiend the courses, which are held at
Middlesex Polytechnic’s Trent Park
site in Barnet, Hertfordshire. A
brochure describing the courses is
available from The London
Computer Summer School,
Mortimer House, 37-11 Mortimer
Street; London, WIN TR].
Telephone 01-886 4292.

WAa2 8PR. Telephone:

NEWS

It's the name that counts with
structured Comal-80 language

MeTanic ComAL B0, a powerful
computer language from Denmark,
is now available on rhe Multiboard
System from Gemini Micro-
compurers Lrd.

Comal-80 contains a full extended
Basic and a number of structures
found in Pascal which allow the user
to define and handle any group of
statements as one block. All
subroutines are named and each sub-
routine call uses its name mstead of
an snonymous line number. User-
defined functions can be given long
names and may contain as many
lines and parameters as required.

Among other advantages,
Comal-80 inlcudes free-format
input; line-by-line syntax checking
and run-time error messages [o
identify incorrect lines. In total,
Comal-80 has more than 3,000
characters of error messages

More for school ZX-81s

AVC SOFTWARE is marketing 12
educational programs for the 16K
ZX-81. Seven of the programs are
part of AVC’s Hangman series and
cover British geography, biclogy and
physics. Each of these programs has
50 words, phrases or expressions to
zuess and contains cryptic graphic
or verbal cluss. These programs are
completely idiot-proof, claims AVC.

Other AVC software includes
three programs built around a
rocket-launch game — the rocker

| takes off if all the questions are

answered correctly. These count-
down programs have three levels of
difficulty and cover multiplicarion
tables; English similes and physics
EXErCiSes.

In addition, AVC offers Angle,
which provides practice with a large
protractor, Graph, a sophisticated
graph-plotting utility, and Madame
ZX-81, a fortune-teller for fund-
raising events.

More information from AVC
Software, PO Box 415, Harborne,
| Birmingham, B17 0HD.

contained in 150 error texts, but
these can be deleted to leave the
error codes and additional working
Memory.

Metanic Comal-80 is available on
tape or 5.25in. disc for £100 plus
VAT from any MicroValue dealer.
Further details and g list of dealers
can be obtained from Gemini Micro-
computers Lid, Oakfield Corner,
Sycamore Road, Amersham,
Buckinghamshire. Telephone
02403-28321.

Courses linked
to BBC project

THE MICROCOMPUTER Advisory
Centre is offering an introductory
course in programming for
beginners. Micro enthusiasts will be
able to practice on a Pet, Apple,
BEC or CP/M machine for £2 an
hour. The course will be linked with
the BBC/NEC computer-literacy
project.

A rrial course, including an intro-
ductory talk, costs £10 for four
hours’ computing. Two students
sharing a microcomputer are offered
twice the time.

The Microcomputer Advisory
Centre, which was set up by the
South Bank Polytechnic last year, is
based at Boreugh Road, London,
SE1 0AA. Course details are
available from the manager Jack
Flatan. Telephone 01-928 8989,
extension 2468,

Software and hardware in U.S.
sales and licence agreement

TimMEX IS TOo manufacture and
market Sinclair’s range of micro-
computers, peripherals and software
throughout the U.S.

Under a new licensing agrecment,
Sinclair will receive royalties on all
sales of its personal computer
producrs in the States. The
agreement also covers future
developments of Sinclair micro-
computers, both by Sinclair and
Timex, and the use of Sinclair’s own
version of Basic.

Sinclair's own 11.5. subsidiary will
continue to sell the ZX-81 by mail
order until Timex sales reach an
agreed level. From that poing, the
Sinclair subsidiary will concentrate
on marketing Sinclair's new flat-
screen TV, which should be on the
market by the last quarter of 1982,

This agreement between Sinclair
and Timex extends a partnership
which already exists in the UK.
Timex manufactures the ZX-81 at
its plant in Dundee, Scotland, where
production is currently running at

60,000 units a month, two-thirds for
export.

With worldwide sales of the ZX-81
breaking the 300,000  mark in
January; and sales of the add-on 16K
RAM pack and ZX printer both
averaging 10,000 a month, Clive

Sinclair said thav the new Timex
agreement “‘maintained Sinclair’s
1981 pattern of rapid growth into
1982, Sinclair also revealed that
company Iurnover was running at
£30 million a year, compared with
last year's level of £4.65 million.
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The Seikosha GP100A

Manufactured by the Seiko Company, Japan.

80 col dot graphics for around £215* 5=

=8 DEALER
WELCOME

Seikosha introduce the GP1O0A.
A wider and updated version of the
highly successful GP80. Now able to
take standard width paper, the
amazingly compact GP100A offers
big printer performance at a fraction
of the cost.

With a high quality output that
includes full graphics capability, the
Seikosha's proven reliability and
variety of interfaces make the
GP100A the ideal choice for
hobbyists, educationalists and
businessmen. Full service support is
provided by DRG Business Machines'
nationwide distributor network.

DRG

BUSINESS

FEATURES INCLUDE:

@ 80 col. 30 cps.

INTERFACING for most systems:
@ Standard: Centronics.

@ Dot Matrix unihammer action.
o ACSII standard. 116 characters.
@ Full graphics.

@ Upper and lower case.
® Double width printing,
@ Up to 10" paper width.
® Original + 2 copies.

@ Iractor feed.

@ Self testing.

Birmingham: Microcomputers at Laskeys, (021) 6326303, Bradford: Eltec Services Lid.,
(0274)491371. Bristol: Microcomputers at Laskeys, (0272) 20421. Chester: Microcomputers
at Laskeys, (0244 ) 317667. Edinburgh: Microcomputers at Laskeys, (031 15562914,
Frodsham (nr Warrington): Northern Computers, (0928) 351 10. Glasgow: Microcomputers
at Laskeys, (041) 226 3349, Leicester: Kram Electronics, (0533) 27556. Liverpool:
Microcomputers at Laskeys, (051 ) 236 2828. London: Microcomputers at Laskeys (W1),
(01)6360845. London: C/WP Ltd. (SW1),(01)828 3127. London: Chromasonic Electronics
(N19),(01) 2639493 Manchester: Microcomputers at Laskeys, (061 ) 832 6087. Preston:
Microcomputers at Laskeys, (0772 ) 59264. Sheffield: Microcomputers at Laskeys,

(0742) 75097 1. Watford: Watford Electronics, (0923 ) 40588,

@ Options: RS232C, Serial TTL,
20mA current loop. IEEE-488.

Apple |,
Sharp (GP100D).

DIMENSIONS:

Depth — 9%4" (234mm)
Width — 17%4" (420mm)
Height — 5¥4" (136mm)
OPTIONS:

@ Pinch feed.

MACHINES
.

DRG (UK) Ltd, Reg No. 22419 England. (Peripherals & Supplies Division)
13/14 Lynx Crescent, Winterstoke Road, Weston-super-Mare, BS24 9DN. Tel: (0934) 416392




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.

Send for the Or

OrpPNGTON Computer Club has started an
associate-membership scheme for micro-
computer enthusiasts throughour the UK.
The scheme, which costs £8 a year, allows
members to receive the Kent club’s newsletter
and hardware and software reviews. Yet the
scheme’s most important benefit is that it
allows asociate members to make use of the
club’s technical advisory service.
Microcomputer users with both hardware
and software problems can telephone Roger
Pyatt, the club’s secretary, seven days a week
for advice. If Roger Pyatt cannot answer their

queries directly, he will refer them to club’

members who specialise 1n such problems.
Although the scheme only started in January
this year, the club has already received
enquiries from as far apart as Manchester and
France.

The enthusiasts

The associate-membership scheme is
designed for microcomputer enthusiasts who
arc unable to attend the club’s weekly
meetings.

Orpington  Compurter Club meets every
Friday at 7.45 pm in a small hall at Christ
Church, Charterhouse Road, just off the
Orpington by-pass in Kent. Meetings are
organised on a bi-weekly schedule. In the first
week, between 8.00 and 9.00pm, members
have a choice between a beginners’ course in
Basic and working on programs for the club’s
software project. A practical session follows
where the newcomers aiempt to put into
practice the lessons of the first session. For
more advanced members there is a course on
Z-80 machine code.

The second week also offers members a
choice of activities. In the first session
members can either warch or take part m

PR\ &
Brendon Gore finds out why a
draughty church hall off the
Orpington by-pass attracts
some of Britain’s keenest
hobbyists.

hardware and seftware demonstrations, or

such as making keyboards or analogue control
poItLs.

After the refreshment break, there are either
more demonstrations, further work on hard-
ware projects or general discussions on pro-
graming and hardware tips.

Local society news

Hartlepool

THE HARTLEPOOL Amateur Computer Club
held its first meering at the Welfare Hall for
the Blind, Hartlepool, on February 26. The
club is looking for new members and will
welcome anyone who is interested in
computers. Full details from the secretary,
David Jones, 11 McDonald Place, Hartlepool,
Cleveland. Telephone (Hartlepool) 71020 or
66001 after 6.30pm.

BBC Micro User Group

BEEBUG, the recently formed independent
user group for the BBC Micro, is launching its
own newsletter in April. Devoted exclusively
to the BBC Micro, the first issue will contain
hardware and software tips, advice on upgrad-
ing the basic model, program listings for three-
dimensional noughts and crosses and

Moonlander and an advice clinic to answer
reader’s questions. Membership costs £4.50
for six months or £8.50 for one year. For
further derails send a stamped, addressed
envelope to Beebug, 35 St Julians Road, St
Albans, Hertfordshire.

Aylesbury ZX Computer Club

THE AYLESBURY ZX Computer Club is
designed to help members make the most of
their Sinclair computers. The club has a
library of software, books and periodicals, and
provides a forum for the exchange of ideas,
programs and hardware. Guest speakers and
informal “reach-ins> cover a range of topics
from machine code to members’ own four-line
programs. Membership costs £5 a year, or
£2.50 for under-17s and over-65s. More
information from Ken Knight, Telephone

0296 27446 during office hours.

they can work at their own hardware projects |

pington

A monthly newsletter, compiled by chair-
man Richard White, 1s distributed free 1o all
members. Reports on some of the latest
software and hardware are available for 25p, to
cover postage and packaging.

Norman Lambert, head of the club’s soft-
ware group, is putting together an index of
software programs.

The club’s software reviews consist of a
brief description of the program and how it
works. The program’s packaging, documenta-
tion, loading, on-screen instructions, facilities,
case of use, programing technique and
usefulness are assessed on a scale from 0 to 10.
Members are encouraged to write their own
programs.

| BBC referral service

Orpington Computer Club is also providing
a referral service for the BBC Microcomputer.
Mew and prospective owners of the BBC
computers will be directed to the Orpington
club.

Most of the club’s 40 ordinary members
own ZX-80/81s. Other machines owned by
club members include a modified Nascom, a
TRS-80 and a Superbrain. Richard White has
a BBC Microcompurer on order.

The club has established a close relationship
with the local branch of W H Smith. Club
members help out on Saturdays, demonstrat-
ing the ZX-81 and answering technical
guestions. This benefits both parties, as it
provides the staff at W H Smith with a back-
up service and provides the club with a source
for new members.

The club was only formed in May, 1981,
but its credentials are well established. The
enterrainments officer at Bognor Regis, West
Sussex, has contacted the club, asking for
advice on how to set up a computer club.

Anyone wishing to join Orpington
Computer Club, either as an ordinary or
associate member, should write 1o the
secretary, Roger Pyatt, 23 Arundel Drive,
Orpington, Kent.
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REVIEW
VIC ADD-ONS

Tim Hartnell tests an array of
Commodore Vic add-ons which
in many cases seem to be as
remarkable for their high
quality as for their high prices.

THERE IS A bewildering variety of add-ons
available for the Vic-20; from a motherboard
to 1.5, cassette-based software, from joysticks
1o lightpens. Overall, the standard is good,
but most products are marked by one character-
istic — a very high price. For example, a
cassette of two games — Code-maker and
Code-breaker — imported from America
retails for £14.95, and Commodore’s — in my
view very boring — fruitmachine program,
Super Slor, sells for an incredible £19.95.

For those who have never used a Vie,
connection is simplicity itself. The instruc-
tions in rhe manual are clear, and I
immediately obtained a steady picture, with
good colour, on exactly the same channel
tuning used for my ZX-81 and Atom. The first
picture you see tells you how much free
memory is available — slightly less than 4K
with the srandard machine.

Additional cost

The computer costs £189, with the
Commodore casserte player an extra £45. The
Vie-20 demands its own, special cassetie
player, which adds to the cost of the basic unit.
On the positive side, however, the reliability
of Load/Save using the dedicated recorder is as
good as any I have seen, including the Atari,
and much better than the ZX-81. My only
complaint about the computer is the
irritatingly short video lead.

The Vic-20 dot-matrix printer produces a
clear printout of programs. All colour
commands and graphics are reproduced
directly, which makes listings easy to read and
re-enter. This tractor-feed printer offering 80
characters per line, 30 characters per second,
costs around £230, and while very noisy, is a
robust, reliable unit.

There are a variety of ways you can add
memory to the Vic. At the bottom of the range
is the 3K plug-in pack, which gives the user a
total of 64K for £40.25 — an example of the
high prices. This memory board allows the
Vic to move the Basic and begin at 1024 —
0400 — as in the Per, and makes possible the
use of high-resolution in colour graphics.

A 19K memory expansion is available for
£198 which has 16K battery-protected so that
it will store programs for up to a year after
turning the computer off. It incorporates a 4K
removable module wheh has its own battery
back-up circuit. There are many more
memory options available in two device types:
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NMOS for lower cost, and CMOS for lower
power drain. Each type is offered in three
memory sizes with or without a switchable 3K
RAM in the lower address space. The CMOS
units cost £82 for 8K, £103 for 8K plus 3K,
£124 for 16K, £146 for 16K plus 3K, £167 for
24K, and £184 for 24K plus 3K.

Currah Computer Components of
Hartlepool has produced a 220M mini-digital
recorder which you can use with the Vie-20.
The 220M is a non-volatile data storage
system based on the Philips mini-digital
cassette recorder. It is fully compatible with
6502-based micros, including the Vic. The
machine features a read/write speed and data
integrity comparable to discs at a fraction of
the cost, and you would probably find use for
it if you needed a good deal of memory — up
to 64K per side, in fact — where access time
was not critical.

The unit makes use of 21 extra Basic
commands — such as NF “name” for New
File, and KF “name” for Kill File — to
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control the funcrions of the tape. Although
conventional tapes are not reknowned for high
reliability, the Currah 220M, when I tested it,
seemed fo store dara with 100 percent
accuracy. Further information on the unit is
available from Currah on 0429-72996.

Easy to program

The light-pen, which costs berween £25 and
£30, works in the normal and high-resolution
modes on the Vie, allowing interaction with
the Vic without using the keyboard. It is
relatively easy to program, and after a little
practice, effortless in operation. You can use
the touch-sensitive “‘enter’” contacts to prevent
putting information into the Vic via the pen by
accident.

At around £15 each, and resembling Tandy
units, the joysticks must be bought as a single,

I Y
SR

BN G

or as a pair. Two singles will not work as a
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pair unless modified.

[ extensively tested four Commodore games
cartridges which — like the memory — plug in
at the back of the Vic on the righr-hand side.
Due to some design quirk, the slot at the back
is larger than the cartridge, which means thata
considerable amount of manipulation of the
cartridges is necessary-to fit them into place.
Once that is done, there are no problems.

All four cartridges tested had a screen-adjust
feature when first booted up, so you could use
the cursor keys to position the picture exacily
where you wanted it. The cartridges are
arrractively packaged with coloured pictures
and two or three pages of instruction each.
Despire their high price of £19.95, many Vic
owners are sure to find they are a good
investment.



Your task in Superlander is o set down
successfully a very odd-looking spacecraft on
the surface of a pock-marked planet. The
simplest site is worth two points, the one with
the middle degree of difficulty five points, and
there are 10 points if you manage to land in
the most difficult spot. The game is good to
play, as the response from the function keys is
immediate. The key {1 is'for mazimum thrust,
{2 for medium and 3 for low thrust; the A key
moves lander to the right, and D moves the
craft to the left. The reaction of the spacecraft
gives a good simulation of a body moving in
space. It is extremely difficult to play.

In a number of games, I managed to land
only once without exploding, and even then it
was just on the easiest site — my landing was
not good enough to gain bonus points. A
frustraring game to play, and one in which you
would probably lose interest once you had
mastered it.

As with the other programs, the sound
effects seemed to have been added as an after-
thought. The graphics on all the packs tested
were superb, but the sound generally consisted
of one or two subroutines which were called
endlessly during the game.

Worst cartridge

Super slot, a fruit machine with very good
high-resolution graphics, was, in my opinion,
the worst cartridge of all. You have no
influence whatsoever on the outcome of the
game; there are no hold or nudge facilities; all
you can do is enter C for coin for each
direction you wish to be a pay-off, and then
press P to start the game. Interestingly, this
game is the one which was demonstrated on

the Vic seen in the first program on the BBC’s
Compurer Programme. Fortunately for
Commodore, the game was not examined
closely, and the sound was turned off.

In Alien, you fight off a number of little red
beasties, who pursue you around a maze of
green slabs. You have three minutes of each
game in which to find and destroy all the
aliens, which you do by burying them when
they fall into holes you have cleverly dug. You
have three lives, and the P, L, . and ; keys
move you around the maze; the A digs holes
and D fills them . It is a good game to play,
and one which T would have liked more time
to master. This and Superlander tie, in my
opinion, for equal second place of the four
cartridges tested.

High-score feature

Avenger, — an almost standard Space
Invaders — is far and away the best. Better-
than-average use of sound enlivens a version of
the pub favourite. The high-score fearure
encourages repeated plays, and as you spend
longer with the program, you are rewarded by
gradually improving your skill.

There are three types of aliens, worth 10, 20
and 30 points each, with the mothership
appearing amid much bleeping on the loud-
speaker once or twice a game. The mothership
is worth a different number of points each
time ir is hit. You win a bonus laser base if you
manage to top 1,500 points. This game is a
good one to play with the joystick.

Arfon Micro produces the Vic Expansion
Unit, which incorporates a new, more robust
power supply, motherboard with seven
cartridge sockets, and a 24V output for the

Arfon Printer. The casserte port and disc port
are still totally usable, as are the joysticks. The
modulator is held neatly atr the rear of the
expansion board.

All this is splendidly packaged in an
aluminium shell which fits behind the Vic-20,
allowing a monitor o sit on top of the unit.
Arfon produces 3K, 8K and 16K RAM
cartridges, as well as cartridges for music,
speech and a clock. Total memory can be
increased to nearly 30K with the Expansion
Unir.

For about £50, you can use this interface ro
enable your Vic to drive a Qume daisywheel or
a paper-tape puncher. The interface contains a
power unit which can double the Vic's ability
to support add-ons. It also has an external
socket to allow the supply voltages +35V,
+ 15V, —15V to be used for other devices such
as the light-pen or printer.

Low-cost interface

For less than halfthe price of this unit, there is
a low-cost, bi-directional RS-232 interface
which is configured asa conventional pin-out to
a 25-way D-type connector.

The £40 ROM Switchboard plugs directly
into the memory expansion port to allow you
to call up to four ROMs. It is particularly
useful with the Vic toolkit —a £30 chip which
gives the Vic programmer access to a similar
set of commands as provided by the Pet
toolkit, including Append, Auto and
Renumber.

There is a whole range of additional Vic
products available, such as a £18 port adaptor
cable, a user-port splitter, a £33 games port
multiplexor, which connects to the games
port of the Vic and multiplexes por X and port
Y lines under sofiware control to allow
multiple joysticks to be used. The range of
cassette tapes seem expensive at £14.95 each:
Codebreaker/Codemaker; Seawolf/Trap/
Bounce-out and Monster Maze/Maths
Hurdler. There are three books for the Vie
owner: Nick Hampshire’s Vic Revealed, which
costs £10; Learn Computer programming with
the Commodore Vie, by L R Carter and E Huzan
for £1.95 and my own Gerring Acquainted With
Your Vic-20, £5.95.

CONCLUSIONS

B itis unfortunate that the prices of Vic
add-ons and software seem higher, in
some instances, than similar products
for other computers of a similar price
range. This may well be due to the
slightly smaller market that the Vic
enjoys compared with other
computers in its class.

B The Vic is — apart from the broad
graphics — an exceptionally well-
designed machine, which invites pro-
gramming experimentation.

B The value of the Vic is undoubtedly
enhanced by the range of products
now available for it.

The computer and additional
products were provided for this
review by Adda Computers Limited,
The Vic Centre, 154 Victoria Road,
Acton, London, W3.
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The Damseland the Beast..............ccccvvueen. £6.50
B P 1o gl e ol o R e e L £9.00
Hollse of Gnomes: S i £7.00
S RATtr el e e e . £5.00
ZXAS A ssembBlan i st e s e e £5.00
ZXDB Disassembler/Debugger................... £6.50
RENUM Renumbering program .................. £4.00

FFI E H E‘l Program Pack 1 [l o v i £3.50
RO gram Pak o e e £3.50
Program Pack 3K e e e £4.50
Pragram Back d e e e £4.50
Program Back B e S £4.50
Brogram Packibis . s i ne s  £4 D0
ProgramiPack s s s i £5.00
Constellation: et et i nmiie st i i £8.00
A 3 1 At s 40 S S P S £4.00
R ] e S AR e A s e £17.50
I TS e o s el e e e e T P £4.00
HBmeakouT = iiiciies e e e e D0
Nideographs i .o i s b e £7.50
Tables teaching and testing ...........ccceevveen.. £6.00

CHESS 12K £9.00

747 12K FP £8.00

INVADERS 12K £8.00

GALAXIAN 12K £8.00

BREAKOUT 4K £4.00

PINBAL 6K £4.50

STAR TREK 12K FP £5.00

LABYRINTH 12K FP £7.00

BACKGAMMON 8K £7.00

LUNAR LANDER 12K £5.50

GOLF 6K FP £5.00

DISASSEMBLER 4K £4.00

TYPIST 6K £4.00

LAST RUN 7K £3.00

2K PROGRAMS 1, 2 & 3 (each) £4.50

FP = FLOATING POINT ROM NEEDED




SPACE LWARP oo g soumd el tme. Frobably te

most sophisticated Trek type game available.
Supplied on cassette together with a 16 page manual, command reference chart and

function key labels. For model B BBC Micro — Price £11.50.-

BACHGAMMON A5 e aponses. Faving

instructions included. £8.00

TH E B E E E D n A new magazine devoted exclusively to users of the
BBC Micro, containing tested programs, features
on programming, hardware, etc., reviews and much
more. At least three substantial programs in each
issue, written by professional programmers.
Published every two months starting in May.
Annual subscription (6 issues) £7.50.

Ul

VICMEN (For the unexpanded VIC) £7.00
ANOTHER VIC IN THE WALL (Breakout-unexpanded VIC) £7.00
VICGAMMON (3K expansion) £7.00

E ACCESS/BARCLAYCARD ORDERS ACCEPTED
ON 24-HOUR SERVICE ON 0S1 227 2642

VISA
R
All prices inclusive. Dealer discounts available.

PLEASE SUPPLY: i vommnsans oo e e e e S it e ialy i s el /e im el min S BLS  ia

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

SIGNATURE:. .. i oot e s o mee ta ks s e e S5 S22 o lmimsli e e s on n main va w s S = i lo Saleim et ot ol s i s
BUG-BYTE, 100 THE ALBANY, OLD HALL STREET, LIVERPOOL L3 SUP
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scene — which may be a magic cave with a
maze of passages and caverns, a haunted house
with many rooms and corridors, or an ancient
city with houses, alleys and winding streets.
As you move from one place to another, the
computer prints a description of the place you
have reached, and the directions, north, south,
east, west, top or down, that you can travel
from there. At some of the places there are
objects — treasure, keys and weapons. Some
are useless; some score points if you can carry
them back to a base; some are needed to pass
obstructions placed in your path — locked
doors and monsters, for example.
Thus, to make a general-purpose Adventure
program the minimum requirement is a
program to which we can describe:
B The places.
M The links between places — north, south,
east, west, up or down.
B The objects and wheare they lie.
The program must recognise key words
and take the correct action. For
example, north means move from the
current place to wherever, if
anywhere, we reach by rtravelling
north. “Get keys” mean pick up the
keys and carry them. “Drop keys”
means drop the keys at this place — if
you are carrying them.

The Adventure-writing kit should,
therefore, include the facility to build a
dictionary of words and associated line
numbers for the routines to process.

These are the basic functions of the
program, so let us look ar the program itself
which is in ZX-81 Basic. First, the main
variables:

0%(5000) is the string in which the descriptions
of objects and places, and the list of words are
built. Figure 1 shows the format of an entry
describing a place. Figure 2 is the format for an
object entry and figure 3 for a word entry.
0%(31) holds the two-byte bhinary indices
which lead into 5% for the object entries. The
index to object number O is

258" CODEI0$(2*0)) + CODE 0%(2*0+ 1)

So the first byte is unused and there is space
for 15 objects.

P5$(101}) holds the two-byte binary indices
which lead inta S% for the place entries.
The index to place P is

256* CODE(P$(2P)) + CODE P${2*P + 1)
As with 05, the first byte is unused, so thera
is space for B0 places.

F is the next free byte pointer in S$. This
is initialised to 3, because the first two bytes
of 5% are reserved: $5(1) is unused; 5%(2) is
the number of the first object being
carried.

S accumulates points scored for
reaching given places or for carrying
treasure back to base.

W1 is the address — the index in 5%
of the first word entry, or head of chain.

'8a.0 Pelegtelegs '8

IN THE DECEMBER 1981 issue of Your Compurer

Adventure is the most popular
microcomputer game.
Although bought Adventures
satisfy most appetites, many
prefer to ““grow their own"’.
Graham Thomson provides
budding Adventure authors
with a complete Adventure kit
for the ZX-81, enabling them to
populate the computer world
with their own demons.
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my article on ZX-81 strings arrempred 1o show
how programs can be made more flexible by
using the functions Code and CHR$ 1o build
lists and chains in a Dimensioned string. That
article ended by saying that one example of the
use to which I had put the techniques was a
general-purpose Adventure program. Here is
that program.

All Adventure games have the same funda-
mental structure. By means of one- or two-
word instructions to the computer, the player
moves from place to place in the Adventure

W2 is the index to the last word entry, or the
tail of the chain.

P is the number of the current place.

IP is the index into S% of the current place
entry.

Z%, X% and Y$ are used to input and process
the commands. £% i1s the full command, X$ the
first word, Y% the second word.

0 is an object number.

10 is the index to the object O.

The main sections of the program are:

10 to 530: initialisation. They control the
definition of the game, and start
the game.




1000 to 1220:

the main control for the game —
they input and analyse the
commands.

the chain of objects at this place,
Or ViCe Versa.
£500 ta 6690: search the chain of objects being

iLLII[I[IHH ..... =i

1400 to 1440: the subroutine to assist in carried, or, at this place, for the
command analysis by finding the one named in Y$.
next space in the command. 6700 to 6780: print the long description for this Lot o seco e =
1500 to 1751: the subroutine to search the word place — P and IP. e vatcdhnkoe
chain for a match with X§ — it | 6800 to 6830: print the short description for this Kangch o Erd T o Mag dpecriction
accepts the first four characters place.
as a match — and then returns | 6900 to 7020: print the list of objects at this Eaerl doscrvtes
with L set to the line number for place, or being carried. Loeges o shard desesidies
processing this word, or with L To set up a new Adventure game draw a e L
set to zero if the word is notinthe | diagram of your network of places, allocating 2 I LS
list. Lines 1720 to 1751 vary the | number to cach place. Use number 1 for the i e e i WERT
_ response to an invalid command. | home base — the place to which treasure must Plac o g 1 iy ENSY
2000 to 2240: they handle the move from Oné | o yrought to gain points. This does not need N
place to another — the com- - F .
mands north, south, east, west, to be the st?r:mg me for e gz}rne. Benary o6, of 1 pice reached by =ity KOATH, or 18w
up or down. Then decide which objects are involved and St g i
2300 to 2330: these lines handle the Stop where they are to be at the start of the game. Ir ey 4, 0 pet s e omigy Suck bere [ watteg)
command which halts the game. you want to introduce any special words, write
2350 to 2430: handle the Save command which | the code to handle them — the line numbers e L e
suspends the game. Note thatline | after 7020 are available for this purpose. The Lttt i
?Effl_ﬂiis theem??ra Saveduring | code for each special word must finish with inary . o it scarnd i St e 85t 5 et
initial set-up of the game. ; LAl .
2500 to 2540: handle the Help command. E;;u:rn. If Jou fecd (0 BaCRRICRES fouet
ember to Scroll first.
2800 to 2930: handle the Drop command. h h 3 ; ;
3000 to 3120: handle the Get eommand which When you run the prograrl, you will see a Indicate the end of the list of words by
picks up ohjects. request asking what you want to do next — the | enrering 99. It is a good idea to select the Save
3200 to 3220: handle the Score command. Qpuons are: option now so that you do not have to re-enter
3300 to 3360: handle the List command which | BPlaces: _d_efm_e places. this fixed list of words for every game you
reminds you what you are | WObjects: csfine;objects: define. After the Save, you can then reselect
GAITYING - Wiords: deting wo s, Words and conrinue defining any special
4000 to 4180; during the set-up of game, these B Go: start the game. £ = = ¥ 5P
lines handle definition of a word | MSave: save what you have so far to cassette. words of your own. Note that you can make
and the associated line number. Select the Words option and define the the game more friendly by “m::Tludmg
4500 o 4830: during set-up, these lines handle | following words and associated line numbers. | synonyms — say, both North and N
definition of an abject. Waord Line to Goto The order of entry of the words is the order
5000 to 5295: during set-up, these lines handle | N 2000 Morth of the search during command analysis, so put
definition of a place. 5 2020 South the most commonly-used ones first, as shown.
53{;'0 to 5350 E’u’ gg‘ég ﬁﬂ Then select the Places option, and define
Ay o 'our network. This option asks for the place
5500 1o 5700: the _su_broutines for defining | U 2080 Up Lumbcn a short descp;iption of the plage, a
descriptions and scores for places | D 2100 Down 1 e : ok &k
A e Get 2800 ong description, a score — which is the
5800 to 5820: set IP. List 2300 number of points gained for reaching this
5900 to 5020: set 10. Help 2500 place — the number of points lost for
000 to 6170: the subroutine used by Drop and | Look 6700 returning 1o it, and the numbers of the places
*  Get to move an object from the | Save 2350 reached by going N,S,E,W.U or D.
chain of objects being carried to | Stop 2300 fecontinued on next pagel
18 OIM S#F(S80ED 1678 GOSUE 1408
2@ DIM O$C315 1568 LET RE=Z$01 TO kK-12
2@ DIM FHci@la i@o@ LET I=K
4@ LET S$l TO 2a=" * 1186 IF I>Z THEN GOTO 1286
5@ LET F=3 1118 IF ZE¢Iy<>" " THEW GOTO 114&
55 LET 5=# i1Ze LET I=I+1
=8 LET W1=S5 1128 GOTO 116886
55 LET H2=5 1146 GOSUE 1488
7@ GLS 1158 LET Y$=2$<1 TO K-13
75 PRINT "F IS ".F izo@ GOSUER 1568
S FRINT "WHAT NEXTZ?" i2i@ IF L>»3 THEW GOSUE L

116 IEF

i4@ IF

28 PRINT "FLACES.OBJECTS.MWORDS, GO, SAVE"
1@ IHFUT Z%

Z$="PLACES"

Z$="G0" THEM GOTO S@H

145 IF Z$="SAYE" THEN GOSUE 2348
158 GOTO 74é
S@E PRINT "WHAT IS THE STARTIMG PLACE NO.Y
518 IHPUT P

526 GOSUE S0

S3a GOSUB &7es

iaaa [MPUT 2%

1618 SCROLL

1626 PRINT Zf
IESEREET we=t

igg4@a LET 'P$=" *

1@58 IF Z&="" OR Z="
1Aed LET I=1

1865 LET Z=LEH Z3%

THEH GOSUE S@E8
iZ@ IF Z#="OBJECTS" THEW GOSUE 4508
126 IF Z#="WORDS" THEH GOSUE 46@a

" THEN GOTO 1&&s

1226 GOTO 16866
1486 LET K=I

1418 IF Z$ckx=" "
1426 LET K=k+1
1428 IF K<=2Z THEHN
1448 RETUEH
1566 LET I=M1
1518 LET J=LEH ¥#
1528 LET L=CODE S
1526 IF L<>»J THEH

THEM RETURHN

GOTO 1418

EC 440
GATO 1558

1548 [F S$CI+5 TO I+d4+L1=x$ THEH GOTO 1ca@

1556 IF J<4 OR L<4 THEH GOTO 1578

1566 IF SECI+5 TO I+8)>=x$41 TO 43 THEH GOTO 1o
1570 LET I=256#CODE S$¢I» + CODE SHC1+1)

1553@ IF I=8 THEH
1536 GOTO 1528

GOTO 1714

1680 LET L=256#CODE S$(I+2> + CODE SECI+3D

1766 RETURN
17iA EETE L=4

1728 LET I=IHT (S#RHD+1)

{listing continued on next page)
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N

[continued from previous page)

The short description is one line only, and is
limited to 21 characters. The long description
is as many lines as you like — indicate the end
of it, by entering End. For those directions
which are invalid, enter zero as the place
number you reach by going that way.

It is a good idea to include in the long
description an indication of which routes are

[T -] w2

Teao

‘Lang' deseription —ene kne only

Banary agth of long dostription

Shart descrigtion—ong word only. Teis s the ward by
which the sbject s referenced b BET or DROP

Biaary kngth of short Sesesiption

Binary no. of the nexd bt 3t The same place
(Zar maris the end of the chaia}

Binary no_ of points scered for getting this object Yo base

accessible. When you have finished entering
place, reply 0 to the “Place no.?”" prompt.

Now select the Objects option and define
your objects. This option asks for the object
number, 2 short description of one word only,
a long description of one line of up to 32
characters, the score for carrying it back to
base, and the initial place number for the
object. When you have defined all the objects,
enter 0 in reply to the “Object no.?” prompt.

When you now select the Go option, the
program asks for the starting place number,
prints the description, and waits for a
command. When you have completed all that,
enter Save so that the program copies itself on
1o the casserte. Whenever you reload your
garne, it will not start automatically by
printing the description of the starting
locarion.

As the game progresses, the long description
is printed for the first time a place is reached.
Thereafter, any return to the same place
produces the short description.

You may want to build further program
code to trap certain actions. For example,
dropping fragile objects, or moving into dark
places without a torch. Intercept points arc

=== s

] |
l Word
Lomgth of the word

2-tryte binary lne sumber to GOSUB o

2-byle binary index 10 mext word (Zero marks the end)

indicated in the listing by Rem statemenis:
2135 A — you are about to move from
place number P to place number |.
2200,2220 B1,B2 — you must intercept at both
— you have just arrived at place
number P.
2890 C — you are about to Get object O.
3090 D — you are about to Drop object O.
In the cases of the “about to move, get or
drop™, if your additional code execures a
Return, the action is cancelled. Otherwise
your intercept code must end with a Goto on
the line after the intercept. Activate your code
by overwriting the Rem with a Goto,
The program leaves you slightly more than
4K on the 16K ZX-81 for your own code, or
you could increase the sizes of S, O% and P$.

{listing continued from previous pagel 200 IHPUT A%

172@ SCROLL 2488 SAYE AF

1746 GOTO 1748+2%] 2418 CLS

1742 FRINT "WHRT?Z" Z42m

1742 RETURH 2430 RETURH

1744 FRINT "SORRY, T DON-'T UNDERSTAWD THAT" 2566 SCROLL

1745 RETURHN 2318 PR

1746 FRIMT "TRY AMOTHER HORD" 2528 SCROLL

1747 EETURH 2534

1742 PRINT "EH?® 2546 GOTO 6788

1745 RETURN ZEEE IF Y& U THEH GOTO 2844
175@ PRINT "WHAT DO %0L MERH?" 2818 SCROLL

1751 RETURH 2620 PRINT “GET WHAT?"
1999 EEM MOYE H.S,E.MW.U.D 2238 RETURN

2paa LET I=4 2548 GOSUE A528

JE1E GOTR 2116 2856 [F 03 THEH GOTO 2898
2628 LET I=5 2860 SCROLL

2A3E GOTO Zi1@ Z87A FRINT "I SEE HO ".¥$
Za46 LET I=5 ZEEA RETURH

2a5E GOTO 2114 2898 REM INT. C

2066 LET I=7 2895 GOSUE 60358

ZA7A GOTO 2116 2086 IF R=0 THEH GOTO 2868
2688 LET I=8 Z5E4

2EZE GOTO 2118 2916 SCROLL

2i@F LET =3 2928 PRIMT “OR"
- 211A LET I=CODE S$¢IF+I> 2936 RETLREN

Z126 SCROLL aEEE IF Yo" Y THEH GOTO 3844
Z{%@R IF I=A THEN GOTO 2238 ZE1E SCROLL

7195 REM IHTERCEFT A 2@2H PRIMT “"DROP WHAT?"
2148 LET P=I SE3E RETURH

Z15@ GOSUE Seea 2046 GOSUE &5aH

S168 LET A$=CHR+ (CODE £SECIF+2)2+10 26568 IF 039 THEN GOTO 2098
2170 LET S$(IP+2)=A% 3AEE SCROLL

3186 IF AF=" " THEN GOTO 2218 SAFE PRINT "7OU HAYE MO ";¥$
2185 LET S=5—CODE S$CIP+32 2§58 RETURM

2198 GOSUEB &284 2E3E REM INT. D

2206 REM INT. Bl 2A95 GOSUE e@@@

2265 RETUREN Z1@@ IF R=8 THEHM GOTO 2@85@
2218 GOSUER 6698 311a

2215 RETURN 2126 GOTO 2318

Zzea REM INT. B2 Z2@@ SCROLL

2236 PRINT "SORRY. ¥0OU CAN-ST GO THAT HAY" 3214 PRINT 5

2246 RETURH 2228 RETURH

2=8a SCROLL 2560 LET 0=CODE 532>

2316 PRINT "OK. USE COMT TO RESTRART" 53518 SCROLL

237A STOF Fa2@0 IF 0O>@ THEW GOTO 3358
2230 GOTO &760 3338

2240 LET HE="IHIT" 33468 RETURM

2356 SCROLL 3358 PRINT "YOU HAYE "
236@ FRINT *SETUP THE TRPE: TYPE HAME TO USE" 3368 GOTO 6358

2378 SCROLL 4888 CLS

Z58@ PRINT "START TAPE: TYPE HEWLIME" 4AES FOR I=1 TO 1@

IF ¥#<"INIT" THEW GOTO erad

PRINT "ALL I CAM DD TO HELP IS REFPRIHT"
FRIMT "THE DESCRIFTIOH OF THIS FLACE.™

IF P=1 THEHW LET S=5-LGLE S$c1@)

IF P=1 THEN LET S=S+COIE S$(18)

PRIMT "YOU AREN’T CARRYIHG AHYTHING"
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4AiE
4826
4G25
4336
4G46
4E5E
455
SETEH
46360
_489a
41486
4116
4126
4125
4156
4135
4148
41564
4166
A178
3175
4186
4508
4516
452@
4525
4536
4546
4550
456
4565
457
4520
45948
4588
4766
4716
477
4756
_47F9E
Ll
4z14
42706
4528
SEGE
SE1A
SHzH
SHZE
SH25
_ 5828
SE27
SHEE
S35
SE3E
SEET
SEa46
SHSH
=
S18@
=128
T 526E
S228
SZ36
S=4a
5250
SE6h
Sl
SEvS
S288
w2 SE
5295
388
Salda
5320

=y
i Ll ]

5345
=354
SoAE
5510
Sals
S
538
S544

PRINT “WORDZ";

INPUT A%

PRIHT H¥

IF A#="33" THEHW RETUREH

IF A#="" THEW GOTO 4G25

IF Wi=@ THEW LET Wi=F

IF WZ=8 THEHM GOTO 4898

LET A=IHT (FA258)

LET S#dW2 TO M2+1)=CHRF A+CHR$ {F-25c%A)
LET S&CF [0 Fepy=n

LET R=LEH AF

LET S${F+4>=CHR$ A

LET S${F+5 TO F+4+A)=A%

ERINMT “LIME HO. To 60 TO=":

INPUT H

FRINT H

LET B=IMNT <H/25&)

LET S${F+2 TO F+3)=CHR# EB+CHR$ (H-255%E)
LET W2=F

LET F=F+5+A

NEXT T

GOTO 4Aa608

CLS

PRINT "OBJECT HO.7";

INFUT O

FRINT O

IF 0{=15 THEH GOTO 45c@

FRIMT "TOO HIGH"

GOTO 4516

IF O<=0 THEHM RETURM

LET I0D=F

LET G=F

LET A=INT (GA256)

LET Of(2%0 TO Z#0+1)=CHR$ A+CHRE (G-2So%m)
LET F=F+Z

GOSUE 5560

LET SF(G+1=CHE$ O

FRINT "1ST FLACE FOR IT3?%;

IHFUT P

FRINT P

GOSUE 52@0

LET S$¢2)=CHR# O

GOSUE soeE

GOTO 4566

ElS

PRINT “PLACE Ho,2";

IHPUT H

FERINT H

IF N¢=58 THEN GOTO S63@

FRINT "T00 HIGH"

GOTO S@la

IF H<=8 THEHM RETURH

LET G=F

LET A=INT (G/2552

LET PHC2%N TO Z#M+1)=CHR$ A+CHRSE (G-25o%A>
LET F=F+1g

GOSUE S56A

PRINT "LOSE 2MD2"

IHFUT

LET Z%4G+3:=CHFE% A

LET Z#4G+1 TO G+zZa=v o

LET A#="HSEWUR"

CLS

PRINT “PLRC
FOR I=1 TO
FRINT A$CI;
IHFUT A
PRINT A
LET S#{G+3+12=CHE$+ A
HEXT I

GOTO Saoc

FRIMNT A%

LET L=LEH A%

LET S#{Fi=CHRE¥$ L

LET F=F+1+L

LET S2dF=L TO F-1i=R#%
FETURM

PRINT "SHORT DESCRIPTIONZ®
IHFUT A%

LET Fi=F

GOSUER 5364

FRINT "LONGZ"

IMPUT A%

5 50U GET TO2"

o M

~

5558
S566
SS76
5586
S596
SG06
SE1a
5620
5536
SE4R
SES6
SE66
SE7E
S620
5696
5766
SE60
5516
5520
5960
59108
5320
5995
{ea e
£a1a
£62a
5829
£HzE
S046
5650
SO5E
5676
T
SR9E
5106
5118
5128
120
£14@
5150
5166
6176
£SA0
£515
526

= P

£54g
535

So6kE
St
6553
6S55H
SEEE
onld
BE2E
aE26
== ln]
ErEE
(e L)
|=sda)
[=ee s
&diA
=g
E76H
=y o
&5

Iy

~E2EE

sE16
6226
EETE
£2G0
£216
E526
6526
5546
£558
6366
£570
ESEE
£258
TE6E
FE18
PR

IF R#="END" THEHW GOTO 5598

IF A#="" THEM GOTO 5546

GOSUE S32aa

GOTO 5548

FRINT "DCO YOU WRMT TO RETYFE AROYEZ?"
INPUT A%
IF R$ciy="H"
LET F=F1
GOTO S5oa
LET SscEy=t v
LET F=F+1
PRIMT "SCOREZ";

INPUT A

FRIMT A

LET S£{G)=CHE$ A

EETURM

LET IF=P#z

LET IFP=256#C0ODE PH{IF+CODE PECIP+1)
RETURHN

LET I0=0%2

LET I0=2S5#%CODE OFf¢I0M+CODE OFCI0+1>
EETURH

REM DROP

LET I=i1

LET K=IF

GOTO &858

EEM GET

LET I=IF

LET K=1

LET A$=CHE$ 0O

LET F=@&

LET Bf=5$d{I+1)

IF A#=E$ THEH GOTO S5i=28

IF B#=" " THEW RETURH

LET J=2#CODE B#

LET I=2Se#CODE OFCJy+CODE OfcJ+10
GOTO eB7m

LET S#CI+10=SF{10+1)

LET SECI04+1)=SFCK+1>

LET S#cK+1r=A%

LET RB=1

RETURM

LET T0=1

GOTO E536

LET ID=IF

LET O=CODE S&<I0+1)

IF 0=8 THEHM REETUREM

GOSUE S286

LET L=CODE S#CI0+2>

LET AF=SF.I0+32 TO I0+2+L>

IF L<3HLEN Y# THEN GOTO &Rlm

IF A%¥=Y'% THEW RETLUEH

GOTO &53@

IF LEN Y#<4 THEH GOTO &52@

IF A%l TO 4)=Y${1 TO 4 THEN RETURH
GOTO &536

LET 5=5+CODE S£{IF)

SCROLL

FRIHT "YOU RRE IH:"

LET I=IFP+CODE SHFCIP+1E+11

LET L=CODE S#:¢1>

[F L=8 THEM GOTO &26&

SCROLL

FEINT S#cI+1 TO I+L>»

LET I=I+i+1

GOTO &72a

SCROLL

FEINT "YOU ARE IH ";

LET L=CODE =$cIP+ig)

FRINT S#cIP+i1 TO IP+1G+L)

LET I0=]F

LET O=CODE S#cI0+10

IF 0= THEW RETURH

SCROLL

FRINT "THERE IS HERE :"

GOSUE 5986

LET I=I0+3+C0DE S$cI0+2)

LET L=CONE S$<I>

SCROLL

FRIMT S$cI+1 TO I+l

LET O=CODE S#£cl0+1)

IF O=A THEN RETURH

GOTO 8256

THEN GOTO Sedia
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As the Vic-20 hits the
U.K. market in
volume, Brendon Gore
talks to John Baxter,
Commodore’s
marketing manager.
More than anyone, he
will decide when we
will be able to buy the
new Vic-40 and
Ultramax micros.

MICROCOMPUTERS® are a relatively
new subject for John Baxter,
Commodore’s U.K. marketing
manager. He started work as a
management trainee for IPC , the
periodical publishers, in the
magazines department. During his
stint at IPC he looked afier a range
of publications including the Eagle
of Dan Dare fame, New Musical
Express, New Scientiss and New
Socretw. :

John Baxter then moved on to an

advertising agency, Chetwynd- |

Haddons, before joining Whitbread
as group marketing manager for the
soft drinks division. Yer despite
spending seven years with
Whitbread, handling everything
from Pepsi Cola 1w R White's
lemonade, he felt that he wanted
more of a challenge.

“] had a3 wonderful job at
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Whitbread and T have no complaints
about the company at all, but in the
end T didn't find soft drinks exactly
the most cxciting market in the
world™, says Baxter.

An approach to Commodore led to

an interview with Kit Spencer,
Commodere’s former genéral
manager. The result was a switch
from solt drinks to microcOmMpPuUrers.

“I don’t claim to have any
significant computer awareness of
computer knowledge”, says John
Raxter. “I don't know how a chip
works, I only know what it does. I'm
not a programmer by any means,
I've only learnt a smattering of Basic
since I've been here, but I joined
Commedore because T wanted 1o get
into this kind of high-technology
development area®’.

Johnm  Baxter’s move (0
Commodore coincided with the
company’s plans for launching the
Vic-20 on to the UK. markel.
Unlike the Pet, the Vic-20 was aimed
at the home and particularly the
first-time user. It is stll too early 10
judge its success, but the initial
response has been encouraging.

In some ways the marker for home
compulers is comparablé to that for
video recorders, explains Baxter.
Price is often a determining factor.
“About 10 years ago, when video
machings cost berween £1,500 and
£2,000, the only people who bought
them were businessmen and indus-

INTERVIEW
MARK

trialists. As video recorders became
cheaper, a few more people began to
buy them, but when the price hit
about £500 the market really took
off.

“There is a certain price-break on
most new, high-technology

‘Digital recording
means more
accurate loading’

products, which is linked to demand,
As soon as the price reaches that
break-point, the product is trans-
formed from a specialist article to 3
general consumer good. The same
thing will apply to compurers.

“Sinclair has proved thar if you
can produce a product at a certain
price, the market is there”, says
Baxter. “1 understand from Sinclair
that he tried his microcomputer at
various prices and it didn’t sell, but
when he reached about £70-£79 the
market took off™.

The Sinclair ZX-81 is an excellent
way of entering the compuiting
market”, says Baxter. “But people
quickly tire of its limitations.
Research carried our by Commodore
indicated that 73 percent of Sinclair
owners had exhausted the possi-

bilities of their machines and were

- [ING

looking for something else”, he
claims.

“We belicve they are looking for
colour, sound, high-resolution
graphics and a proper keyboard.
They are looking for a unit which
can be truly expanded, with floppy-
disc drives and proper printers, so
they can do elementary word pro-
cessing and simple business
applications. T don’t claim the Vie-20
is a business micro because it is not,
but it is capable of being expanded
into a sophisticated machine™.

Commodore is currently involved
with a TV company which 1s making
a programme about the use of micro-
computers in the home. The TV
company  selected 12 familics at
random and gave cach of them a
Vic-20. The programme, which will
be shown nationally, is charting
their progress.

““The interesting thing is that they
have only had the computers for two
weeks, but already eight of those 12
families have asked us if they can
buy the Vie-20s from us.

“I really do believe that micro-
computers will be the boom
consumer electronics consumer good
of the eighties. [ can see, certainly by
the end of the eighties, that virtually
every home will have a micro-
computer. [ don’t think that is being
optimistic, [ think it is almost certain
to happen™.

One of the problems faced by first-
time users is that microcomputer
mmanuals are often inaccurate and
badly written. This is not a deterrent
for the experienced programmer, but
it can be very offputtuing for the
beginner, acknowledges Baxter.

“We have produced a manual for
the Vic-20 which is aimed at the
first-time user. The manual adopts 2
simple, show-and-tell approach,
which is designed to explain what

you can do with the machine, how




COMMO

you can generale colours, sounds
and, pictures. If anything, we have
been criticised for making the
manual too simple.

“] won't deny there are some
minor errors in the manual, but we
are correcting them. We had 10w 15
people, who never used a computer
before, go through the manual with
us and point oul the problems.

“Dne of the obvious difficulties is
that a computer needs to know the
difference berween 0 and O and
between 1 and I. This has to be
explained because many people who
see a program that says line 10 often
use the O instead of the 0. Another
problem is that some people don’t
know that upper and lower casc

‘By the end of the
1980s, every
home will have a
micro’

refers 1o capital and non-capital
letters™.

Yer the Vic-20 manual is not
designed to teach first-lime users
how to program. Instead,
Commodore U.K. has produced a
training package An Intradicrion e
Basic: Pare 1. The package consists
of a 152-page book, two casselies

containing 17 programs and a stencil
for writing flowcharts. The
complete package costs £14.95.

The training package is intended
not only to teach people how 1o
program, but also 10 teach them
good programming technigues, says
Baxrter. “Although it's wrong, many
people write programs straight on to
the screen and correct their mistakes
as they go along. That is not the way
to wrile a COMpUter program.

“An Incroducrion ro Basie: Part 1
explains how to write a good
program. It talks about subroutine
specifications, parameters, input/
output and flowcharting”’.

Commodore has sold more than
30,000 of the training packages, both
in the UK. and abroad. John Baxter
is proud of the fact that no errors
have been reported, so far: ““In all we
had about 10 people checking, both
for literals and programming errors,
and we haven’t found one mistake
yet. There is bound to be onc some-
where, but we acrually typed in
every single program once the proofs
were done, so there are certainly no
MAJOr SITors" .

An Imivoduction o Basic: Part 1,
which was written for Commodore
by Professor Andrew Colin of
Strathclyde University, is being
followed by part 2 which will cover
advanced Basic and machine-code
programming. “Part 2 is just being
finalised”, says Baxter,” and parts 3
and 4 are both being worked on.

DORE'S WAR

“We expect to sell a large amount
of Part 1, a significant amount of
Part 2 and a much lower amount of
Part 4. We don’t really expect 1o sell
much of Part 4, but we want to give
people the opportunity 1o progress
from being absolute novices to being

‘People quickly
tire of the ZX-81’s
limitations’

able to write the most complicared
machine code programs’.

Commodore is also encouraging
people to buy its own casselte
recorder for saving and loading
programs. “The trouble with using
audio machines is that they vary a
good deal™, says Baxter. “If you are
playing a music tape and the head s
slightly out of alignment it won't
make much difference; but if you are
trying toload a computer program it
will have disasirous consequences.

“Fou will still be able to write and
save }"Oul' own programs on a
recorder with a badly-positioned
head, because the recorder will
recognise its own wavelength,
explains Baxter. But that recorder
won't pick up a pre-recorded
program with a normal wavelength.
This can cause confusion.

e

“People will say there 15 some-
thing wrong with our cassette and
send it back. We will check 1t and
tell them there is nothing wrong
with it, and suggest that perhaps
there is something wrong with their
recorder.

“Our own cassette recorder is
specially geared to the Vic-20 and
should enable people to avoid most
of these problems. In addition, we
are giving away a cassette which
contains six different programs with
each recorder™.

In a bid to minimise saving and
loading problems, Commodore is

_using an innovatory method of

recording its programs. “In the past,
virtually everyone used audio
recording ecquipment to record
computer programs’, says Baxter.
““But we are using a digital recording
technique which is far more
accurare.

John Baxter acknowledges that
this digital recording technique also
boosts the chances of users success-
fully loading Commodore casseite
programs using their own recorders.
But he warns that digital recording
on its own will not solve all saving
and loading problems: “There are
thousands of different cassctie
recorders and there is bound to be
something funny abour some of
them which don’t like the computer
programs’’.

A few Commodore dealers, such as
Stack Computers of Liverpool,
supply interfaces to enable Vic-20
users 1o connect their own recorders
into their computers, reveals Baxter.
“We have no objections to people
doing that kind of thing, but if they
do ger into difficulties they must
realise that it's no longer our
problem™.

Vie-20 software is just starting to
take off, says Baxter. “It is only
when computers get into people’s
homes that the software starts to
flood in, and we only started
shipping Vics in guantity in
December. The software s coming
in fast now, but it is always difficult
to decide which ones 1o back. We do
encourage other people to market as
much software as they can.

“We have five ROM games cart-
ridges of our own which are out now
and another 12 which are due to be
launched over the next few weeks.
OF those, the one that I think will
become the biggest seller is the
Adventure series which we have had
done in comjunction with Scott
Adams in the States®.
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April 23-25,1982
Earls Court, London

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

Admission £2.00 adults
£1.00 children under 16.

The computer is with us and soon to be as familiar in the home as your
television, video or hi-fi. Butmuch more versatile!

A home computer can be the family’s resident teacher, accountant, home
economics expert, memory bank and endless source of amusement! It can do
anything you programme it to do—from teaching mathematics to the children or
computing the most economic use of household fuels for yourself, as well as
providing hours of fun on a rainy afternoon. Most important of all, the home
computer will teach you and your
family about computers —and this
is the technology that your children
are growing up with.

Inthe office, the personal
computer is rapidly replacing the
obsolete mound of box files,
adding machines and notebooks
on thousands of desk tops.
Microchip streamlining means
increased efficiency in hundreds
of different fields.

Sponsored by:
Practical Computing and
Your Computer

30 YOUR COMPUTER, APRIL 1982



At The Computer Fair you can see and compare an enormous
range of personal and home computers. Find out what they can do
and which one would suit you best. Talk to the experts and discover

for yourself how much —or how little —you need to spend. Choose
from an amazing abundance of software programs and packages,
cassette units, VDU terminals and scores of computer games.

Swap your views and know-how with hundreds of other home
computer enthusiasts — and find out a whole lot more from

for of

computer professionals.

Plus — The Micro Mouse
Contest.
Come and watch the
incredible ingenuity of
computer controlled
“mice” and how they find
their way (or not!) tothe
centre ofamaze. The
knockout heats and the
Euromicro British Final
canallbe seenat The
Computer Fair!

Bring the whole family —
don't miss this
opportunity of bringing
computers into your
everyday life.
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To expand your micro to
control joysticks, speech input,
an 80-column printer or even
floppy discs, you will need an
additional piece of hardware
called a port. Stephen Adams
conducts this survey into ports
available for the Sinclair
machines.

A PORT 15 the gateway through which
information enters and leaves a computer; a
good example is the cassette port. The
information is stored within the computer in
eight bits, which form a byte. The maximum
amount of bits that can be taken in and out of a
port is also a byte.

Each bit on a port is represented by one
wire, which will either have +5V, which
equals binary 1, or OV, which equals binary 0.
Thus by putting a number between 255 and 0
into the port we can change the conditions on
the eight wires. Of course, on an input port
the external conditions will cause the eight
input wires to be either +5V or OV. Each port
can control, say, relays or printers by
operating them from the output port and
checking the condition returned by the
equipment connected to the input port.

Address locations

The first facts to look for in the literature
which accompanies the port are the addresses.
These show how the port should be set before
trying to input or output any information.
There are two places where an address for a
port can be located: in memory, like a RAM
loction. This is called memory mapping. The
second place is a special input/output map
which the RAM cannot use. On memory-
mapped ports the dara can be Pecked and
Poked just like a piece of RAM, using the
Sinclair Basic command. To enter data
through the port, you would use the Input
command:

10 LET PORT = PEEK LOCATION
Equally, to output data:
20 POKE LOCATION, NUMBER.

Table 1 shows the various ports tested and
the memory locations in either the
input/output map or the memory map.

When the ports are not memory-mapped,
one needs to write a small piece of machine
code to replace the Peek and Poke commands
of Basic. Peek and Poke can be stored in one of
two places: high memory, above the RAMtop
variable, or in a Rem statement, at the
beginning of the program. Two manufacturers
offered only one of these locations; William
Stuart and JM].

Machine-code programs have been written
by all the manufacturers for accessing their
ports, but only one, Thurnall, expected you 1o
write your own after being rold how to address
the port. The others gave an address in which
to Poke and output, and offered a USR
address for moving data in and out of the port.
USR returns with a value in register BC
which is used to return the input value of the
port given. For example,

LET A=USR X
leaves the value of BC in A,
Where a control port is used, it must first be
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SURVEY

/X PORTS

set up. You do this by outputting a number to
the control port to tell it which port is to be for
input and which output. Also, with Quicksilva
and William Stuart ports, which use a
combined input/output and music-generation
chip AY-8910, the control register must be
told which port to look at, since only one of
the two ports can be input or output at one
time. '

The way ports are addressed can also give
rise to problems since Sinclair-designed
equipment is sometimes inaccurate. Some of
the memory-map addresses are decoded by
only one or two address lines instead of the
complete 16 available. This leads to a
reduction in the number of chips required for
each unit, but leaves the device to appear a
number of tmes in the memory or input/

output map; it should appear only once.
Three devices failed a functional test with
the Sinclair 16K RAM pack and printer
connected to the system as well as the port.
William Stuart clashed with the printer which
only uses A2 to activate itself. JMJ clashed
with the keyboard, which uses A0, and the
slow mode, which uses oniy A0 and Al.

Potential problem

On the ZX-80, however, the Technomatic’s
port works at location 25000 thus leaving only
7K of memory space for RAM. If; therefore,
you have a 16K RAM on a ZX-80 with 8K or
4K ROM, this port can cause problems. It is
advisable to ask yourself, if you buy extra
memory or ports, whether they will clash.




- A AL
e A ST

Manufacturer Read Write Address Input/Output Memory map
variation

Ground Cantrol A 49155 0 o

B 491562 4] -

C 49152 0 -
Control 49154 0 -
16K RAM 16384-32767 0 -
Bolton Electronics 65535-60532 0] -

selection strap
Technomatic 11000 256 -
Thurnall
A 111 0 -
B 127 (0] -
(o] 79 i} -
D a5 0 -
William Stuart Systems
Contral 195-219 Q 4
Data 199-233 0 I
by straps
Micro Gen 15376-16384 1K e
DCP
Port 21804-22972 1K -
RAM 16384-21248 0 -
Quicksilva Control 32767 0 -
Data 32766 [} -
RD Labaratories
Systern 8100 15360-15567 0 o
selection by straps
14 addresses
per module

JN
Control A 2 Unknown -
Data A 0 as unit -
Control B 3 sealed -
Data B 1 -

Table 1.

Note: Some of the port addresses given for the ZX-B1 cannot be used on the ZX-80.
Alternative addresses are: Bolton, —1 to —4; RD-8100, 31744 10 31951; Technomatic, 25000;
Ground Control, —16384 to —16381.

Power supplies can also cause problems,
since all these extras are mostly driven from
the ZX-81 9V or 5V supplies. Table 2 shows
the extra current required by the ports. Two

5 ports were supplied with sockets for
alternative power supplies. Their ground
controls must have a second power supply
otherwise the RAM on board will not work.

Another potential problem is the number of
boards connected directly w the ZX-81
expansion port. The ZX-81 may not be able to
supply any of the boards because the load is
too great. The only board to solve this and the
power supply problem is RD Laboratories
8100 system which is fully buffered on the
Address and Data lines. JMJ and DCP solve
this problem by blocking off the expansion
port on the ZX-81 so that only the printer can
be used.

All of the units functioned well, apart from
the clashes mentioned. The few that dre
available as kits should cause no problems to
construct. The instructions are, however,
somewhat scant, and so you should have some
experiecnce of building with integrated
circuirs.

There is, however, one word of warning: the
output of all of the ports is enly +3V
maximum which is only enough to supply

current to drive one logic chip in most cases.
So; to control relays or mains voltages from
the output port, extra equipment must be used
to cope with higher voltages and current. Any
voltage higher than +5V or lower than -0V

will damage the port if applied to its input.

Concrete examples

Most of the documentation tells you what
marvellous applications are possible, but few
actually give concrete examples. Techno-
matic’s must be one of the better examples —
with the port are 14 pages of circuir diagrams
describing things to do with the input and
output. Some manufacturers do more and
supply you with extra equipment which will
plug into the port to allow it to control higher
voltage, via relays or measure voltages via an

analogue-to-digital converter.

The award for the best application must go
1o Micro Gen which supplies its port for only
one purpose — to control two joysticks, 50 you

can program their use.

Most ports have the same amount of dara
available on input and output, so that external
equipment can be modified to fit the board
and only the program has to be changed 1o use
it. One application project which will fit any

port is the speech-input device called Big Ears
from William Stuart Systems. It requires only
the usc of bit 7 and bit 6 of an input port.
Other interfaces can be designed to run a
proper 80-column printer, a Modem —
although the software will have to cope with
the parallel-to-serial conversion — and even a
floppy-disc system.

Among the units available is the analogue-
to-digital and digital-to-analogue converter
from DCP, called an A pack. It converts a
voltage from 0V 1o 2.5V into a byte-sized
number on the input port. The digital-to-
analogue converrer does the opposite, but the
current supplied is not great; accuracy is £5
percent.

The DCP relay output pack can switch up
to 12V 1A, Called a C pack, it also has the
inputs held to binary 0, which is opposite to
normal.

The RD Laboratories RDD-8110 is a logic
input and output port with lightemitting
diodes for quick identification of the output
state. The RD-8130 is an eight-bit analogue-
to-digital converter whose comparison voltage
can be varied by links. The RD-8180 is a light-
pen system for drawing on the screen.

The Bolton Electronics port is a good design

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

as it stops the RAM-pack wobble by laying the
16K on the table and raising the ZX-81 45°
upwards. There is provision for four more
boards on the same system through the use of
different straps. However, it will not work
with any RAM greater than 15K, It costs
£15.90 built or £12.90 as a kit plus £1 postage
and packing.

The port from DCP Micro Developments is
a good system for schools with 4K of RAM
included in the basic P pack and the single
port. It is sufficiently tough, supplied in its
own black box, and the Molex pins are well
spaced, and so will not be easily broken. The
A and C packs can make it more versatile, but
only one can be connected at a time.

The problem with this system is that it is
hard to expand, it will not work with the 16K
RAM pack and other packs cannot be
connected to the ZX-81 because the P blocks
the way. The output of the C and A packs is
via 2mm. Wander sockets. The cost of the
basic P port is £37.95 and the A pack, £19.95;
the C pack costs £29.95. Both C and A packs
must be used with a P pack.

The Ground Control port has 16K of RAM
and a three-port inputfoutput device on one
board. The port is a 8255 PI/O and the data
sheet will only be supplied in return for a
stamped, addressed envelope. The output is
via two l4-pin integrated-circuit sockets, and
the edge connector for the ZX-81 is supplied
at a cost of £3.20 extra. It also requires a
separate 200mA 12V power supply to be
connected to the board which can be supplied
at an extra cost of £6.

The black blobs

This board must be mounted in a case — it
is hazardous to use it without one. You will
have to put up with black blobs occasionally
on the screen ar switch-on because of the
power supply. The cost of the board is £47 for
the ready-built version and £42 for the kit.

The JM] Interfaces ZX-81 User Port
Module is enclosed in a black blob of epoxy
resin. This Z-80A PI/O module is supplied
with a book of interface instructions for the
control of relays and the sensing of light and
heat. All the connections to the PI/O are
available on a 24-pin integrated-circuit socket
moulded into the case.

It has no extension connector and so it
blocks off any other use for a 1K machine,
including the 16K RAM pack. It also clashes
with the keyboard port and slow mode on the
ZX-81. The cost is £29.

The Micro Gen joystick port has two
analogue-to-digital converters which can

connect 10 two converted Tandy joysticks for |

use in games. The use of it in a Basic program
is so simple. In a machine-code program you
must wait 0.5ms. for it to obtain its result.

Each joystick is calibrared in two directions
between 27 and 14, although this can be
adjusted to your requirements. The cost of the
controller port is £19.80, and the joystick
£9.60. Software includes Space Invaders and a
ZX Maze at £6.95.

The Quicksilva sound and inputfoutput
board fits to the ZX-81 via a £12 motherboard.
Alternatively, it can be fitted via a double-
sided edge connector called a QS connector
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Manufacturer Current Power from
from ZX-81 other
power source
| supply
| Bolton 60mA.
DCP P pack A5mA,.
A pack G0mA.
C pack
maximum TImA.
Ground Control 20mA. 260mA.
JMJ F0mA.
Micro Gen 70mA.
QS Sound Board  170mA.
RS Super-Mum 80mA.
8110 80mA.
8130 ADmA.
Tachnomatic A0mA.
Thurnall 30mA.
William Stuart 100mA.
Sinclair 16K
RAM 260mA.
Printer 500mA.
Note: The Sinclair power pack will provide
only 700mA and the printer power pack will
only supply 1.2 A,
Table 2.

because it consists of just a printed-circuit
board with a fingered edge like the ZX-81.
Access to the port is rather difficult, due to the
use of a AY-8910 integrated circuit which has
16 registers of which the input and output
registers form only a part.

Therefore, to change from one register o
another you must Poke the register number
required into the control port, and then Peek
or Poke the dara into the port you want. As the
music registers also use these locations, the
programming can become somewhat
cormplicated.

The soundfinputfoutput board costs £26
and you should state for which machine you
are ordering it. This is one of many boards
available from Quicksilva which includes
high-resolution graphics, programmable
CHR$ generator and 3K RAM. The board
will, however, clash if you decide to buy mere
than 16K of memory for your system. :

The RD Laboratories RD-8100 system
module that we tested was the Super-Mum
complete with the RD-8110 input/output port,
and the RD-8130 analogue-to-digital input.
The Super-Mum is buffered which means that
any of the modules can be disconnected at any
time without crashing the ZX-81. However,
RD Laboratories offers a Micro-Mum which
is not buffered and which can take only two
modules; the Super-Mum can take eight.

Unit selection

The units are sealed and can be selected by
two of 14 addresses, which means more than
one type of board can be plugged in. It has two
disadvantages, however; one that the top of the
unit flexes when modules are plugged in; the
second is that the pins at the top are very easily
bent our of line.

Apart from this, 1t will be very useful for
those people who require a large system, for
monitoring equipment because plenty of
modules can be added and no special
connectors are required. The Super-Mum
motherboard costs £40; Micro-Mum, £15; RS-
8110, £22.50; RD-8130, £29.50; plus 80p per

[ order to cover the cost of postage and packing.

The £14.95 Technomatic port is a single-
| card which fits vertically behind the ZX-81. It
has not only separate read and write sockets,
but also access to the +5V and OV power
supplies. It works reasonably well except on
the ZX-80. If, however, a fault develops, only
Technomatic can replace the chips as they are
only numbered 1 to 4. Special documentation,
at £1 extra, contains some very useful designs
for circuitry.

We found that the connections to the ZX-81
were too short and the 16K RAM pack did not
seem 1o fir well.

The Thurnall Electronics port is mainly for
the machine-code programmer. The instruc-
tions reveal that it can be programmed only in
hexadecimal and refer you to the Sinclair
manual. This inputfoutpur mapped port is
fully-decoded and so will not be affected by
Sinclair add-ons. Documentation gives some
good examples of how to control higher
voltages, but not what to do with the port
itself. A 23-way edge connector is also
required to access the output and input bits.
The cost of the Thurnall port is £12.99 buil,
or £10.99 as a kit, to which should be added
VAT and 50p postage and packing.

The William Stuart Systems port is well
designed with stereo output, because it is also
a sound board, and an AY-8910 chip to control
it. Routines were given for a machine-code
program which gives commands for using the
port and which will make the Basic pro-
grammer feel happier. The examples of its use
were, however, a trifle basic. It was
disappointing that the routines, used to access
the port, set the printer running, but this may
be avoided by changing address straps.

The sound board costs £25.50 built and
£19.50 as a kit plus VAT. We would have
liked to try the sound facilities of this board
with the tape provided, but it would not load
because of the fact that Surfing U.5.4. could
still be heard in the background.

Suppliers.

Bolton Electronics: 44 MNewland Drive,
Bolton, Lancashire. Telephone:
0204-64772.

DCP Micra Developments: 2 Station Close,
Lingwood, Morwich NR13 4AX.
Telephone: 0603-712482.

Ground Control: Alfreda Avenue, Hullbridge,
Essex S55 6LT. Telephone: 0702-230324.

JMJ Interfaces: Old School House,
Rettendon Turnpike, Battlesbridge,
Wickford, Essex.

Micro Gen: 24 Agar Crescent. Bracknell,
Berkshire. Telephone: 0344-27317.

Quicksilva: 95 Upper Brownhill Road,
Maybush, Southampton, Hampshire.

RD Laboratories: & Kennedy Road, Dane
End, Ware, Hertfordshire $G12 OLU.
Telephone: 0902-84380.

Technomatic: 15 Burnley Road, London
NWW10. Telephone: 01-452 1500/450-6597.
Telex: 922800.

Thurnall Electronics: 95 Liverpool Road,
Cadishead, Manchester M30 5BG.
Telephone: 061-775 4461,

William Stuart Systems: Dower House,

Herongate, Brentwood, Essex CM13
35D. Telephone: 0277-810244.




“Give me

By e

one good reason why I should
Choogg aVIC 20 home computer.”

1. VIC is outstanding value
for money. No other colour
home computer can give so
much for under £200.

2. Total standard memory
25K made up of 20K ROM and
5K RAM.

3. Puily expandable to 32K
of user RAM.

4. Microsoft Basic inter-
preter as standard.

5. Accessible machine
language as standard.

6. Connects direct to
monitor orstandard television.

7 Full size typewriter-style
keyboard.

8. Full colour and sound.

9. All colours directly con-
trollable from the keyboard.
10. 62 predefined graphic
characters direct from the
keyboard.

1L Full set of upper and
lower case characters.

12. 512.displayable characters
direct from the keyboard.

13. High resolution %raphics
capability built into the
machine.

M. Programmable function
keys.

15. Automatic repeat on
cursor function keys.

16. User-definable input/
output port.

I” Machine bus port for
memory expansion and ROM
software.

18. Standard interfaces for
hardware peripherals.

19. VIC20is truly
expandable into a highly

sophisticated computer system

with a comprehensive list
of accessories (see panel below).

20. Full range of software for
home, education, business and
entertainment ondisk, cassette
and cartridge.

Accessories include:

® (Cassefte tape unit

e Single drive 51" floppy disk unit (170 K bytes
capacity].

* B(-column dot matrix printer.

® 3K 8K and 16K RAM expansion cartridges.

® Programming aid packs; machine code
monitoreartridge, programmers'aid cartridge, high
resolution graphics cartridge.

® Plug-in conversion box for a full 32K,
40-column x 25 lines VIC including Preste]l com-

" patability

® Prestel/ Tantel interface p.'u;lc;igl.:_

® RS 2320 communication cartridge.

® Memory expansion board

® |EEEMES interface cartridge.

& Joysticks, light pens, paddles and motor
controllers.

21. Books,manualsand learn-
ing aids from Teach Yourself
Basic to the VIC programmers’
reference guide (a must for
advanced programmers).

22. Full support forVIC owners
— their own magazine ‘VIC
Computing’aswell asanational
network of VIC user groups.

23. National dealer network
providing full service and
support to VIC owners.

24. Expertise and experience
— Commodore are world
leaders in microcomputer and
silicon chip technology.

25. Commodoreistheleading
supplier of micro-computers
in the UK to business, schools
industry and the home.

26. VIC 201s the best-selling

colour home computer in
the UK.

r

How many reasons wasit
you wanted?

c: commodore

VIC 20

The besthome computer
in the world.

FOR MORE INFORMATION ON THE VIC 20, TELEPHONE OR WRITE TO: COMMODORE INFORMATION CENTRE,
RAKFRSTREETHIGHWYCOMBE BIICKS OR TEL: SLOTICGH 79292



COMPUTER 100

SHARP
MZ-80K sPeciAL OFFER!

INCLUDING BASIC TAPE AND PROGRAMMING MANUAL

A proper full size microcomputer for less than the real
cost of a toy microcomputer. The Sharp comes with
48K of RAM and the screen and cassette are built in,
instead of being expensive extras.

Computer 100 Limited ICGUEGTER 10 LimiTen MAIL ORDER FORM |
7 Southcote Parade |

Full range of Name: ==
all Sharp peripherals Sosu thclg te Farm Lane ]l Address:
stocked at highly outhcote : e
competitive prices Reading, RG33D7 | _ S —
Ring for further details Reading (0734) 584545 | Lo s
et e - -
Price is inclusive of VAT I Card No:
at current rate of 16% | Mail To: Computer 100 Limited — T
Add £7.50 carriage/insurance to Mail Orders | Southcote Parade-Southcots | |
I Reading, Berks, RG3 3D7 |

IMCAOAGE ELECTRONICS

§

ih.es 1R

¥

e
B

Dactlem of wigth G0 Cmsce
T A
e

FROMTHIS ———TO THIS
AT THE FLICK OF A SWITCH

m o

We accept company/institutional orders.
ATOM KITS

In our books the best computer ORDERS TAKEN How
kit available. Build yourself F'DR BBC MACHINE
an Acorn Atom for only £135.
plus £2.50 p+p

ATOM SOFTWARE

Games Packs 1—8, Database,
FORTH, Atomcalc, everything

in stock. 30p ptp

BBC ROM

Update your Atom to the BEC
aperating system.

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

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

+ Genie machines. £4.50 p+p

RACOMM COLOUR MONITOR
Blank Absolute high resolution. 700x300

Cassettes | pictals 12 £350 + £5 ptp Atom

i : BBC, & Geni i
Atom Discpack. £345 THE GP - B0A dot matrix printer. 40p each, ATARI E?B';g‘gfgf;?m GAMES
5% discpack only £345, operating | LOWEST EVER PRICE £350 >
manual, cables, plus £2.50 p+p ONLY £199 £4.50 p+o for 10. Warlords gzszi.ﬁﬁ
DAI Personal Computer. £684 | Dot Matrix, Full 96 ASC11 70p ptp | Missile Command ____£22.50
48K RAM 24K ROM character plus many, many more
ACTIVISION GAMES
e e eonser £24 | 7X81 Owners £20 off | Also available: Silngris ir oS s
A Bring us your working ZX80 or 81| 2114 IC’s, Paper for most | £18

cheaper! £2.50 ptp g Kaboom! a5

I 11 ot in the achariissient and get £20 off any Atom — printers, Enormous selection of plus many, many more
send for our mail order lists. Kit or built. Books, Leads, ete, etc, etc, 30p ptp

ALL PRICES INCLUDE VAT
nesorvreiy howoreTopay. - TWERCIACE ELEETACKICS

SEE USAT COMPUTER FAIR 23-25 APRIL 97119 TELEX 881 3241
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David Lawrence has prepared a
trio of sorts for use on the
ZX-81. Under test conditions
the shell-Metzner, the fastest
of the three, outstripped the
commonly-used bubble sort by
more than 21 minutes.

GIVEN THE CHOICE, how long would you
prefer your micro to take over a given fask?
The question is not as stupid as it sounds,
especially when dealing with the ZX-81,
which not even its best friends would describe
as fast.

While machine-code buffs may worry
whether a different method of executing a job
might save a few microseconds, ZX-81 owners
tend to be more concerned whether a complex
program will finish its run before they go to
bed. You do not have to be trying to calculate
pi to a million decimal places to run into that

HREE SORTS OF SPEED
FOR THE ZX-81

problem. In the January issue in Software File
a program entitled “Effortless Index” by L
Basford appeared. The object of the program
was to sort data such as names into
alphabetical order for subsequent use.

The program worked perfectly and used a
sorting method known as the bubble sort.
“Bubble’ because of the way in which items
of data bubble up and down the array in small
steps until they reach their correct place.
However, run in slow mode, it took 24
minutes and 25 seconds to sort 100 randomly
chosen words. Such times are not untypical of
many sorting programs published by or for
micro owners. Yet for little or no extra effort a
successful sort can be achieved which is many
times faster.

In this program, written for a 16K ZX-81,
three of the many hundreds of sorting
methods are tested against each other using a
list of 100 random words generated within the
program. All the methods would work equally

well with numbers rather than with strings.

The program is designed to illustrate why it
is that different sorting methods can vary so
much in the amount of time they take. It does
this by displaying two important pieces of
information which are essential in assessing
any sort, namely:

B The number of times the program compares
items within the list to be sorted, in order to
rank them in value.

BThe number of times items are exchanged
within the list until the correct order Is
achieved.

If you wish to time the sorts, you will have 1o
do it with a stop-watch. If you do not wish to
try the whole program, then any of the three
self:contained subroutines can be lifted
straight our of the program, deleting only the
lines which ser and increment 5 and C, which
are the counters for swaps and comparisons.

The first of the three sorts is an exchange

(continued on next page!

[_EUETIHG OH THE 2x-81 1298 LET HM=1@8
1 GOTOS izZAA LET H=G
2 SAYE "SORT™ Zi@ LET EB=8
3 STOP iZ=26@ LET C=@
1606 FEM s#ffssdssiaiiabereiss 1336 LET 5=@
1618 FEEM ERMDOM WORDS 13568 LET A=A+1
1EZ0 FEM #sedssdsssddisdiseiiiiss 125@ IF A=W THEH GOTO 1488
1836 OIM AFC18@. 150 iz7@ LET B=A+1
1848 DIM EFclo@, 153 Sl LET C=C+1
1658 FOR I=1 TO 1@& 1298 IF EBf(AX:E$(Er THEW GOTO 1438
1868 LET L=IHTiRHD¥i8+2> 1488 LET BF=E+i
16768 LET T$="" {41@ IF B»H THEHW GOTO 1358
i@e@E FoOR J=1 TO L 14268 GOTO 13358
1098 LET TH=T$+CHRECINT (RHIES+380 2 1438 LET 5=5+1
1188 HEST J 1448 LET T#=B#Fif>
1118 LET A$(I:=T% 1458 LET E#{A1=FE$iE>
1126 SCROLL 1466 LET EB#{B)=T#%
1128 FRIMT A$cIx 1473 GOTO 1488
1148 HEKXT I 1426 GOSUER Z@20
11568 FEM sedsssdpbhiriisiseiiss 1496 RETLRH
1168 REM GOSUES FOR SORTS 1568 FEM sekkfdrrEisiheisieitss
1170 FEM #sdsdssdsrssbisiseies 1518 REM DELAYED REFLACEMENT
iisE GOSUE Z20a 1526 FEM sffrsseirdssrisiiiisens
1198 GOSUE 1258 1533 FRIMT "DELAYED REFLACEMEMT SORT®
{2AR GOSUE 2280 1548 LET A=8
1218 GOSUE 1546 1558 LET E=8
1728 GOSUR 2266 1568 LET C=8
1238 GOSUER 17sH 578 LET I=#
{2408 STOF 150G LET H=188
12568 REM #hkdddessssfiiblan 152a LET s=d
12660 REM EXCHEMGE SORT 1g@8 LET D=D+1 o
1270 REM ssEfddererrtsnetsabn 1618 IF D=H THEH GOTO 1748
128@ F'F'IHT "E:}':EHF!HE'E Ei":IF:T“ (listing continued aon next page)
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fcontinued from previous pagel

sort. It begins by looking ar the first item and
comparing it with the second. If item 1 is less
than item 2, then they are swapped. All ex-
planations are on the understanding that the
list is to be sorted into ascending order,
starting with position 1 — that is, A,B,C,D,E.

Item 1 is now compared with item 3 and the
two are swapped if 3 is less than 1. 1 is now
compared with 4, and so on. By the time item
one has been compared with every other item
in the list, and any necessary swaps made; the
smallest item must be in position one. The
procedure is now repeated for position two,
and so on down the list.

Comparing this method with the bubble sort
mentioned earlier, we find that the number of
comparisons required is reduced from 9,173 to
4,950 and the number of swaps remains
constant at 2,403. This results in a reduction
in the amount of time taken to sort the same
list from more than 24 minutes to 13.5
minutes,

Even though a considérable amount of time
15 saved, much unnecessary swapping is still
occurring. Each time the program finds an
itern smaller than, for instance, item 1, the two
are swapped. While this does finally result in
the smallest item being in the correct position,
it is only at the expense of putting many items
which are not the smallest there first.

If the original order of irems were E,D,C,
B,A then every item in the list would have
been in position 1 before the correct one is
settled on. Clearly, we could increase the

Comparison table. Afphabetical sort of 100
waords by differing methods.

Method Swaps Compar- Time in
isons minutes

Bubble 2,403 9,173 24.25

Exchange 2,403 4,850 13.15

Delayed-

réeplacement a5 4,950 3.02

Shell-

Metzner 379 801 3.01

Figures are for one particular list and would

vary for other lists.

efficiency of the sort if the program first found
the lowest value item and only then made the
swap.

This is achieved by the second sort, the
delayed-replacement sort, which requires 16
program lines rather than 14 for the first
method and, in return for the extra lines,
reduces the sort time 1o nine minutes, with
4,950 comparisons as In the previous method,
but only 95 swaps — five items happened to be
in the correct position originally.

Process of improvement

The process of improvement could go on
indefinitely. There are many hundreds of
different methods of sorting, some of them
general, some designed for wvery specific
purposes. Many of them are more or less
radical variations of the basic methods already
discussed but real speed requires a different
approach. One such approach is exemplified

by the third methed given in the test program,
generally known as the shell-Metzner sort.

The detailed working of this sort is too
complex to go into here. Suffice it to say that
rather than searching merhodically for the
lowest value, the program scans the table of
itemns, comparing pairs with a gap between
them of

W2 = 1y—=11/2
where 2**I is the smallest power of 2 which is
greater than the total number of items in the
list. This is followed by a scan of pairs having
half that gap, and so on.

This invariably results in a higher number
of swaps than method two but combined with
dramatically fewer cornparisons. The routine
given for this method in the test program
requires 21 lines — six more than the previous
method. However, it reduces the time taken 1o
complete the sort o three minutes — one-
eighth of the time taken by the bubble sort —
with 801 comparisons and 379 swaps.

Whether or not such an increase in speed
justifies the exira program space depends on
how often and how many items you want 1o
sort. The saving in time will increase pro-
portionately as the number of items increases.
However, every micro owner needs to be
aware that a variety of sophisticated sorts such
as the shell-Metzner are easily available to
increase the power of their machines.

The test program runs in slow mode; in
practice, the sort secrion of any program
should be run in fast, cutting execution time
by 50 percent.

[~ flisting continued from previous page)
16268 LET A=D
1838 LET B=A+1

1638 LET 5=5+1

1788 LET T#=E${H>
171l LET BE<AX=BF(D)
1728 LET B$cDa=T#%
1738 GOTO 1em@

1748 GOSUE ZBS6
1758 EETURN

laeg LET C=8@
1810 LET 5=
gz LET A=1
836 LET H=10G8

1358 LET A=A+1

1858 GOTO 1548
1878 LET F==%#A-1
1288 LET F=INTIF-2:

1588 LET D=h-F
1516 LET E=l
Sz LET A=E
30 LET E=F+F
48 LET C=C+1

1848 IF 2%%H:H THEM GOTO

1258 IF EBF<A>E$CE> THEH GOTO 1934
19600 LET B=E+1

1548 LET C=0C+1 1578 IF B:DI THEH GOTO 1888
1658 IF B#fCEBE><BFfi{R» THEH LET A=E 1§$B GDTDF1§EH

1668 LET E=E+1 lf?@ LET o=a+1; ;

1678 IF B<=H THEH GOTO 145 Zda@ LET T#=BFiA2

1628 IF DI=A THEMW GOTO 1&66 2618 LET BEIAI=BECED
JEZE LET BFCEX=TS
2038 LET A=A-F
s@d4@ IF AC1 THEM GOTO 1368
ZESE GOTO 193
ZREA GOSUR 2628

2878 EETUREN

ZA58 FEEM Sffsfrkgerioig g

TEE REM #dddddskdssssiekeks 2893 REM PRIMT SORETED LIST

1F$% EEH SHEL L -METZHER Z160 REN $#dkfdeatpreiiias
1FE0E REM #$ssdkdrrsssrssssrs 2119 E@E I=1 TO 108

1726 FRINT "SHELL-METZMER SORT™ =lz8 SCROLL

2138 PEINT EFCI>

2148 HEXT I
21538 SCROLL

2168 FRINT "COMPRRISOHS:-":C

1276 2178 SCROLL

2188 FRIMT "sHAFS:":S&

2198 RETUEN

S2EE REM #EEREsdEdssssberniies
2216 REM RESET LIST
1256 IF F=0 THEM GOTO Z@6a S0 REM Sk a i e
2228 FOR I=1 TO 168
Zodi LET BEIr=A$CI)

2238 NERT 1
2288 CLS
2278 RETURH
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WHY WAIT TO PAY MORE
FAST DELIVERY:

Post to: |
Dept YC4 At £32.95 each

| Pleasesendme.................

Kayde Electronic Systems |/t eech
48/49 Exmouth Road j Venclose ..

1Name.........

Great Yarmouth A aress T

Norfolk |
NR30 3DP

Tel: (0493) 55253

All products inc. VAT are fully built and

tested and come complete with
money back guarantee.

See us at Stand V19
Computer Fair
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BASIC

TRANSLAING SOFTWAR

Good form seems to demand
that every new micro should
have its own idiosyncratic Basic
dialect. So, where the
newcomer might expect to find
a wealth of software,
incompatibility reigns supreme.
Tony Edwards starts his new
series on software translation
with a look at the broad
techniques.

YOUR FIRST consideration must be whether
translation is worth the effort. This depends
on the complexity of the task and on how
badly you want to run the program in
question. It is often difficult to assess just how
complex the task of translation will be, but
here are some general points for guidance.

First, judge the size of the program by its
number of lines and the amount of memory it
is said to use. Look at the program’s Basic
dialect to see if it is familiar or completely
alien. Compare the compurer the program was
written for with yours. If the program is an
Adventure written for a IMB mainframe, you
cannot reasonably expect it to run.

Even if the prospects for direct translation
are poor, the idea may be transportable if you
think it worth the effort. This would entail
reducing the program into a flowchart, and the
conversion of the flowchart into your dialect of
Basic. This is a long task, but one that is
sometimes worth the effort.

Unportable graphics

Another factor in evaluating the complexity
of translation is the amount of graphics used.
Graphics are the most unportable part of Basic
dialects and a program which relies largely on
graphics may lose most of its impact on trans-
lation. You will often have to completely
reprogram the graphics, and you must learn
by experience which types of computer have
superior graphics to yours and thus have
graphic programs which are worthless on
translation.

In both graphical and non-graphical pro-
gramming it is always easier to translate up
rather than down. For instance, ZX-80/81
programs usually translate well on 1w a
TRS-80 or Per, bur translation in the other
direction is difficult and often only ideas can
be used.

This is an advantage for non-ZX-80/81 users
as many very clever programs and subroutines
have been published for ZX-80/81 which can
be easily and usefully translated for use on
bigger machines.

40 ¥OUR COMPUTER, APRIL 1982

One final warning. If the program to be
translated contains Peek/Poke statements — or
their equivalents such as Deek/Doke, Exam/
Fill and Fetch/Stuff — leave well alone unless
the listing includes details of the reason for
these statements and you are confident you
can identify equivalent Peek/Poke addresses
on your own machine.

Having decided on translating a program,
you need a strategy o ensure it is done in a
systematic way. Read the whole listing and
mark any line which contains any statement
you do not recognise as part of vour dialect.
Then go through, line by line, typing in the
program, and each marked line can be altered
to suit your dialecr.

In many cases the necessary alterations are
simple and obvious but some will be more
difficult — the program may contain
statements which you do not understand, or
statemnents which your machine is not able to
mimic. In the November issue, Guy Brooker
offered a useful little subrourine for drawing a
line berween two points on the video screen.
This program was for the ZX-81 and is repro-
duced here with the lines containing state-
ments not recognised by my Basic dialect
marked with an asterisk.

I have added two lines at the start of the
program and changed the last one so it runs as
a program rather than as a subroutine. This is
good strategy in complex programs as it allows
separate sections 10 be translated and tested
individually.

10 PRINT “1ST POINT CO-ORDINATES';
INPUT X1, Y1

20 PRINT “2ND POINT CO-ORDINATES";
INPUT X2, Y2

0 LETG =0

40 LETH =0

*50 LET X = X2—X1

60 LET Y = ¥2—Y1

*70 LET Z = ABS X

*80 IF ABSY >ZTHENZ = ABS ¥

9 FORF = 1T0Z

*100 PLOT G + X1, H + ¥1

110 LET G = G + X/Z

120 LETH = H + Y/Z

130 NEXT F
140 END

My compurer accepts assignment statements
with or without Let, so I deleted all Lert
statements and concentrated on the marked
lines 70, 80 and 100. My dialect required
brackets around the argument of functions, so
I added them. With regard to line 100, this
simply switches on the indicated graphics
block on the ZX-81 so I replaced it with the
equivalent from my Basic dialect and
produced the translared program:

10 PRINT ““1ST POINT CO-ORDINATES";
INPUT X1, Y1

20 PRINT “"2ND POINT CO-ORDINATES™;
INPUT X2, ¥2

WVGE=0H=0:X=X2-X1:¥ =Y2 Y1

70 Z = ABS (X)

S

80 IF ABS(Y) > Z THEN Z = ABS(Y)
9 FORF=1T0Z

100 SET (G + X1, H + Y1)

110 G =G + X/Z:H =H + ¥Y/2
130 NEXT F

140 END

Moment of truth

MNow the moment of truth. Type Run and
test it. In my case it worked and I have a very
useful subroutine for use in future
programmes when drawing graphics. Perhaps
it did not work for you. If not, further trans-
lation is necessary. Two faults could occur:
your computer may have returned a synfax-
error prompt. If this is the case, it has
identified another line which needs
translation.
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The other fault is more difficulr to handle.
Perhaps the translated program ran but
produced the wrong results — as it would on a
TRS-80 with 32 characters selecred. If this
was the ease when you tried you must look at
the logic of the translated program and see
why it does what it does rather than what it
was intended to do.

A possibility not to be overlooked when
faced with this problem is difficulties with
integer and non-integer arithmeric — does
your machine have the same type as the
machine for which the program was written?
In this case, the program was written using
integer arithmetic, but the Set statement, or its
equivalent, has an implicit Int function on
most machines so this does not matter.

The Inkey$ or its equivalent, is often used

FOR YOLR MACH

and causes difficulties in translation. Inkey$ is
used in TRS-80 level 2 Basic to read a
character directly from the keyboard without
waiting for the <enter>. It is used in a loop
such as

10 IF INKEY$ = “X'* GOTO 100 ELSE
GOTO 10

ar

10 A$ = INKEYS: IF A% = X" THEN 100
ELSE 10

which waits until the X key is pressed then
moves on 1o line 100.

Some machines have similar statements,
which you will recognise if you have one. For
example, Pet users will recognise this function
as similar to that of Get A$. Many machines
have no equivalent statement, and short of
using a normal Input statement, their owners
may be in trouble.

However, let us reflect for a moment. After
pressing a key, what happens to the character
while the machine wairs for additional inpurt or
the <enter> command? The answer is thart it
is stored in the keyboard buffer. So all we have
to do is look at the buffer to see if a key has
been pressed and we have our Inkey$
statement.

Unforrunately, ir is not always as easy said
as done. First where is the keyboard buffer? It
must be in the RAM somewhere. If you do not
know where it is in your machine and the
instruction book does not help you, it should
not be too difficult to find, as it must lie
between the REOM addresses and the first
RAM address available for a Basic program.
Once the keyboard buffer has been identified a
short machine-code program is the best way of
producing an Inkey$ statement. If you have a
ZX-80 the required program is:

10 REM JXXXXX
20 LET A = 16426
30 POKE A, 219

40 POKEA + 1,0
50 POKE A + 2, 111
60 POKE A + 3, 38
70 POKEA + 4,0
80 POKE A + 5, 201

With this routine at the start of the program;

the Inkey$ statement can be mimicked with

LETA = USR (16426)

but remember to bed it in a loop. Similar
routines can be created for other machines. On
the UKI101, for instance, the eguivalent
routine would be:

10 FOR | = 592 TO 619; READ Z: POKE 1,Z:

NEXT |
20 DATA 173,79,2,240,5,32,231,249,208 4,141,

9,2,96,32
30 DATA 0,253,169,0,141,79,2,169,1,141,20,
96

This program should be loaded, run and
Newed. Then the Inkey$ statement could be
simulared by:

100 POKE 11,80: POKE 12,2: POKE 991,1
110 X = USE(X): Z = PEEK (531):IFZ£

0 GOTO 1000: GOTO 110

If you cannot face machine code, the Inkey$
statement can be mimicked from Basic. At the
start of your program, set up a cross of
switched-on pixels, as shown in figure 1, in
some corner of the display.

When vou require the Inkey$ inpur, use
cursor control or Print @ to place the cursor
in the centre of the cross. Use of the up-,
down-or back-arrows or the space back at this
stage will blank one of the four pixels on most
machines, so here is our Inkey$ function.

] | I | ] I
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[ Fe L jiret] =
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I | | |
i | | |
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1 |
I I
=L =l
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Jesi#il gerl
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17 s e
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Figure 1.

All you need is a short routine to test each of
the four pixels to check if it is on or off,
branching as indicated by the result. Do not
forget to reset the pixels and replace the cursor
if you wanr to use the function again.

I hope this has whetted your appetite for
more. However, you must help too. If you
write saying what problems you would like
discussed in future issues, I will endeavour to
try to accommodare as many requesis as
possible. Further, the whole effort is wasted
unless you try to translate programs from one
dialect to another.

Finally, if you have discovered any good
routines to simulate specialised statements
from other, Basics write and let me know and [
will add the best, with acknowledgment, to
future articles. Next month I will discuss,
among other things, String control and Print
@ statements. =]
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Jeremy Ruston assesses the
BBC machine’s colour graphics
and shows how its powerful
built-in Basic can be used to
provide some spectacular
effects on the screen.

THERE ARE a number of techniques you can
use to produce startling results with the BBC
Microcomputer’s graphics facilities. Hidden
in the back of the provisional user guide of the
BBC machine you will find mention of the
command VDU 19. Ir enables you to change
the colour of an area or spot of colour on the
screen, without having to redraw the object.
Users of the Atari 400/800 will recognise this
facility as the equivalent of their Set Color
command.

To use this command effectively, you have
to think abour colour graphics in a new way.
Rather than consider blobs of colour, think of
the screen as being divided into a number of
squares, where each square, or pixel, can hold
a number. This number is restricted in
magnitude by the graphics mode you are

considering:
Mode 0 — O to 1
Mode 1 — 0 to 3

Mode 2 — Q0 to 15
Mode 3 — Oto 1
Mode 4 — D to 1
Mode 5 — 0 to 3
Mode 6 — Oto 1

The machine is set up in such a way that
each number corresponds 1o a specific colour.
In modes 0, 3, 4 and 6, a pixel holding the
number ( will appear black, and a pixel
holding 1 will appear white. In modes 1 and 5,
the relationships are:
0 — black
1T —red
2 — yellow
3 — white
In mode 2 the relationship is:

0 — black

1 —red
green
vellow
blue
magenta
cyan
white
flashing black/white
flashing red/cyan
— flashing green/magenta

flashing yellow/blue
— flashing blue/yellow
— flashing magenta/green
— flashing cyan/red
15 — flashing white/black

The intriguing possibilities soon become
apparent once you realise that all these
relationships can be changed by executing a
command of the form

VDU 18, colour__number, colour,0,0,0

where

-t
SWWX-loU bW
|

et
=a

kb
E-SL IV N

colour__number

is a number in the range of those shown in the
first table. Colour is a variable with any value
from 0 to 15. After this statrement has been
executed, any pixels holding rthe number
“colour__number” will assume the colour
indicated by “colour”, according to the second
table given.

There are many applications for this
command. If you first set the pixels of a
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graphics screen to appear black no matter what
number they hold, and you then draw a
complex shape or pattern before restoring the
normal relationships with VDU 20, it will
appear that the drawing has been instant-
aneously.

For example, this program draws a circle
with the screen turned off, and then restores
all the normal colours very quickly. To those
more used to an Apple’s high-resolution
graphics, this can be dramatic:

10 MODE 5
20 FOR colour = 1 TO 3
30 VDU 19, colour,0,0,0
40 NEXT colour
50 MOVE 640,512 + 500
60 FOR angle = 0 TO 330 STEP 30
70 GCOL 0.1
80 MOVE 640,512
80 PLOT 85, SIN{RAD{angle + 10))*500 + 640,
COS(RAD(angle + 10)1*500 + 512
100 GCOL 0,2
110 MOVE 640,512
120 PLOT 85,SIN(RAD{angle + 20))*500 + 640,
COS(RADI(angle + 201500+ 512
130 GCOL 0,3
140 MOVE 640,512
150 PLOT 85,SIN(RAD(angle + 30})*600 + 640,
COS(RAD(angle + 301)*500 + 512
160 MEXT angle
170 VDU 20
180 END

As a logical step from this example, if you
draw many similar figures, all set to black, and
then in rotation set each to a specific colour,
and then back to black again, the illusion of
extremely fast movement is created. This
example should explain the technique:

10 MODE 5

20 FOR X = 0 TO 1279 STEP 20
30 MOVE X.,0

40 GCOL 0, ((X DIV 20) MOD3) +1
50 DRAWY X, 1023

60 MEXT X

70 REPEAT

80 FOR colour = 1 TO 3
80 VDU 19,colour,4,0,0,0
100 TIME = 0

110 REPEAT UNTIL TIME = 20
120 VDU 18, colour,0,0,0,0
130 NEXT colour
140 UNTIL FALSE

The program works by drawing a series of
vertical lines in each of three colours in turn.
Then each colour is selectively turned to blue
— line 90. A time-consuming loop, lines 100

to 110, of 0.2 of a second is set up before the
colour is reset to black. The construction
Repeat-Until False carries out the statements
in the middle ad infinitum. This technique
works very well in mode 2, where you can
have up to 16 shapes to lighten and darken
Turm.

Without this command it would be
impossible to have any other colours but black
and white in the modes which allow only two
colours. Thus if you like the idea of purple
text on a yellow background, try this in mode
4 or :

VDU 19,0,3,0,0,0,19,1,5,0,0,0

Norice how two VDU 19 commands have
been effectively reduced to one.

You may have noriced on The Compurer

Programme that several programs were

MODE Sers the computer in a
different graphics/text mode.

MOVE Mowves the graphics cursor to a
specified position.

GCOL 0,Xx Sets the current graphics-

plotting colour to X.

PLOT 85,X,Y Plots a -triangle between the
point specified and the last two
visited.

TIME A wvariable which gives the
number of hundredths of a
second since it was last set.

Program commands. J

developed on a screen with white letters and a
striped blue background. The reason for the
stripes is that all this text was displayed in
mode 6, which is a text-only mode with 25
lines of 40 characrers.

As there are only 25 lines instead of the
normal 32, so to fill up the extra space, Acorn
inserted some extra, black lines between each
line of text to make the text easier to read and
to fill the space. Unfortunately, these extra
lines are not affecred by the VDU 19
command.

There appears to be a bug in the latest
version of the BBC Microcomputer’s monilor:
when

VDU 18,0,23,0,0,0
is executed in mode 6, the screen display
became blurred around the edges, rather like a
photograph of a fast-moving car.
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WHILE WE HAVE MOMENTARY
SHORTAGE ON INTERSIL
COMPONENT SUPPLIES, WE MAKE
THE FOLLOWING SPECIAL OFFERS:

V.C.R. 16 (RAM cartridge for the Vic 20):

16K bytes in ultra fast CMOS RAM, extendable to 32K, 4 spare sockets for
standard preprogrammed ROMs or 2732 EPROMS —

Kit £44.00, Ready built £50.00 (VAT inclusive)

*
\..O??ﬁ DUO 1 (designed for the Atom exclusively):

64K bytes of reliable motorola RAM, usable for basic programming supplied
with sample programs — single 5V 200mA supply. No PSU required. Can be
installed within minutes.

Kit £64.00, Ready built £70.00 (VAT inclusive)

0{-?%'?‘ épecial RAM pack for the ZXB1: g

The board is the smartest available, only 3" wide and 4" long housed in a
plastic sleeve, offers 48K bytes for basic programs, takes DIM A [9500), no
PSU required. Amazing!!!

Kit £64.00, Ready built £60.00 (VAT inclusive)

???'?‘48340 BYTES FREE!l! for TRS 80 and Video Genie

\p.\— Kit £40.00, Ready built £46.00 (VAT inclusive)

C
5'?& ALL SPECIAL OFFERS ARE EX-STOCK. NO QUANTITY DISCOUNT AVAILABLE.
EXPORT AND DEALER CONDITIONS PLEASE REFER TO SALES OFFICE.

(TELEX: AUDCOM 995337 G)

AND MORE . . . e¢¢%

P~\'° 48340 BYTES FREE!
?go\ for TRS80 and Video Genie.
S Kit £40.00 Ready built £46.00
EX-STOCK DELIVERY!!! |

Dear Audic Computers,
) amia ZX user,
|Please send me more wechnical details on your products. [1Pleass send me the itoms circled above
I am using a: (please tick)
Acom Atom [1Pet series,. . . CIUKI0T 16502 OS1 [JTRS 80 model . . . level . . . ['Video Genie model . . .
Ll Piease send me more tachnical details on your products. [lPlease send me the items circled below:

780A based* 6502 based

Kit Ready built i Ready built

2K bytes
Ram expansion £46.00 £54.00

BAK bytes
Ram expansion E79.00

128K bytes
Ram expansion

128K bytes
Ram array for
further
expansion

16K CMODS
Ram expansion J £50). £44.00

16K Eprom
expansion : £30.00 £35.00

T requira @ VAT receipt
Prices include VAT ot 15% and p&rp, full documantation and warmanty Tl enclose a cheque (postal order payable to Audio Computers, for £
Except special offer for 32K on Video Genie and TRSED modules [Please charge to my Access/Barclaycard account ng
Soo above
CIName: Mr/iMs:
Dl Address:

Mail (or post) to: Dept YC4 Audio Computers, 87 Bournemouth Park Road, Southend on Sea, Essex.
Tel: (0702) 613081 Telex: AUDCOM 995337 G

44 YOUR COMPUTER, APRIL 1982



Roy Burgin sets out to show
that the speed and simplicity
offered by Atom line labelling
make it a system worth
mastering.

THE aTOMS line-labelling system 1s a very
useful programming aid which is not only fast
in operation, but also makes simple renumber-
ing possible without having to bother about
Gotos and Gosubs. An added bonus is that the
program is easier to follow. I would even go so
far as to recommend that you do not Goto or
Gosub line numbers bur always use labels.

Using a mixrure of both systems can lead 1o
problems since a jump to a line number that
has a label will result in a run-time error. You
may think that a total of 27 labels is not
adequate for a large program but as I will
show, labels can be used again and again —
under the right circumstances.

The 27 labels include all the inverted or
lower-case letters plus an extra one that I will
deal with separately as it is rather special.

Program construction

To understand the way that the labels work
and 1o realise why Acorn decided to include
thern in Atom Basic, it is useful to look briefly
at how a program is constructed and how the
Basic interpreter sees it. A typical line in a
program is made up of three parts plus the
label.

The first two bytes contain 2 binary repre-
sentation of the acmal line number you have
entered. This is used by the Basic editor for
the normal sorting of program lines as you
type them and also by the Basic interpreter for
finding a numbered Goto or Gosub.

There are no link addresses as used in most
other Basics, so a search for a line number in
gither case involves starting at the beginning
of the program and working through each line
until the line number or a greater one is found.

Each line is seen by the system as a number
followed by a string, so the pointer must be
moved on by a process similar to Len in Basic.
This can be very time-consuming in a large
program.

The third byte is the position reserved for
the label if one is included. Otherwise, itis the
start of a string of characters that make up the
statement or multi-statement line. This is the
only position where a line can be labelled.

The third part is the string of characters
which form the statement. The length of this
string is normally limited to 64 characters by
the size of the inpur buffer located at # 100.
That includes all the characters which form
the line number. This size can, however, be
increased up to a maximum of 252 characters

perfectly — see the program called Long
Lines.

Last character

The last character is the final part. The
statement line must end with the normal string
terminator, which is a carriage rerurn CH 13
This is the character recognised by the Len
funcrion.

The Basic staternent line is not tokenised
but is entered into memory exactly as it is

28 REM autc numbers lons
38 EEM LOAD AT #8280,

lines

S8 REM M/C GETEEY ROUTIME
eE | #ZEEA=#35FFESZ2E
7R #ZEFA=#A0OHEHEE

184G
118
128
126
148
156
i =ta
176
126
196
286
21a
228
238

T=TOP-2
E=5
2T=13
T=T+1

FOR J=E TO 32¥e?
PRIMT J

STER 3

FT=J-255
T71=J&255
T=T+2

REM LINE LOOP.

FOR I=@ TO 249

256 IFI=6;IF *#e8=%#7F.G. =

IF78#Ed=4#7F; I=1-1:T=T-1:G.a

7R IFI=242,FP.$8#7F:G. 2
ZEA PT=7H08

298 IF?T=13:1=249:G.k
z=Eaa T7i=12

F18 IFIZ244:F. %7

16Ej718=#52; REM LAEBLE IS5 INVERSE SABUARE OFEN BRACKET

# SET UF BY TYFING RUN. EREAK.
4@ REM USE DIRECT FROM LOWER MEMORY EBY TYFING GEl

86 INPUT-"BEGIN AT LIHE HUMBEE"
28 REM T=TOF OF YOUR FROGEAM IN LOWER MEMORY
REM LIME LOOF, STEF POSITIVE OR ZERD, HEGATIYE TERMINATES

REM SET UP LIME MUMEBER IMW YOUR FROGRAM

IHPUT CHARACTER EBY CHARACTER AMD STORE IH
REM YOUR FROGRAM. RESETTIMG EHD OF FROGRAM MARKER EACH TIME

Zd4@zl IMKE2SER; IFI=6. IF#88=13.G.d

HEK OF: OLTD

B, STEP" S;°

{listing continued on next pagel

LINE LABELLING
EARMARKS
ATOM ECONOMY

typed in — after binary coding the line
number — and can be examined not only by
the List command bur also by Print$ (memory
location), which prints out the string starting
ar that position.

This simplicity is the key to the Atom’s
flexibility but can have disadvantages. Much
is made of the ability to shorten the Atom’s
Rasic keywords to one or two characters
followed by a full stop. This is Acorn’s answer
1o the memeory savings made by the tokenising
used in Microsoft Basics.

Speed of execution is also improved by

| using these short forms, although in some

cases the saving is negligible. For example,
when I had fitted the wversatile interface
adaptor chip to my computer, I tested it using

; s | the program given in Atomic theory and
and most of the Basic statements will still work |

pracrice on page 170.

This program (imes the execution of
individual statements, and I found thar the
difference between Link and LI was only 1us.
However, this was exceptional and most of the
shortened forms are worth considering, even if
they do reduce the readability of the program.

As mentioned, the construction of the
program will affect the speed of operation of
numbered Gotos or Gosubs. The usual answer
to this problem, offered to Microsoft pro-

grammers, is to place often-used subroutines |

at the beginning of the program so that they
can be located quickly, usually at the expense
of program structure. The same advice applies
to Arom Basic except that Acorn has gone one
better by introducing the labels.

There are 26 normal labels plus an extra one
which is not docurnented by Acorn. If Acern
were aware of the existence of the 27th label, 1t
may have been ignored because it can be used
only under certain circumstances.

Three conditions

There are three conditions which cause the
label routine o be called by the operating
system and the first is when you type Run.
The area of memory allocated to storage of the
labels is zeroed — locations # 38D to # 3C0.
Each label has two consecutive bytes
associated with i; a=# 38D and +# 38E,
b=# 38F and # 390 and so on. These
locations are used to store the actual position
of that label in your program.

The second conditon occurs during the
execution of the program. The interpreter
checks the third byte of every statement line
before execution to see if it contains a label. If
it does, the memory location of thar label is
stored in the appropriate slot; otherwise, no

{continued on next page)
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o o S2ERT 7 2=HFF

e A J;E::E: T=T+1
248 MEAT 1
208 HERT J
S5
s
Z2@dT=T-3
328 7T=13
488 T?1=255
418 $F2oe=""
4z0 7ig=#23
S50 E 1E=T40
446 EMD

FRINT"MO MORE LIME HUMBERS" - ; T=T+Z2
FEM TIDY UF AMD RETURM COMTEGL TO LOMER MEMORY

(continued from previous page)
action is necessary and the execution of the
stalement can continue.

The final condition is when a Goto or
Gosub involves a label. The interpreter checks
to see if the position of that label has been
entered in the look-up table — # 38D 1o
# 3C0 — and providing the value stored is
non-zero, execution of the program will
continue from the new location.

If the look-up table contains a zero, this
means that the label has not vet been
encountered and a normal beginning-to-end
search must be made before execution cin
continue. Failure to locare the label produces
an error message and halts the program.

Maximum use

Armed with this knowledge, we can now
make maximum use of the labels available.
Most of the labels we use will need 1w be
dedicated to one particular line but there are
many situations where a label can be used
repeatedly in different positions.

This particular use of labels must involve
entry by normal progression from one line to
the next so that the label is ser or reser
automarically and the Goto will be a back-
wards jump to the last set position.

This situation occurs frequently in most
programs and the same label can be used every
time. T usually reserve x for this purpose. A
typical case would be wvalidity checking of
inpur which may go something like this:

100 PRINT “PHASORS LOCKED IN" *
110xINPUT “HOW MUCH ENERGY TO FIRE]
120 IF IZE;PRINT * " “TOO MUCH!! YOU ONLY
HAVE “E" UNITS™ ;G.x

130 IF IZ>1000;PRINT * * “TOO HIGH!! WE WILL
OVERHEAT"” ";G.x

140 IF IK10;PRINT °* “NOT ENQUGH TO
WARM THE VALVES UP'" ";G.x
150 PRINT © “ “10:K. -

Once the program reaches line 150, the label
becomes redundant until the next time you
invoke the phasors routine, when it will be reset
anyway. I have a labyrinth program where I use
the x label more than 12 times and so make a
considerable saving on normal use. ;

One problem associated with using labels is
thar of tracing bugs which always manage to
find a way into even the shortest of programs,
Of course, the longer the program, the more
bugs. This problem can be greater when using
labels because a Goto or Gosub o a label
ignores  the line number which would

46 YOUR COMPUTER, APRIL 1982

normally be stored for reference by the error
routine, thus leaving the previously-stored line
number intact. Acorn covers this by saying
thar an error message tells you where it thinks
the error has occurred which may be several
jumps from the actual error.

If you have already examined the Long
Lines program, you will have seen the special
label on the first line. It is the inverse-square
open bracket and it is special because it is not
zeroed like the rest bur is left set to whatever
value was there when switched on, unless that
value has already been used elsewhere.

The label will be reset when a line number
containing it is met or it may be set directly by
typing.

1#3CT=# XXXX
where # XXXX is the position in memory
where the label is, or could be. It does not
actually need to be there providing the space
does not contain another character which is
esseniial o the Basic statement.

This opens up the possibility of a Goto of a
Gosub o the middle of a line which as far as I
know is not possible on any other make of
computer. Tty the following sequence.

NEW

10 END : PRINT “HELLO THERE"
1#3C1= # 29081 # 8208 for unexpanded
Atom)

GOTO [[]

End statement

There is no other way to pass the End
statement in this line, If the Long Lines
program is entered into screen memory
starting at # 8200, the # XXXX will be
# 8203. An easier way to remember is 1o
follow the usual sequence for entering
programs into the graphics memory,
718= # B2 — enter graphics memary
NEW
LOAD “LONG LINES”

RUN

press BREAK

NEW — or OLD if you have a program in
lower memory

You are now back in normal text memory
where you can enter your own program while
the long lines program stays intact with the
label set. Type your program in the normal
way until you reach a line that will not fit into
the 64 characters allowed by the Atom, then
type

GOTO [T or G.[T1
You will be asked for a start-line number

and step wvalue and you can then continue
typing in your program. The difference is that
now you have auto-line numbering and the
capability of typing individual lines with a
length of up to hall a screen.

These lines will be added to the end of vour
program with the Top marker adjusted
accordingly. To return to normal program
entry, press Return when a new line number is
presented; do not use Esc. Ensure that vour
long lines are exactly right before pressing
return as the program does not allow you to
edit existing lines or insert new lines into a
program — that is for the mark II version.

Beyond normal capacity

You will find thar your program will Save,
Load, List and Run normally with the long
lines intact and you will be able to edit and
insert normal-length lines in the usual way.
Most Basic statements will work perfectly in
long lines but remember that you are pushing
the system bevond its normal capacity and
strange things may happen.

For instance, an Input statement with a very
long message built inro it will print out the
message in full but forget that it is supposed to
be inputting. Also, a very long arithmetic
expression will misealenlate its sums but
continue withour realising it. The limit in
both these cases seems to be gbout 125
characters which s nearly twice the normal
number.

These are the only two that I have found so
far but there may be others, multiple If, And,
Or statements are a possible candidare. These
can be broken down where possible into
smaller separate statements in a  mulii-
statement line. For example:

200 |F A=0 AND B=0 AND C=0 AND D=0
THEN D=10

Is equivalent 1o

2001F A=0: IFB=0; IFC=0: IFD-0: D=10

The Long Lines program is very useful for
entering large quantities of Print statements
such as instructions, where you often find that
you have split a word between two lines. A
useful tip to prevent this is to type the word
Print, or P., and the opening double quotation
marks. Then move the cursor with the cursor-
control keys to the beginning of the next line
before typing a string of characters for output.
This way you can see exactly how it will look
al run tme while you are typing it in, makin
centring and column alignment far casier. i




Not Only
30 Programs for
the Sinclair
ZX 81:1K -

30 PROGRAMS
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
10-30 times faster then BASIC programs.

Not only over 30 programs, from arcade games to the final
challenging Draughts playing program, which all fit into the
unexpanded 1K Sinclair ZX 81 but also notes on how these programs
were written and special tips! Great value!

- — — —
Order Form:

(@ =
REGISTERED REFERRAL CENTRE
FOR THE BBC PROJECT

BEEBUG =

THE

BBC MICRO

INDEPENDENT NATIONAL USER
GROUP FOR THE BBC MICRO

IF YOU OWN A BEC MACHINE, OR HAVE ORDERED ONE,
OR ARE JUST THINKING ABOUT GETTING ONE, THEN
YOU NEED BEEBUG.

BEEBUG runs a regular magazine devoted exclusivly to the
BEBC Micro (10 issues per year).

Mew program listings in each issue:

3.0. Noughts and Crosses and Full Colour Moon Lander in
April issue.

Latest news on the BBC project.

What you should know before you order your maching.

Hardware and Software Hints and Tips: What the Manual
doesn’t tell you.

How to upgrade the A option.

How to add joysticks and games paddies.

Beginners Guide to Basic starting in the April issue.

Reviews of the latest software.

Discount software and hardware.

Regular advice Clinic to answer your queries.

BEEBUG Software Competition with Cash Prizes.

All this and much more when you join BEEBUG.

Membership:
Introductory offer
6 months £4.50

BEEBUG

35 St. Julians Rd.
St. Albans

Herts.

1 year £8.50
S.A.E. for further details

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 to 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

e —— i i

The Complete |
E Sinclair ZX 81 BASIC Course £17.50070)

SinCIai r Zx 81 RO M Crddre Basic Course ]
- The Essential Software Company , Dept BT

Disassem blyb\f DR. I LOGAN (Visconti Lid.) 01 837 3154 F‘_rcl-gr:irns on C&ssetFe £ 2500,

ST e : 47 Brunswick Centre, London WC1N 1AF el 2y 8] RO Dasanuly 1

The definitive book for Part A - DOODH-OF54H £ 7000

the prog rammer Mot Only 30 Programs/Sinclair |

ZX B1K £ 6850

needs those Machine Language :

answers about Programming Made Simple £ 895 D:

. . Understanding Your ZX81ROM £ 8950

the SInCIaIr Postage and Packing go70 |

_ZX 81 ROM. - - Postcode. . . - - - - Remittance enclosed ————— 1

Mine of Information Ltd
Microcomputer Consultancy & Booksellers

ZX OTHELL®

A major game of strategy
for the Sinclair ZX8
personal computer +
16KE RAM

¥ Easy to learn

¥ For ages 7to107
¥ Pit your wits against
aninhuman intelligence!

¥ Nine levels of play from
novice o expert

£10

SEMD FOR OUR FREE CATALOGUE OF
100 SELECTED MICROCOMPUTER BOOKS

Prices include P-PinUK -
Add 207 for delivery to Europe, Africa or the Middle East
Ordersto: Moi{ 222-)1Francis Avenue- St Albans-Herts
AL36BL-England- Phone 0727 52801 - Telex 925859
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Its peculiar blend of skill and
luck marks Nim out as a
perfect candidate for
computerisation. David
Lawrence’s version of the
board game is for the
expanded ZX-81.

WRITING A PROGRAM to play Nim raises some
interesting questions about the quality of play
you want your micro to exhibit. This is not the
shortest Nim program possible, first, because
it is written in such a way as 1o make its
method of working transparent and secondly,
because it contains a graphics representation
of the game as it progresses, together with
error messages for illegal mowves.

The secret of playing Nim is a form of
binary arithmeric which goes as follows. To
make the best mowve it is first necessary ro
translate the number of counters in each pile
into a binary representation, then add the
binary numbers withour carry.

Thus, if a game has arrived at a state where
there are three piles of 8,7 and 1 respectively,
their binary representations would be 1000,
0111 and 0001. Proper binary additon would
result in the answer 10000 but adding them
together without a carry results in 1112.

To win a game of Nim your move must
result in a position where the binary sum of
what is left contains only even numbers
including zero. If there are piles of 8, 7 and 1
counters when your turn arrives, then you can
win. If you leave the game in thar state after

NM FOR TH

your move, then a good player will beat you
because there are odd numbers in the binary
surm.

Clearly, you cannot transform each of the s
m the binary sum to zero to calculate the
winning move. That would inveolve removing
8+4+2 from a single pile and there is no
single pile with 14 counters. The answer is
find a pile which, when represented in binary,
contains a 1 in the same position as the
leftmost odd number in the binary sum.

In the case of our example, the leftmost odd
number in the binary sum is in the 8 position
and the only pile with a 1 in the 8 position
when represented in binary is the pile that
actually has eight counters so that is the pile 1o
alter.

Removing eight from the pile does not,
however, solve the problem, since it would not
rid us of the odd numbers in the 4 and 2
positions of the binary sum. The solution is
simple: starting from the 8 position, record -8
— which rids us of one odd number — and
move to the right along the binary sum and the
decimal representation of the pile.

In the 4 posirion we find an odd number in
the decimal sum, so a change has to be made to
that position in one of our piles. The rule is
that looking at the pile we have decided to
work with, if there is a 1 in the position we
want to change, then we record whatever that
position represents as a minus. If there is a
zero in the position thar must be changed, we
record the number represented by the position
as a plus.

In the case of our eight pile we have now

recorded —8 and +4. The 2 position in the
binary sum also has to be changed and,
following the same procedure, we record +2.
The 1 position in our binary sum does not
have an odd number, so we do not wish to
make any change to our pile in the 1 position.

We have now reached the end of the binary
sum and have recorded three numbers, - 8,+4
and +2. Adding them together gives us —2 and
thart is the move we need to make. [t will result
in piles which, represented in binary, will be
0110, 0111 and 0001. Adding them together
without carry gives us a binary sum of 0222
and that is a winning position provided that
we follow the same procedure on subsequent
moves.

Binary sum

The Nim program calculates the binary sum
in the subroutine at 1260. In the subroutine ar
1400 the leftmost odd number is recorded in
one string, U$, and the other positions thar
need to be changed in V$. After this, the
subroutine at 2330 finds a suitable pile 1o be
altered, the necessary move is translated back
from binary ar 1600 and following, then the
Imove is made from 1680.

If the program plays perfectly, then
someone who understands the method and is
prepared to use it fully on every move can still
win, as long as they move first but anyone else
will lose every time, which becomes a trifle
boring. The program attempts to avoid this by
not playing a perfect game.

The subroutine at 2330 does not, in fact,
choose unerringly the correct pile o be

C /A0

1888 GOTO 1830
lale SAVE “HIM-
STOP

1838 GOSUE 2518
ied4a8 GOSUB 17e@
1858 GOSUE 1sea

1688 GOSUE 1268

1116 IF Us="G@@68" THEM GOSUB 2Z2@
1128 EE;D 1858

1148 FOR I=1 TO 29 STEFP 7

1158 FOR K=GC(I/7+1> TO 1 STEP -1
1168 PRINT AT 28-¥.I."0"

1178 HEXRT K

1188 PRIMT AT 3.I=1:"C"GCIA7+10 0"
1190 PRINT AT 20.1; CHRE (157+I/7)
1288 MEXT I

1218 RETURN

1229 PRIMT AT @.@;"32 spaces"”

1230 PRINT AT ©.,18:"32 sraces"

RETURN
SE REM sk lbon
12668 REM EBIMARY SUM
1278 REM SRl s o s ik
1286 LET E2=2
1296 FOR I=1 TO S
1266 LET T#="Oeosa"
1318 LET H=G<I)
1328 FOR J=5 TO 1 STEF =1
1338 IF N/Z(PINT(M/Z) THEN LET TH(J)="1"
1248 LET H=INTCNAZD
1358 HEXT T
1268 LETEI=YAL(T$
1378 LET BEZ=E2+B1
1388 HEMT I
1230 RBEM sskssbibabddd b g
1468 REM BINARY SUBTRACT
14160 REM S¥¥Sesssibrsirtasiass
1424 LET S8=5TRS (B2
1439 LET T4="pBaga"
1448 LET T#{6-LEHN SF TO 5)=5%
14568 LET Us="gaaog"
1468 FOR I= 1 TO 5
1478 LET M=WAL (T$<1)2
1438 iéxﬁf%{}INTCN/z) THEN GOTO I518

1898 IF G(1)#+G(22+G(3r+G¢41+6(5 =@ THEN PRINT “TEE-HEE., I WOM."
1188 IF GCL+G(2+G(3+0(42+6¢5)=0 THEN STOF

1588 RETURH

1518 LET Us(Iy="1"
15268 LET Y¥="g@saa’
1538 FOR J=I+1 TO S

1546 LET H=WALCTHLTI)

1558 IF M/2COINT €NAZ) THEW LET Ws(Jim"i®
1060 IF GC13+G(2I+G6(20+6(4)+G(5)=Q THEN PRINT “ROTTER. YOU WON." 1558 HEXT J
1878 IF GO1)+GC20+GC23)+6G<4)+6(5)=8 THEN STOF

1578 GOSUB 2330
1586 LET 5=6

1668 HEXT I

678 PEN ﬂl‘nfﬂﬂﬂ*uﬂﬂugw

1598 REM ADJUST FIL

1638 REEN ***&**##****i*f*k***t*
1708 PRINT AT B.@:"I WILL TRKE "“i%:°

1718 PRUSE 138

1728 FOKE 16437,295
1730 LET G(P)=G(PI-S
1748 GOSUE 1138
1758 RETURM

1768 REM

1750 DIM G52

1868 LET G{1)=INT (RHI%13>

1818 LET GL2>=INT (RHI¥132

1820 LET G¢30=INT (RMDE(Z7-GC1o=G(233)

1830 IF GOE)>16 THEH LET G(3=ig

1848 LET G{4)=INT ¢RHO¥{IB-GC3I-0C22-6C1002
1858 IF G{4)> 16 THEN LET G{4)=15

1866 LET 0{5)=32-G(4)=-G{2=0G{2)-G{1)

1878 IF G(S)> 16 THEM GOTO 1368

1858 GOSUE 1136
1558 RETURH

159680 FEM S e o i ey

15168 REM ACCEPT HOVE

1220 REM skt
1938 FPRINT ‘AT &,@:"WHICH FILE?":

194a INPUT M1
1258 PRINT M1

1968 IF M1<& AHD Miz@ THEH GOTO Z02@
1576 FRINT AT &,4;“THERE RRE OMLY FIVE FILES."

1988 PRUSE 188
1958 POKE 16437.255

1590 REN seddsmerbeitsstitstnts

1€68 REM TRAMSLATE FROM BIHARY

1510 REM Sbase s s b oo

1628 FOR I=5 TO 1 STEP -1

16368 IF USCIHC"@" THEW LET S=S42W#(5-1D

1646 IF W$CI)="1" AND WE(I)="8" THEM LET S=S-2#%(5-1)
1658 IF WHCI2="1" AMD WSCID)="1" THEN LET S=S+z2%#(3-1)

SRR R
1778 REM SET FILES IMITIALLY
1780 REM semneiidblitsskees

FROM FILE "iF

(listing continued on next pagel
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altered; it simply picks the first one that looks
likely to be the correct pile. Usually, it will be
right and will play an unbeatable game. I,
however, you can see from exper'ience where it
tends to go wrong, you can play to its weak-
nesses, even if you are in a losing position,
making it more like a game against a human
opponent.

Another solution is to allow the program to
calculate a perfect move every rtime but
introduce random mistakes. This can be
achieved by replacing lines 2370 to 2400 with
the following:

2365 LET N1=6-1

2370 FORI1=1TOb

2375 LET NZ2=GIl)

2380 FORJ=1TON1-1

2385 LET N2=INT (N2/2)

2390 NEXT J

2400 IF N2/2 <> INT (N2/2) THEN GOTO 2430

Making these changes will result in the
program playing perfectly. A further line
1455 |F RND < .2 THEN GOSUB 2220

will produce a random move every five moves
or so — more if you replace .2 with a larger
figure.

One final change you might like to make is
to increasc the speed of the game when you are
in a winning position. The program as given
assumes that you are in a winning position.
Its best tactic is to take only one counter, thus
prolonging the game as much as possible and
giving you time to make a mistake. This is
done by the routine at 2230. Alrering line
2300 1o read

LET 5=INT {(RND*G(P] +1

results in mere counters being taken and a
shorter game.

{listing continued from previous page)

st GDSUB 1228
Zaile GOTO 1958
029 IF Efm11>$ THEH GOTO 268

ZE4@ PAUSE 189
POKE 15437.255
ZBel GOSUER 1228
8 GOTOD 133
2898 FRINT AT @.16;
INPUT M2
2180 PRINT M2
2{1@ IF M2>@ AMD MZ<=G{M1> THEN GOTO Zira
FRINT AT ©.16: "YOU CAMT.{2 spaces)"
2138 FRUSE 188
2148 POKE 18437.250
2158 GOSUE 1258
2168 GOTO zE38
2178 LET GOH1»=G{M1>}-H2
2186 PAUSE 188
21908 POKE 16437.255
2208 GOSUE 1138
RETUREHM

“HOH MANYT" 2

2220 REM sisdssdsdiEaesnesit
2238 REM SAFE POSITION

240 REM sl o
2238 LET ==8

Zzep FOR [=1 10 5

2276 IF G{I)>% THEH LET F=I
ZZed IF GOIx»E THEM LET Z=G{I}
2208 HEXT I
LET &=l

5
20838 FRINT AT @.16;"HOTHIHG IH THAT PILE."

2318 GOSUR L1678
2328 RETURH

LRt

SE5H REM et
TO BE ALTERED
2350 PEM sEkskmssdisdekiebipiey
LET PILE=2##(5-1)

2348 REM PILE

2368
2378 FOR I=1 TO 3
23846
2408
2418 HEXT

2428 STOF

24328 LET P=l

2448 LET Hé="gaaaa"
2456 LET C=G(P)
2468 FOR I=1 TO 5
2de
2488 LET C=IMT(CAZ)
2453 HEXT I

2588 RETURN

2510 REH sl ik e

REM IMSTRUCTIONS

2530 PEM il Rk ok

2846 PRINT "1 WILL DISPLAY FIYE PILES OF"."COUNTERS.
OH EACH MOYE Y0 CAH".

“TO AND IHCLUDING ALL OF THEM=-",“BUT

OHLY FROM OME PILE."..."THE WIMMER IS THE OME TO

“THE LAST COUNTER.™

H
2560 PRINT "PRESS HEMLIME TO COMTIMUE."™

2428

COLHTERS, LIE" .

TEKE".
2998 PRINT

2578 INPUT A%
2588 RETURN

IF G(IX>=PILE AND G(IXC24FILE THEMW GOTOD 2426
IF D\IP PILE >=2%PILE THEH GOTO 2438

IF C/2<>INTACA/2> THEW LET W#(&=Li="1"

"TRKE AMY HUMEER OF

Sean Overend has adapted Nim
for the Apple Il to cater for
beginners and advanced
players alike.

AFTER THE CHOICE of board size has been
made by the player, the computer displays the
randomly-selected pieces and gives the player
the opportunity of starting. If the player fails
to choose within the short time available for
the decision, the computer will start.

The computer displays the state of the board
afier each move by the player and by itself.
(Games have to be played through to the bitter
end — this is no hardship as the Return key
need only be used once in the whole program,
when the player’s name is entered.
Cumulartive scores are displayed and you have
an opportunity to change the board size,
before entering a newly-shuffled game.

Now let us examine the mechanics. As
might be expected, the current state of the
board is stored in a one-dimensional array A.
The board size is the variable Z, shown on the
screen as N. The random shuffle is performed
at lines 350 10 370. The code for the timed
decision “Who starts?” is at lines 390 and 400,
Execution is looped Zx 100 times through a
check of the contents of keyboard input data
location — decimal 49152 on the Apple.

Subroutines 900, 1020 and 1140 are straight-
forward in that they merely request and check
for validity the input of the player’s move

D FOR THE APP

mm&xsmwmn:mmmw
R o T T B W W S U
AL

which consists of row and number of pieces to
be taken. They then output the current state of
the board on the screen.

The interesting part of the program is the
code that chooses the computer’s move. To
understand it, you need to know the secret of
the Nim strategy. Fundamentally, the tech-

nigue is to move in such a way thar you leave
an even number of each power of two, unless
you have reached the end-game.

To calculate the powers of two, you need o
analyse each row into its constituent binary
digits: Thusi? is:20; =*= s 2L 00 FRaNERS,

{continued on next page!
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(eontinued from previous pagel

22+21+2Y and so on. You then sum the total
number of 22 in the whole board, the total
number of 2' and the total number of 2°. The
move that will win is one that will leave an
even number of each power of two on the
board. The exception is the end-game, where
you leave single pieces — that is, * or 2 — in
all remaining rows. Obviously, if you want the
computer to take the last piece, you must leave
an odd number of single pieces.

To return ro the program, lines 460 to 510

see if the end-game is in sight by counting the
rows with only one piece, S, and the rotal
number of rows remaining, L. If §=L or
S+ 1=L, you are at the end-game stage and the
code is drawn appropriately, including the
final win/lose position and the accumulation of
the game scores. CO is the compurer’s score,
SC the player’s.

If you have not reached the end-game,
execution passes to line 840, where the power-
of-two computer-move subroutine at line 1270
is called. This subroutine first calculates

whether the board has an even number of each
power of two, using for the purposes variables
PO, P1 and P2 as Boolean, or truth, variables
at lines 1290 1o 1480.

If the board has an even number of each
power of two, line 2010, then any move will
have to be made — lines 2040 to 2090. If the
board is unewven, however, then the
appropriate balancing moves are calculated
and made, the code for which is divided in the
program for convenience into groups defined
by the number of odd totals of powers of Two.

& REM NIM FROBREARME - COFYRIGHI SEak OVERERD FEE 1%l RETURN
15 HOHE RER i SEEEE RSN RNNNNAREAREER S
20 FOKE So. 171 INVEWEE 1 RRINT “NIM®:  sRMAL REM SUEBROUTINE [MNPUT PLOVENE NUSBER
S FRIMT "THE OFRIECT Ok THIS GAME [5 10 HMiEE THE" HEM IR RAEN RN RN IR IR REEA TN
40 PRINT “UlHER PLAYER TORE THE LMST PICGE OF ALl - PRINT
=3 PREINI 5 PRINT FRINT * HOM . HANYT "
A0 PRINT “THERE BRE '"N° SOWS.EACH OF WHICH Mive® GET bl = WAl (M8
Ta PRINT "CONTAIN P 70 “N* PIECES. (N{8)" FRINT NS
BU PRINT "WHEN 1175 YOUR TURN, YOu May Face agh PRINT
S0 PRINT “HANY FIECES FHRUM ANY ONE Kl &S Yol = IF M < = RO} ANRD N > o= 1 THeEN HOTOD 13.0
100 PRINT “LIKE. YUU SILL BE SRED FUs 1pd e FRINT, * 1AL TD NURBER. TRY &GalN=
110 PRINT “vOU WaNT T TAKE kUM FIRBT. 1HENM THES GOTO poom
120 PRINT “NUMBER 10 BE [AEEM FRUs LAl 1ok RETURM
130 PRINT 1 PRINT REM SEdSaREEREINEITEERNTREND
1d0 PRINT “IHE COMSJTER WORKE (T D06 #OVE R HER" M SUEHDUT INE DESFLAY STATE
i50  PRINY “GUICKLY. &MU THEMN DISFLAYE [THE BIMRLY KM WHEREEFAREETRERREFNEEIZET
160 FPRINT "85 11 AFFEARS &F Meld D15 Hoe ™ FOrR I =1 10 ¢
1760 PRINT 3 PRINI 3 = @Al
100 PRIND CREMEMBER. HE WU DAKES THE LaS] FIELE LF o o= o THEM  wsUfl Lt
A9 TMVERSE @ FRINT. "LOSEH": MOKMAL HHEMD ™ g
FRINT = EYFE ANy HEY Weilil wibl AL READY* PRINL Tp7 0
GET A%y PHINT CHe® i1k FUR K = 1 70°4
HUME 1 PRIMT 1 FRIME @ RRINT PRINT = #=¢
PRINT "wOU WILL SHORTLY BE ASkED 1+ YOU WIEH" NEXT K
FRINT S0 BTARY. TYFE °¥° GUICELy, IF vHU g PRINT
PRINT “OTHERMISE vOU WILL LOSE 1HE UHANGE. " NEXT [
FRINT “¥YDU GE1 THIRL 11rME TO ANGWER |HE RETURN
PRENI “"GUESTION. THE BIGGER THE BFDARD™ REH SkssdsessdsiikERNRENERENE
PRINY @ PEINT 1 PRINE "EIRST.  Tel OTHER CUEST 10ME =7 rRIN] FEM  (OMPUTER™S MOVE sIsakaix
INPUT "wHAT 18 YOUR MARE™ "sNa®s: FRINT PO = 0y s e P -
DI &7 £ GO0 1450: HER BRIF SUBSUUTENES
ERINT “CHOOSE THE SIZE NF THE BOARD, ":1Mas REM SURI
PRINT “aNY NUNEBERE BETWEEN & amD PO = NOT FOs RETURN
FRIMT 3 PRINT "Me";: GET A%: PRINI A% M BUEZ
I = ualL rAs) Fl = MNOT Plx RETURN
IF 2« S0 & » 7 THEN PRINT  CHbs (135 GOTO 250 REM HUBS
BOT0 S50 FI = N0 PliFo = NOT Pus Folisn
FRINT 5 FRINT “COHRITRR A5 CEARY SRl: FRTET REM SUB4
PRINT ¢ PRINI “NEW BEME“: PRINT F2w MO R RETLEN
FREMT “DU YOU WaN] & HOSHD SETYE CHAaNGET (v/NI“rx SE1 G%: PRINT d%: PRINT REM SUBSD
B2 ow NOT FZEPO = HOT Pop KL TURN
TEO  IF A% = “yE FHEM ZF0 REH SURS
IO DR =100 2 FR o= MNOT BQFL = NI Fl: REIURN
380 &dlr wm CINP @ BND {1y ok 1o+ i REM SUBF
I3 NEXY 0 Fioa NOT PnFl e WOT FizfPoo o= NOD Fiee RETURR
A0 GORUD 1190 FOR 1 = 1 TO 2
AR0  FRINT = FREIMT U0 AR s T STARTY IF @il = iy THEM GO T4dH0
ST FOR-] = 1 10 ¥ L0 Do AT GUSUE 1330, IR0 1350, LA3V0, 1350 5100 1450
THE ¥ om  FEER (A% 1 HEXT I
97 IE Y Y o= 120 THER G A%s FRENT a33 GUio 4o 1850 GOTO 2000
396 HEXT I 1300 REM  TRICKY BIT
1Y BEINT CHRS LIS IO A0 1510 REM  SINGLE POMER SUBROUTINE
S [F AL == IHEN &34 L0 [F Pl OR P2 THEM 2000 1550
A10  GOHRIE Fod 15 REH  FWG
470 BGOSR 1020 (540 FOR 1 = 1 TO Z1¥ = AL}
470 AR = oAl " 1550 TF RIARTE INT (X ¢ 20 FTHEN 1570
240 GOGUR 1130 I360 MEXT 1
THSU§ wia = O 1570 &I} & All) =1
460 FOR T = b TO. T 1920 RETURN
BT IF ACIY = O THEN  DeJild -1l 1580 IF FZ THEN GOIU 1550
apd R aild = 3 Telhe GOT0 S0 A0 FiEM  PORE
A0 L o= 1 & 1y BOTO S10 1&10 FOR 1 = § TO LaX = ALY
S0 BmiSoe jil s L = PAM IF X = 2 DR %= 5 0RH X o= 5 0H & = 7 THEH Ta40
S10  NEXKT T 1430 NE¥T 1
S0 IF § = L LASO ATTH = @il = 2
- {e il | - T S | Tiads 1650 RETURN
545 BOTO A4 L Padn REM  FOND
30 IF =4 1670 FOR I = 1 7O Tad = ALLD
1B s = 1 LhE0 BF X% T THEM 1700
FOR [ o= § WU CHOLICE 1590 NEXT 1
; IF Aallry = & THEN 00 alyv 170 Al = Geld =-4
SY0 ROLr = ALl - 3 1Fu0  RETURN
B0 BoiE el REH  TWO PORFRE SUBRROUTINE
NEXT 1 1730 IF Po =4 THEN BOFO 1720
FEM  FLOYER LOSES L7400 FOR @ = 1 70 21X = &)
HOHE (CO = CO = 1 1750 IF K 5 5 THEN ALL) AL = B: BOTO 1780
it TABRL 1% FLASH & FRINI w0l Liese"n HadEMal I¥an IF X om & OR X = 5 THMEM ALLY = ALl = 2f GROTO 1760
BOTG 510 170, MEXT |
RER  CORCUFER LUSES ¥780  RETURN
HOHE &' PRINT @ SRINT 330 = SC = | 13%0° IF Pl THEM S0TC 18a0
PRINT . TABC 1507 FLASH ¢ PRINT YL W1K™: MORHAL LRG0 REM  POWG AND POWS
HOTO 510 1810 FOR I = 1 TD IiX = @il
BEM  WINSRLE FHDGAHE 1830 IF X = 5 OR x = T THEM Afl) = &01} = 51 GOTO 1850
IF & 7 2 = INT {5 7 23 IWEM GOTO 78U 1838 IF X = 4 0R 1 = & THENM A0I) = ALI} S BOTO 1HSO0
FEM . 515 0D0 vEdG  MEXT 1
FOR L = | wm:g 1850 RETURK
IF RLIY « = 10 THER  BOR0 3 1850 REM PO oAND P
AL = O 1890 FOR I = @ 30 I:% = ol
GOIL S50 1880 IF ¥ = 2 OR X = & THEH ACE) = &l = s GOYQ 1910
MEET T 180 IF x = T 08 @ = ¥ THEN ALl) = SIIX T GOTO 1910
REM S5 15 EVEN EO0 NEXT ]
FOR I = U 50 & 1910 RETURN
iF &l = 1 THEW wili0 450 LF20 FEM  THREE FUWER SUBRTHITINE
LS U | 1950 FOR I & 1 TO I:X = A{I}
B0 =0 19an  [F X = & THEN ALY = 31 RETURN
=xT 1 1950 IF ¥ = 5 THEM ALI} = 3 RETURH
BOSRNB 5270 1960 IF X = & THEN AfI)Y = 15 FETURN
FRINT = FRINT 1970 IF ¥ = 7 THEM A(l} = 0= RETURH
FRINT = HYOMOWE BS T FRIMI 195G WEXT I
BUSUE 1140 1950 RE UK
SOT0 Ak ZOO0 REM AEASEIEENEENERNEEERESEET
FEM AR REEENEEATEIEETIEALFARELT R 2010 17  NOT PO AMD NOT. Pl AND MOT P2 THEN GOTO 2040
FEM SUER IMNE IRFEIT FLGrENS s 2020 DNOPD -+ P1 o P2 OBEOSUE 1510, 1730, 1970
WM rEE NS ERE R E RN AR RE S L 0T RETURM
FRIM] & PRINT 2040 REM G010 DO SOMETHING
FRINT * ¥ORER | MOVE 2050 FOR T = 1 7O X
PRINT = PRINT = WHLCH RiWT 2040 IF ALY = o THEN: GOTO 2090
BET R%IR = WAl iHs: 2070 Adf) = ALIr - §
FRINT F® 2080 GOTO 100
YRR O R LT - HP0 NEXT T
1F AR G THER Lo F100  FETURN =
FRiNT * TRVAL LD NURMBER. TRY slmeif'™E L0EIED S840
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See us at

MICRO GEN QUALIT L.Sta;g{;é_

PRODUCTS Falr=

ZX81 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 ete.

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 ZX81, only £9.60 each

|
=

@ 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.

@ Turns your ZX81 into a true programmable games machine.

@ Extends the capability of the ZXB1, imagine the tremendous variety of games and applications that now
become paossible.

@ 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 |/O 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
P @ o Ve ST -0 33158 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

rg @ Ue Ul M Quite simply the best breakout on the market.
Features seven bat angles {you won't find this one easy.) only £3.95

ra 3 (] {8 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. * FLUS. *
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 e e e e e o e e e e m—— e— e e—— —

Please rush me: (tick items required)

MICRO GEM A/D BOARD £18.50 JOYSTICK L} £9.60
ZX SPACE INVADERS L]E3:95 ZX BREAKOUT £3.95
ZX NEW-YORK L1 £3.95 ZX CHESS ] £6.50

MORE DETAILS L
Please add 40p towards post and packing on all orders.

e T e iy T eI o 7o mle et Cheques and P.0.’s payable to:
MICRO GEN, Dept. YC4

e e e e Ll
24 Agar Crescent,
------------------------------------------------------------------------------------ Bracknell.
..................................................................................... Berks.
B e e - e L e T o
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ZX8lowners

Protos

Keyboard is here:

At last! A real. full size keyboard in a top quality case for
your ZX-81.

Simply unscrew your ZX-81 printed circuit board from its
black Sinclair case and plug into Protos.

FULLY BUILT £64.95 inc. VAT

® More accurate, faster typing with bigger and real keys

® 40 colour coded key-tops for easy reading

@ Robust, ‘big” computer construction

® PCE prepared for more add-ons to come

® New edge connector provided for Sinclair and other
manufacturers’ peripherals

@ Key legends can be changed for future new ROM functions

® Sinclair PCB fully enclosed — and room for much more

If you feel you've outgrown your ZX-81 don't sell it for

peanuts and move to another system. Add it to Protos

and make your ZX-81 grow.

For details, large SAE, please. For orders add £2.80) post and

packing. Chegues to ‘Frome Computing’.

Profos o

20 Ashtree

Computer| 2 -
BA11 2SF
Systems

BARGAIN BYTES

FOR THE 16K ZX81
UNBEATABLE VALUE!
CASSETTE OF 8 PROGRAMS (50K + )
For fun and fortune —
no programming knowledge needed!
ONLY £5

DEEP SEA ADVENTURE (14K). Discower the treasure chest before you
run out of gold or >tmnqth Levels of play from “difficult” to “dewnright
impossible”. Also has “Save Game” feature.

BANK ACCOUNT (13%K). Invaluable for controlling your finances.
Produces detailed statements and can also keep track of credit card
spendlr:g

UNDERGROUND ADVENTURE (6% K). Battle against monsters and
obstacles underground. A very difficult and challenging task.
DEPTHCHARGE (2% K). A skilful moving graphics game. Fire your
dﬁpthcharges to blow up eénemy submarines before they destroy your
ship,

HAMNGMAN (113Kl The old family game based on a library of 500
words, Excellent graphics.

LOAN (2 %K), Caleulates repayments, time, sum borrgwed or interest,
For Bank Loans or Mortgages,

CODEBREAKER (2K). You have ten guesses at the four digit number
held by the computer.

FOREIGN CURRENCY (3K). How many dollars is £1107 How many
Francs is $387 See what your money will buy around the world!

ORDER NOW!

For convaniente simply quote YC3 and your name and address on the reverse of your
cheque/postal order, and your software (on TDK cassettel will then be despatched,
firsz clggs post, complete with comprehensive instructions.

Send to:

Richard Shepherd, 22 Green Leys,
Maidenhead, Berkshire, SL6 7EZ.
|kTeiephnne: (0628) 21107.

SERVICES LTD

The Acorn Specialists
HARDWARE

ACORN ATOMS with new keyboards.............. full range in stock
BBC Machine MODELS A & B +

accessornes.. ..stock expected March
Full colour momm;s [as used b\; ihe BBCJ ...................... £299.00
Green screen “Prince” monitors 127 (High Res 24MHz)  £126.000
“*NEW** GP100A Printer (improved print, wider paper) ...£247.25
ATOM Centronics type printer cable £18.
B522 VIAInterfaceichip:l i s na o e e
FALS244 Buffer ................ Ee .
Printer socket for ATOM ...
4K Floating point ROM ..o
**NEW** ACORN 96K single disk pack....
Disk Buffer Pack & Connector
BBC ROM SETS FOR ATOM........c.....
ATOM Word pack ROM .

UTILITY ROMS Ext. Baslc Toolchest FI5232 ........... from £28.00

ATOMCALC ROM (ldeal for business) . ...£39.10

UTILITY ROM SWITCH (any of 4 ROMS-Softswitch) ........£57.50

Extra Memory — recommended ....... - perli( £3.20

ATOMTEL ....c......... e A G iy e £142.00
SOFTWARE

Games P aekS O e i o e each £11.50

Games Pack 10 (10 games for min, ATOM]..... ..£11.50
Soft VDU New character set design...................... .E11.50
MathsPackd, Maths Pack 2 .......ccovecieinnmissncnemens —.each £11.50
ATOM DATABASE : -.E11.50
UTILITY PACK 1 D:ssembler+ Fast COS + Renumber £11 50
PEEKO COMPUTER Simulates a Micro on the screen ........E11.50
ATOM Business Cassette by J. Phipps. ..c..covvaieiiiiiininaans £8.79
BUG BYTE CHESS (very good version) ...£9.00
BUG BYTE 747 FLIGHT SIMULATOR — EXCELLENT ...E8.00
BUIG BY T E G A AN S i i i e £8.00
ATOM Desk Diary, Address Book and Planner _................ £11.50
ATOM ADVENTURES Dungeon, House, Intergalactic....... £11.50
ATOM SYNTHESISER (very creative).....oveeeeceeeainiinnnns £11.50
ATOM LIFE PACKAGE. A fast version of life ... 11.50
ATOM FORTH Casserte ....coveeeeenecniininianinnns 11.50
ATOM FORTH US8rGUICE . .- ivevinmnmsn smmnn e inninn eisnss rmen ves £6.00
ATOM WORD TUTOR Pairs, Relations, Sentences.

Suitabie for Primary School Children.............c.ooo. £11.50

ATOM INTRODUCTORY PACK — 4 cassettes:
1. Interactive Teaching.
2. Financial Planning. Minicalc and Sales.
3. Household Phonebook. Learn to touch type.
4. Games. Attack, Connect 4, Breakout, Memory

andiN s TermING . e et £23.00
BOOKS

The BBC s The COMPUTER BOOK ' .o ciitimisiadin i e s EBSTD

TheNEC A0 HOUR BASIC! ..cociiasi i ivnssn i ciano i £5.50

Practical Programmes for the BBEC Computer

and:the Aeorm ATOML . i e e LR R
ATOM Business Book by J. Phipps
ATOM Magic Book .. e R R
Getting Acquainted wnh your ACOHN ATDM ................... £7.85

ELTEC SERVICES LIMITED
231 Manningham Lane, Bradford BD8 7HH
Tel: Bradford (0274) 491372

\We accept Access and Barclaycard by mail or phone.
All prices include VAT, where applicable.
Add 50p UK pErp for all iterns EXCEPT large hardware, eg Computers,
Manitors, ete., then add £3.00 for 2 Securicor delivery.
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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,



Nick Hampshire shows how
you can exploit the Vic's
graphics-character generator to
plot high-resolution graphics.

HIGH-RESOLUTION point plotting uses exactly
the same principles as the generation of user-
definable characters. It entails filling the video
RAM with each of the 255 character codes —
only half the screen can be used with eight-by-
eight characters. The RAM character
generator can then be used as a high-resolution
memory-mapped display.

If all bytes in the RAM character generator
are sef 10 zero, then the screen is blank. If you
then set one bit in one of the characters, a
single high-resolution dot will appear on the
screen. The relationship between a single dot
on the screen, the locations in the RAM
character generator, and the code value in each
of the video memory locations is shown in
figure 1.

It shows that the basis of high-resolution
plotting is simply filling the video RAM
corresponding to the screen arca of the high-
resolution display with successive and incre-
mented code values. The rest is a matter of
calculation to ensure that the correct bits are

Figure 1. Relationship between character-
generator focations and video memory code.

set in each of the eight bytes corresponding to
each of the character codes used in the video
RAM.

A high-resolution plotting program consists
of two parts; the initialisation and the point-
plot subrourtine. Initialisation sets the registers
of the 6561 for a user-definable character
generator, lowers the top of memory to protect
that character generator, enters the correct
data into the video and colour RAMs and
clears the contents of the RAM character
generator.

The point-plot subroutine is called when-
ever a point is to be plotted or crased. Tt
consists of a routine to calculate, from given X
and Y co-ordinates, which bit in which byte of
the RAM character generator is to be set or
erased.

It should be noted that the area of the screen
devoted to high-resolution plotiing can vary
from just a few adjacent character spaces to the
whole screen. To do this, the 6561 is
initialised to display eight-by-16 characters
rather than the normal eight-by-eight. That
requires the RAM character generator to be
enlarged to 4K.

VIC COLOUR GRAPHICS

REM % INITIALISE 6551 REGISTERS

PRINT'H =

POKE3SBET. 128

FOKE3SE65. 68

16 E<@ =t FLO=125 F41 p=54 (F{2)=22:Fe3=18
20 Fidp=SiFiSh=d FiEd=2:F{?I=]

32 FORQ=ATOZSS

32 POKEMGEGHD.Q

34 FORE3S40@+0. 2

35 HEXT @

40 FOR O=S5120T05128+20548

Z POKER. 8

44 HEXT 0

FOKEZ6569., 253

FOKEREEES . FEEK( 368662 0R128
POKESERET . 158

Ll s =) o

REM
&1 REM #PLOT GRAPH OF FUNCTION IM LIHE 5@
52 REM
FOR C=0T0173
L=45+4a#5IH {0/ 18}
REM
REM #HIGH RESOLUTION POINT FLOT ROUTINE

Program 1. High-resolution plot of a function.

&3 REM

i8a A=31za

118 LEsL 5

128 LA=THT{LR)

138 F=R+{LA%175)

148 LR=(LR-LAM*E

3808 CR=C/8

318 CA=INT(CR)

326 A=A+ (CARSD

3E5 A=AtLE

338 CR=INT((CR=CRME)
POKER: PEEKCAMIRF (CR)
HEXTC

REH

FEM #WAIT FOR KEY PRESS THEH RETURM
REM #SCREEN TO HORMAL
EEH

&89 GETR$: [FAF=""THENGaD
1880 FOKE3G869. 248

1918 FOREZ6S6S, 150

1820 PORE3S26T. 174

1828 POKE3SEET. 38

An example of a set of Basic routines to plot
points in high resolution, plus lines and
circles, i1s contamned in program 1. These
routines use a 2K character generator and
eight-by-eight characters so the display
occupies only half the screen. The 6561

registers have been used to centre the display. |

The Vic has two modes of colour operation:
high-resolution mode and multicolour mode.
The operating mode and the colours used are
determined by the contents of control registers
15 and 16 of the colour video RAM. The
colour video RAM is located in a 506-byte
block of memory starting at location $9600 —
38400 decimal.

If there is more than 8K of user memory,
the starting location of colour RAM moves
down to $9400 — 37888 decimal. The colour
video RAM is only four bits wide, bits 0 to 2
are used to select the character colour, and bit
3 is used to determine whether thar character
is in high-resolution or multicolour mode.

The high-resolution mode is selected by
having bit 3 of the video colour RAM set to
zero. This is the normal mode of operation
and in it there is one-to-one correspondence
berween character generator bits and the dots
displayed on the screen. This means that all |
bits will be displayed as dots of one colour and
all 0 bits as dots of another colour.

Each character has two colours, a fore-
ground — all the 1 bits — and a background
colour — all the 0 bits. One of these colours is
determined by the first three bits of the video
colour RAM and the other by bits 4 to 7 of
control register 16. In normal operation, the
foreground colour is stored in the video colour
RAM and the background colour, which is
common to all characters displayed on the
screen, is stored in register 16.

This can be reversed so that all characters
have the same foreground colour which is also
derermined by register 16 and different back-
ground colours set by the contents of the
colour video RAM. Whether a common fore-
eround or a common background is selected
depends on the contents of bit 3 of control
register 16.

If bit 3 is set to 1, the display will have
differently-coloured characters on a commeon
background colour; if bit 3 equals 0, all
characters will have the same colour against a
different colour background. In addition to the

foreground and background colours, the 6561
allows the colour of the border around the
display area to be changed. This is selected by
bits 0 to 2 of control register 16.

The colours which can be displayed on the
Vic are divided into two groups. The first
group has eight colours. These colours can be
used for the foreground or video colour RAM
stored colour, and the border. The second
group has 16 colours which can be used for the
background colour — also stored in control
register 16 — and for the auxiliary colour.
This is used only in the multicolour mode.
The colours available in each of the groups are
shown in table 1. To test the capabilities of
high-resolution mode, carry out the following
operations. Set bit 3 of register 16 for common

Auxiliary/background Border/Character
colours colours
0 Black Black
1 White White
2 Red Red
3 Cyan Cyan
4 Magenta Magenta
5 Green Green
& Blue Blue
7 Yellow Yellow
8 Orange
9 Light-orange
10 Pink
11 Light-cyan
12 Light-magenta
13 Light-green
14 Light-blue
15 Light-yellow
Table 1. Background and character colour

codes.

background or common foreground. For
common foreground:
POKE 36879, PEEK (36879} AND 247

For common background:
POKE 36879, PEEK (36879) OR 8

Set the common background/foreground
colour in bits 4 to 7 of control register 16.
There are 16 colours possible. It is the colour
number as shown in the rable which is stored
in the register, as in the following example
where variable C is the colour and is set to a
value berween 0 and 15:

POKE 26879, PEEK (36879) AND 15
POKE 26873, PEEK (36879) OR (C*16)

fcontinued on next page)
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(continued from previous pagel
return to normal with
POKE 36879,27

Ser the border colour in bits 0'to 2 of control
register 16. There are eight possible border
colours and it is the colour number shown in
table 1 which is stored in the register, as in the
following example were variable C is the
colour set to a value berween (0 and 7:

POKE 36879, PEEK (36879) AND 248
POKE 36879, PEEK (36879] OR 0

Put the colour code for each character 1o be
displayed into the corresponding location in
the colour video RAM. There are ecight
possible character colours — see table 1 — they
are stored in bits 0 to 2 of the 506 locations in
the colour video RAM.

This is done automatically in a Print
statement where the character colours can be
embedded in the string as colour commands.
If Poke commands are used to purt characters
into the video RAM then the colour code must
also be Poked into the corresponding location
in the colour RAM.

Given the column number, Col, and the line
number, Lin, of the display plus the ASCII
code of the character, A, and the colour code
for that character, C, the following routine
will put the character and its colour into the
correct locations in the two video RAMs:

1000 = LIN*22+ COL
110 POKE 38400 + Q,C
120 FOKE 7680+ QA

The multicolour mode is selected by having
bit 3 of the video colour RAM set to 1. In this
mode there is a two-to-one correspondence
between character generator bits and the dots
displayed on the screen. This means that two
bits of the character-generator matrix for that
character code correspond o one dot on the
screen, and the colour of that dot is
determined by the two-bit code in the
character generator.

The multicolour mede is not suitable for use
with the ROM-based character generators but
can be very effective when used with a user-
definable RAM character generator. This is
because the ROM character generators are
designed for high-resolution mode displays,
where ecach bit in the character matrix
represents a dot positton on the screen.

In multicolour mode, the character
generator contains the colour of each dot by
using two bits to represent each display dot.
With a ROM character generator, most
characters will thus appear as an array of
differently coloured points rather than 3
character.

The wtwo bits of the character-generator
character matrix, which represents each screen
dot, sclect one of four colours for that dot in
multicolour mode. The four codes created by
these two bits tell the 6561 where to find the
colour information for the dot. The two-bit
code is not itself a colour code; it is simply a
pointer to four different colour-codes, giving
greater flexibility, as each code pointed 1o has
either three- or four-bit resolution.

The wuse of a simple two-bit poinrer,
combined with bit 3 of the colour video RAM
being used to determine the colour-display
mode means that it is possible to mix high-
resolution and multicolour characters in a
display.
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6 F’EH ¥IHITIALISE &5¢1 AHD CHAR GEH

B P’UKESSSS? 125

3 POKE36S65. 60

18 Fi8)=8 Fl@)=128:F(1)=E4:F{20=32

26 FOIMm1E F(4)=8:F(3)=4:F{EI=2F (7=l
35 FOR Q=8T025S

37 POKEVGER+(.Q

38 POREZS480+0, 2

HEXTS!
48 FORG=5120TOS120+ 25588
41 FOKEQ,@
42 HEXTQ

FOKEZEE6S, 253
45 PIXESGEEE, FEEK {38866 0R12E
47 POKE36867,158
38 EEM
21 FEM #¥DATA FOR LIME DRAWING
52 REM ®&TART AT COORDINATES X1.Yl
3z EH ¥EMD AT CODRDINATES X2, Y2

188 RERDHI.Y1.X2.Y2
185 IFX1=285THENZ8G
116 GOSURLeEa

128 (GOT0108

150 DATA 80,10, 1886, 48
151 DATA &6.198.60.48
152 DATR 95,39,95.28
153 DRTR &5, 35,0508
154 DATA €5.88,95,88
123 DATA 85.86.85,.60
156 DATA 26,86, 599,60
157 DATR 85,68, 99,68
IS8 DATR 70,75, 7868
152 DATA 735.75.73.60
168 DATA 78.75,.75.75
IE]l DATH 7O.6@.7%, .60
162 DATA 78.58. 78,35
163 DATA 75.58.75,35

172 DATH 129 381128.53
173 DATH 122.88,122,58
158 REM $EHD OF LIME DATA
183 %;ﬂ 255, 255,255,255

191 EEM #DATR FOR DRAWIMG CIRCLES
192 REM #CEMTRE AT COORDINATES GX:GCY
193 REM ®RADIUS R

194 FEN

199 DATA 299.255.255,255

280 CH=2]:CY=48:F=18

218 GOSUB3REG

228 CX=121 :CY=39R=15

238 GOSUEB3080

2408 GETAS: IFR$F=""THEHZ4H

1008 FEN

Pragram 2. High-resolution plot of points, lines and circles.

188 REM #LIHE DRAWING E

1520 REI $USES DATA FRIZIM LINE DATA: TABLE
18328 BEM

1260 Kh=ikZ=i1

1218 ¥D=¥z-%1

1238 RA=1:A1=1

1248 IFYDCOTHEMAG=-1

1256 IERDCOTHEMAT==-1

1278 ME=ABS (MDD YESABSCYD)  Di=HE-YE

12280 IFD1>=ATHEH1328

1258 5@=-1:51=0: LGRYE : SH=KE

1380 IFYD>=8THENSA=1

1216 GOTO1348

1328 So=0:51=—1:LG=NE: SHaYE

1230 IFXD>=BTHEHS1=1

REM
1258 BTELG T5=5H:UD=LG~-SH:CR=LG-5H/ 2
=

15366 REN

1378 C=X1:1="1:605UE2108

1388 IFCT>=0THEHI4Z@

1358 CT=CT+#TS :X1=x1+51:¥I=Y1+58
1419 GOTO1468
i4z2@ CT=CT-UD:
1458 TT=TT-1
1478 IFTTC@THEHRETURM
1432 GOTOL3Fé

Hi=Hi+A1:Y1=Yi4m8.

ZB68 REN

2818 REM #POINT PLOT ROUTINE
2024 REM #USED BY LINE AMD CIRCLE DRAk
2038 REM #ROUTIHES

2846 REM #C=¢ COORDINATE
2838 REM *L=Y COCRDINATE
28668 REM

Z1B8 A=5128

LR=L/8

2128 LA=IHTILRD

21308 A=R+CLRk1TED

214de LR=(LR=-LAYS

CR=C/8
2218 CR=INTLCR>
2228 A=A+(CA%S)
=325 A=A+LR
2338 CR=INT ({CR-CHI#32
24988 FOKER, FEEK(RIORECCRY
2588 RETURH
2688 GETRF - [FA¥=""THEN2c8S

REM
3881 REM $CIRCLE DRAMING ROUTIHE
3302 FEM ¥0X AND 0¥ ARE OFFSET YARIABLES
JBB83 FEM #WHICH DETERMIME MHETHER A CIRCLE
S04 FEM #0R ELIPSE IS DRAWH
3085 REM
G818 Q=1 : (Y= 2
2020 A=z
3038 H=igg
2848 IHC={A-8).H
2859 FORT=BTORSTERIHC
3960 K=R¥SIHCI)  H=INT(XNON+CK+. 4930
3878 Y=RECHS(I) Y=IHT(Y#0v+CY+, 439)
3880 L=Y:C=i: GOSUBZ1806
FE38 HEXTI
3108 RETURM

The colour of the dot can be either the
background colour, the foreground colour, the
exterior border colour or a special auxiliary
colour, information on which is stored in bits
4 to 7 of control register 15. The multicolour
mode select codes are:

00 — Background colour

0 1 — Exterior border colour
10 — Foreground colour
11 — Auxiliary colour

The use of the multicolour mode can be
summarised using the following example: Set
the background colour to one of the 16
colours. This colour code is stored in the
following example in variable C which will
have a value between 0 and 15:

POKE 36879, PEEK (36873) AND 15
POKE 36879, PEEK (36879] OR (C*16)

Set the exterior border colour to one of the

eight colours. This colour code will have a

Figure 2. Character-matrix settings.

Hix Location
18 5120
1B 5121
18 5122
18 5123
o0 o124
55 5125
AR 5126
EE S127

value berween 0 and 7 and in the following
example is stored in variable C:
POKE 36879, PEEK (36879) AND 248
POKE 36879, PEEK (36879) OR C

Next, set the foreground colour to one of the
eight colours by Poking the colour code into
the colour video RAM location, correspond-
ing to the location of the displayed multi-
colour character.

Since it is bit 3 of the colour video RAM
which determines whether a character is
displayed in high-resolution or multicolour
mode, then 8 should be added to the colour-
code values for all characiers to be displayed in
multicolour mode.

Now set the auxiliary colour code to one of
the 16 colours. This colour code will have a
value berween 0 and 15 and in the following
example is stored 1 variable C:

POKE 36873, PEEK (36878) AND 15

POKE 36878, PEEK (36878) OR (C*16)
Bit 3 of control register 16 has no function in
multicolour moede but should be set to the
normal value of 1, unless otherwise required
when mixing both colour display modes.

Finally, set the character matrix for each
charcter to be displayed as in figure 2. This
example is for a character in a user-definable
character generator starting at location 5120.
The character had a code value of 0 and will
show each of the four colours available in
multicolour mode characters.
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SOFT

WE ARE LOOKING FOR NEW
SOFTWARE AND WILL PAY TOP
MONEY FOR “UNUSUAL", “FUN" AND
“EDUCATIONAL"” PROGRAMS AND
GAMES

aaer COMPUTERS

WKkl comPUTERS

All submissions will give the programers 5%
discount on all future software.

All software must be on tape and accompanied by
instructions.

PHONE WALSALL 641772

or write to

No. 4 CANUTE CLOSE, HIGHGATE ROAD
WALSALL, WEST MIDLANDS

SPECIAL OFFERS
T1 99/ 4A

Flus 20 Programs ONLY ££03
(E297.85 inc. VAT)
Suitable recorder, cassette cable and ONLY

library of mixed programs. (Value £50 + ) (£320.85 with VAT)

10% discount on command modules and peripherals. =

DAI-PCI
[48K RAM, 24K ROM)
Plus Free
Suitable recorder and library of mixed
programs including: Machine Diagnostic
and Machine and Basic Language Tutor
CP/M Operating System P.O.A.
DAl Super Fast Graphics Utility £15
SOFTWARE Assembler/Disassemblar £30
Word Processor £15 Basic Chess £5
DAl Twin lloppy olsk drives £595 [EEBQ- with ‘u'F\T,l

VIC 20

Plug CCIS] Recorder + Program Library

VIC Recorder £39 — £44.85 inc. VAT.

CCIS) Recorder plus VIC Cable £25 — E28.75 inc VAT.
Sony 16" Colour TV with 16 channel.

Full remote control ONLY £285 inc. VAT
Stereo Amplifiers. Five w/channel, mains powered teak cabinet. Ridiculous
price ta clear — F12 inc. VAT and psotzrge

MIMI 801
B4K RAM, ZBOA, 4 ports, twin DSDD
disk drives (T00K), CP/M
All included at an UNBELIEVABLE £1,350
(£1,552.50 with VAT
Norminal, sales and pmchaﬁn Ie{ige;s inveicing, stock control, efc.
“Spécial prices for printers, monitors, eic. — any system — PLEASE ASK.
Computers: Camage/Packing £3.50 extra please
Orders to:

COMPUTER CONTACT
(SALES)

22 BIRCHALL ROAD, RUSHDEN, NORTHANTS NN10 9RQ
Convenience Phone {09 334) 85673 or 56894

6.00 p.m. to 9.00 p.m. and weekends
Frices may changs withour nonee, Offers are subyecr 1o svadabiliny

onNLY £595
(E684 with VAT

onLy £189
(E217.35 inc. VAT)

for BUSINESS
and EDUCATION, etc

MICHAEL ORWIN'S ZX81 CASSETTES

CASSETTE ONE
for 1K ZX81

CASSETTE TWO
Ten games in Basic for 16K ZX81

INVADERS (1K)

@ R R ﬁ- = L] o A 'H EF A
“I had your Invaders React R e R TR
cassetie . . . | was delighted i A " i,
with this first cassette.” .
P. Rubython, 5 £s
London NW10 2 £
“l have been intending to write =
to you for some days to say PHANTOM ALIENS
how much | enjoy the games
on ‘Cassette One’ which you = LZarara =

supplied me with earlier this

v A

AWARI RECTANGLES

THE GAHE OF Aubnor

month. Please let . . . into the
secret of your first time load
every timel”

E.H., London SW4 BUG SPLAT

Just two our of over 20
unsolicited testimonials,

] 11T

Cassette One 1K machine code programs:

React, Invaders, Phantom Aliens, Maze of Death, Planet Lander,
Bouncing Letters, Bug Splat.

1K Basic Programs:

| Ching, Mastermind, Robots, Basic Hangman.

PLUS Large screen versions of Invaders and Maze of Death, ready
for when you get 16K.

Cassette One costs £3.80.

PONTOON
BEHE HSS e
Vol EREo 1T 1o £858_

wOU STUCK AT 1%

EEE = }
cise

I UILL STECK WITr 17

YOU MAVE woN C1loo

PENNY SHOOT

HITS B FMAXK 15

Cassette Two contains Othello, Awari, Laser Bases, Ward
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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‘As seen on BBC TV "Computer Programmea”
SPEECH
INPUT
FOR ANY
COMPUTER
Hugely successful Speech Recognition System,
complete with microphone, software and full instructions.
BUILT TESTED & GUARANTEED ONLY £49
PLEASE STATE COMPUTER: UK101, SUPERBOARD, MNASCOMZ,
VIC 20, MICRON ZXB0/81, PET, TRS20, MZ20K, APPLE Il, BEBC MICRO
MUSIC SYNTHESISER
+16 LINE CONTROL PORT "j
drums ete. Full control of attack, decay
and frequency. InputiQutput lines provide h
control and monitor facility for Home Security, Robot Control,

Play 3-part musie, sound effects,
Model Railway, etc. etc. Works with or without 16K RAM.

Add keyboard to make a live performance polyphonic synthesiser!
Full instructions/software included.
AMAZING \mLUE AT ONLY £1 9 50 KIT)

Extra 23 way connector at £
The “Composer” music program (16K) £6.00

£25.50 (BUILT)

COLOUR MODULATOR kT £12

RGE in, PAL/UHF out {not for 2X) BuiLT E18

UK101/NASCOM COLOUR GRAPHICS kit £45

Ing. Modulator. Still the best selling system! BUILT £60

Please add VAT at 15% to all prices. All enquiries
BarclaylAccess orders accepted by telephone S5.A.E. please

WWILLIANM :
STUART ecGwisssn

SYSTENS Lt Telephone: Brentwood (0277) 810244

G Y &3P pockeT BooK

Dower House, Billericay Road, et

TIPS

OAKLEAF COMPUTERS w10

Education Hobbyist & Small Business Computers

IT'S NOT
JUST ACORNS THAT
LOOK BETTER ON AN

OAK TREE

COMPUTER STAND
IT SUITS
APPLE
PET
ITT 2020
SORD M23
& MANY
OTHERS

With @ built in sceessory
drawer, this smart unit tums
your set up into 8
professional and business-like
systen. The drawer holds up
1o 50 diskettas or your tipe
eollection and leads ot

£19.95

. 121 DUDLEY ROAD, GRANTHAM, LINCS NG31 3AD
Tek { 76394

mﬂ SPECIALISTS

Ovcier by ilephare quiting
yoen® Cang DU OF wiite
enclosing your remrlianed o)

A STACK OF GAIVIES , / ,5'0 ﬂl’dl/ﬂb ,e

= FIN
S

Air Ma

quotmﬁ
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Computing the remedy
for human handicaps

To mark Information Technology Year, Your Computer is
sponsoring a major competition whose aim is the develop-
ment of imaginative and useful devices through which dis-
abled people can make use of microcomputers. John
Dawson sets the scene and lays out the competition rules.

A COMPUTER EXPERT claimed recently that
we are making use of only five percent of the
microcomputer’s potential. Another expert
said that home computers are nothing more
than toys — nobody has any applications for
the computer that demand the use of
automatic data-processing equipment.

For example, you can add up the cheques
you have issued in a month and the money
that has been credited and debited to and from
your account without having access to a home-
finance package on a microcomputer. There is
no absolute requirement for you to have a
microprocessor to gain control of your central
heating; Monopoly, snakes and ladders and
chess were all successful games before the
University of Manchester built the first digital
computer.

Bright ideas

The Your Compurer competition for
microelectronics for the disabled means that it
does not matter whether you have a computer
or whether all you have are bright ideas — you
can enter,

First, let us reject the idea that the disabled
are freaks of narure who ought to be kept out

of sight in hospitals built when Victoria ruled
the Empire. People who are disabled or
handicapped are just people who are less able
in some area than you or I. We are all disabled
in some way — I am overweight and cannot
run; others are handicapped mentally because
of an accident at birth, still others are
physically disabled because of polio, spina
bifida or motorcycle accidents.

There is a spectrum of disability with no
arbitrary break-points and each of us may
become disabled at any time. Growing old
imposes handicaps on many people, and as
acute health care in the U.K. improves, so
more people will have to face the chronic
disabilities of old age.

Microelectronics and computers promise
enormous gains to people who are less able in
one areza or another than the *average’ person.
Many of the most useful aids are extremely
simple in design. For example, some are
designed for basic tasks such as helping
someone into or out of the bath or to use a
lavatory.

However, many of the aids examined by the
Institute for Consumer Ergonomics at
Loughborough University have failed to do

Figure 2. Current possibilities for input and output of information.

Output from the computer

Visual display  Widely used. Several basic

units types exist with different
manufactured versions.

Printers As for visual display units.

Voice Research prototypes
available and a few
manufactured versions.

Smell Little work at present.
Possible uses in fault
detection.

Touch Research on aids for the

blind.

Input to the computer

Keyboards Widely used. Several basic
types exist with different
manufactured varsions.

Character A number of manufactured

Recognition versions exist. Increasing
use being made of this

technology.

Vuoice Research prototypes exist.
Some manufactured

versions are available.

Finger/hand/
arm movement

Sewveral basic types exist
— light-pens, digitising
panels, touch panels,
joysticks — with
manufactured versions.

Little use made of this

channel although the
technology exists.

Leg movement

Eve movement Research — mainly for the

rmilitary.

Muscle potential Research on direct electro-
physiclogical control of
artificial limbs and also on
direct brain electric signal
control of external units.

Eyes
in—seaing
Dl — iy ML

Ears
in-heanng

Skin
E

Muscles
Ut - TUECH OTEALIM

Figure 1. Human “input-output charnels™.

what a user wants because of bad design — not
all aids for disabled people meet the needs of
the people who will use them.

From a seat in the bath to the most
sophisticated microcomputer program, an aid
for the disabled must succeed on two counts —
technical engineering and ergonomics.

Microelectronic aids for the disabled need to
be:

W Reliable
B Compatible
B Durable, strong and safe

Ideally, a microelectronic aid that is about to
fail or is actually failing should notify someone
other than the disabled person that it will no
longer be able to carry out its designed
purpose. Ifit is made for somebody who is not
severely handicapped it should “‘fail
gracefully”, and allow the handicapped person
to call for technical assistance.

An increasing number of microelectronic
aids for the disabled will be marketed in the
UK. Compatibility between different pieces
of equipment is important in increasing the
size of the market, and reducing production
costs.

Joystick control

For example, a joystick control might be
used to move chess pieces on an electronic
chessboard. The physical layour of the
connecting plug and socket between the
joystick and the computer as well as the
allocation of signals to each pin should be
arranged according to a published standard.

Durability, strength and safety are all
important in the technical design of micro-
electronic aids. The person using a piece of
microelectronic equipment should be
reasonably certain that it will continue to work
for the foreseeable future. Similarly, the
designers of equipment for the disabled must
be aware thar handicapped people may be
caught off balance more easily than an able
person and may lean heavily and suddenly on
anything that comes to hand.

A disabled person may fall and pull on

feontinued on next page)
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(continued from previous page!

connecting wires or may be unable to get up
again in order to reach an alarm switch. If a
handicapped person is going to use a
suck/blow switch for putting information into
a computer it is important that the mouthpiece
and the switch are electrically isolated 1o
accepted safety standards. A person suffering
from epilepsy, unstable diabetes or who has
serious heart disease may need to take
particular care with any equipment that moves
or could trap a hand or an arm.

Ergonomic study

Ergonomics is essentially the smudy of
people at work and, in this context, how
people work with machines. If a machine or an
electronic device is 10 be acceptable to a person
it is important that the machine should feel
right to its user — it should create a sense of
consistency and security. In addition, the
machine should be as simple touse as possible.

A microelectronic aid or a machine should
be comfortable o use — otherwise the person
may be tempted to give up, or to make excuses
that the machine is not what they want, or to
say it is inaccurate, or simply to reject it out of
hand.

Anybody using a machine will do it better if
the device is satisfying to look at and if it is
seen to enhance the appearance of the user’s
envirpnment.

The Your Cemputer competition is about
using your computer to design something that
will help other people. I cannot introduce it
better than by printing a letter from a speech
therapist in Scotland: “We read the article on
IT 82 in Therapy with much interest. Here at
our residential school we find it difficult to
equip out very severely physically-handi-
capped children with suitable input switches

for the electronic aids available. Also, we are
trying to learn as much as we can about micro-
computers in the hope that eventually they
may be available here, too.

“Any information we can get on literature
on the subject would be most welcome. We
ran a day course in November and we were
overwhelmed by the response — so the need
and interest is there. One of our biggest
problems is adapting switches for certain
children as we have no technician — also these
switches are so expensive. If they were on the
mass market it would be marvellous™.

The prizes and rules of the competition are
described at the end of the arricle and you
should note that there are two groups in the
competition — one for people under 18 years
old on 31 August 1982, and the second for
individuals or clubs and organisations with
access 10 hardware and software.

You need to write not more than 2,000
words describing a special-purpose device 1o
accept information into a microcomputer from
someone who is disabled, using that input to
control programs that will carry out a useful
function for that person.

Practical needs

In group 1 the judges are looking for
original and stimulating ideas, organised
around the practical needs of someone handi-
capped in a particular way. In group 2, the
judges hope to see a working, prototype device
with a small computer program that can be
used to control ordinary, commercially-
available software.

Figure 2, taken from a Narional Compuring
Centre publication, Designing Systems for
Peopie, may stimulate your imagination. It sets
out the state of the art in 1980 for in- and out-
putting information for computers.

Competition Rules

B The competition will be divided into
two sections: group 1 for people
under the age of 18 on August
31,1982: and group 2 for all other
individuals, clubs and organisations.

WAl entrants must write up to 2,000
words on building a device to which
will provide practical help for disabled
people. This must take the form of a
device which will help disabled people
to use a microcomputer keyboard, or
a device which works in conjunction
with a microcomputer to allow a
disabled person to perform an activity
which their disability normally
prevents them from performing or
enjoying.

B Entrants for group 2 should also build
a prototype device.

B The winners of the competition will be
the individual, groups or clubs who, in
the opinion of the judges, invent the
most original and useful device for
disabled people to use with a micro-
computer. Preference will be given to
entries which make the widest
possible use of commercially-available
equipment and commercial or
published software.

B The names of the winners will be
printed in the January 1983 issue of
Your Computer.

Bt is hoped to announce the winning
entries at the Information Technology
Year 1982 conference to be held at the
Barbican Centre, London, in
December.

M Entries to the competition cannot be
acknowledged.

WMo employees of IPC Business Press
or their relatives may enter the
competition.

B The decision of the judges is final.

BENo correspondence on the result of
the competition will be entered into.

HWIPC Business Press assumes no
responsibility or liability for any
complaints arising from this
competition.

Prizes

B The winner of group 1 of the com-
petition will be awarded a BBC
Microcomputer.

BThe winner of group 2 of the
competition will be awarded an Epson
MX-80FT printer.

B The top 10 runners up will receive
copies of Asimov, a word-processing
package for the Microtan.
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Traditionally, mass-producing and
marketing the product are neglected areas.
The cost of the product is important set
against the cost of existing products and the
value of the device to a person who is elderly
or disabled. The compatibility of the device
with other microelectronic equipment may be
a crucial factor in a company’s decision to
market an aid.

Distribution question

How is the device to be distributed? Would
it be sold directly to people who are handi-
capped through High Street retail shops or
will it have a limited distribution through
charirable organisations specialising in helping
the disabled? What is the market for the
product?

Is the aid something that will extend the
performance of all the 960,000 handicapped
people in the U.K. or is it intended for a more
specialised market, helping those who are
severely disabled or, conversely, those whose
disability while not severe is comparatively
specialised? Is the product easy to service after
it has been sold? How long will it take a
service engineer to find and what spares and
equipment will he have to carry to put the
device back into working order?

The use of microelectronic aids for disabled
people presents the technical design, ergo-
nomics and marketing factors in sharp, black-
and-white relief. However, all these questions
are important to the development of micro-
electronic equipment in general.

Thinking about design for the disabled has
valuable spin-offs for people who are not
handicapped. Good design is universal and if
you succeed in making something that is
attractive and can be used easily by an elderly
or handicapped person, the chances are that it
will also be successful for a large number of
able people looking for a tool to carry out &
particular job.

Piecemeal research

Do not be discouraged from entering the
competition by the work already being done in
this area. So far, research into the needs of the
disabled has rended to be piecemeal and unco-
ordinated. While the Department of Industry
is discussing a plan, costing perhaps £2
million, to take computerised aids available to
disabled people during Information
Technology Year, the Department of Heakth
and Social Security — formally responsible for
providing technical aids for the disabled — is
not enthusiastic about new schemes because of
the novel technology that is invelved.

The Health Section of Information
Technology Year 1982 will encourage the
marketing of the winning designs in the com-
petition and will ensure that the investors of a
successful design receive an adequate royalty
for equipment that is sold. CAP Scientific Ltd
is an offshoot of Computer Analysts and
Programmers Lid and the company has agreed
to assess the entries to the competition with a
view to production and subsequent marketing.

Entries for the competition must be sent to
John Dawson, IT 82 Health Section, Your
Computer, IPC Electronic Press, Quadrant
House, The Quadrant, Sutton, Surrey, SM2
5AS, and must arrive not later than 31 August
1982. B

-,



VIC 20 DOMESTIC
CASSETTE INTERFACE

Why purchase a special cassette deck at twice the price
when you may use our interface on your existing home
cassette player? £19.55 inclusive of VAT plus £1.50

P &P.

VIC 20 3K, 8K and 16K RAM expansion packs at £24.50,
£40.25 and £63.25 respectively, including VAT plus £1.50
P &P each.

The 3K attaches to the enhanced 16K RAM pack costing
£74.75 to give 19K RAM.

The 8K RAM pack may easily be expanded to the 16K by
the simple insertion of additional [.C.'s, as the sockets
are provided on board in the price. £5.75 for each 2K.

Battery RAM backup is available.
All contained in neat specially designed cases.

ZX81 16K RAM EXPANSION PACK
Quite simply good value for money at £34.50 including
VAT plus £1.50 P & P. Contained in a neat specially
designed case.

Junior Maths Pack One to run on 1K RAM ZX81 — five
helpful programmes on cassette for £5.75 inclusive.
Logic, Sums, Nimb, Division & Money.

CEL Customised Electronics Limited

Winker Green Mills, Stanningley Road, Armley,
Leeds LS12 3BB. Telephone 0532 792332.

155 Marton Road, Middlesbrough, Cleveland
TS4 2EN.

Telephone 0642 247727.

\,

MAILING LIST
PROGRAM
ZX81-16K

@ Entry and retrieval of 30 business
names/addresses/telephone numbers, sorted
alphabetically;

on up to four selection parameters;
@ Modified version also included for

telephone numbers;

® C-60 cassette includes audio user course as
supplement for documentation supplied.

FPlease send cheque/ PO for £5.75 to:

Dept. C

Norfolk Computer Agency

b Conway Road, Sheringham
Norfolk NR26 8DD

START COMPUTING
IN CAMBRIDGE

For less than £100 you can faunch yourself into the world of
computing with your own system. At Cambridge Computer
Store our “Budget Micro™ department offers an exception-
ally wide range of inexpensive machines, all generally on
demonstration, available from stock and fully supported by
our enthusiastic staff.

B Sinclair ZX81

B Acorn Atom

B Commodore VIC20

B Tandy Colour Computer
B TRS-80 Model |

B Sharp Pocket Computer
B Low-cost peripherals

Make the right start! Visit us at;

Cambridge Computer Store

1 Emmanuel Street, Cambridge CB1 1NE
Telephone (0223) 65334/5
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e Selective display or print (if ZX printer available)

family/domestic use, storing birthdays instead of
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[BARCLAYCARD

MAIN GENIE DEALER

Prerrier Publications now offer the FULL range of Genie equipment, including expander boxes, disk drives and video monitors for the

Genig and TRS20.1/1ll range. Samples prices . . .

GENIE | with cassetie deck
GENIE 1l with numeric pad
40 track disk drive (EG400)
32K Expander Box (EG3014)
12inch black & white monitor
Sinch high quality monitor
Parallel Printer Interface

£319.95 inc
£334.85 inc
£219.95 inc
£214.99 inc
£69.95 inc
£92.00 inc
£37.95 inc

See us at
Stand 536
Computer Fair

PREMIER WORD PROCESSOR PACKAGES

Premier offer a wide range of WP packages for the hobbyist ang small businessman, starting from as little as £370. All use aur
phenomenally successful WORD4WORD word processor which was our top-selling business program in 1981. Most of the packages
use the CENTROMICS 737, a superb printer which is capable of correspondence quality output with three type faces, true
descenders, sub/superscripts, underlining AND proportional spacing. The WORDAWORD supplied makes full use of the above
features, and gives true right justification in proportional mode, whether the text is a letter or a series of columns. All disk-based

packages are supplied with DOSPLUS.
WPT WawW + GENIE Il

WF2 WaW + GENIE |l + CENTRONICS 737 PRINTER + all cables
WP3 WAW + 48K GENIE + 40 track disk drive + DOSPLUS + 737 Printer

WP4 as WP3, but twin drives

WPS as WP4, but with twin double density disk system
WPE WaW, GENIE I, disks and a daisywheel printer. Available MAY

WORD4AWORD
STUNNING NEW TRS80/VG WORD PROCESSOR

Why pay £75 1o £150+ for a W.P? W4W gives you all the
facilities you could wish for in WP for a senislbe price.
Amongst the features included are:

FULL SCREEN EDITING & TWO WAY SCROLLING
FULL TEXT INSERT/DELETE ON SCREEN
GLOBAL SEARCH & AMEND

TEXT SEARCH — TOTAL TEXT MOBILITY
TEXT FORMATTING TO SCREEN OR PRINTER
CASSETTE/DISK STORAGE OF TEXT

VISION LOAD OF STORED TEXT

STANDARD LETTER ROUTINES

OVERTYPE CORRECTION

SINGLE KEY WORD DELETION

PAGE LAYOUT & NUMBERING

TOTAL PRINTER CONTROL

TEXT HIGHLIGHTING FOR U/L RECOGNITION
TEXT BLOCK MANIPULATION
COMPREHENSIVE TAB & TABLE GENERATION

Many other features are included in W4W. We would need
several pages to do justice to this superb product. WAaW is
comparable 1o most purpose-built systems. COMMISSIONED
AND DEVELOPED BY PREMIER WITH THE HOBBYIST AND
SMALL BUSINESSMAN IN MIND.

Please state machine type and printer when' ordering. W4W
can cope with the Centronics 737/9 and Tandy proportional
spacing modes. Price CASSETTE £33.95, DISK/FLOPPY
TAFE £37.95.

SCREDT

This fabulous screen editor has the following features:
®rwin cursors for easy editing
®1wo speed copying from second to main cursor
® complete mobility of new cursor
® user-definable cursor locations
®auto-repeal cursor movemeant keys
@ 27 naw functions
®seable with most assemblers
SCREDT also allows the user to spwe a3 segment of screen
information to memaory for later retrieval/editing. SCREDT is &
machine code program needing less than 3K of user RAM. It is
compatible with Premier’s TOOLKIT I, and lacatas at the top of
Emony.

Specify Model |, Il GEMIE 1, Il and memory size when
ordering. Cassette £14.95. DISK (specify DOS) £16.95. Floppy
Tape £17.96,

£369.95
£759.95
£1245.00
£1449
£POA
£TBA

MICROTRAIN FOR TRS80/VG

At last you can combine two of the most popular hobbies in
the country — railways and computing. MICROTRAIN, a
brand-new quality simulation from Premier, allows you 1o set
up a network of tracks, points, stations, tunnels, bridges etc
and then run trains to your own timetablel Signalling is
provided either automatically or to your design.

MICROTAIN is a screen-based simulation. With ane
keystroke you can draw and signal lines many scale-miles long.
Traine can be run simultanecusly and the speed and length of
gach train is user-selectable. A cursor is used to move the
whale screen display left or right for visual inspection of any
part of the network. You can use any of the maching’s
graphics on-screen 1o build up scenery. Designs can be stored
onto tape/disk for future retrieval.

MICROTRAIM is a machine code program and will run on
any Genie or TRS80. State machine when ordering.

CASSETTE £14.95 inc. DISK (specify DOS) £16.95 inc.

TOOLKIT2FOR TRS801 & lII/VG

TOOLKIT 2 features 17 new easy-to-remember command
words and a machine code monitor which greatly enbance an
already powsrful BASIC

REPLACE  replace any string, word or variable

VARS gives a list of vanables on screen

TRACE see line contents as executed

ABBREV 26 BASIC words become single-key entries

RENUMEBER operates from any start in any increment

BLANK removes unwanted spaces and LET statements
WTAPE true Vision load plus APPENDing
MC a full machine code monitor
VARTRACE lists lines as executed plus variables
PAGE controlled list scroliing

OLD retrigves lost programs!

FIND anyting in a BASIC listing

REMKIL kills REMS!

DUPL copy existing line to new line
LFIND

LVARS }sll work 1o printer

LREPLACE

PRICES Cassette £29.95

Disk {Specify DOS) £32.95

POSTAGE & PACKING: Software 75p per order. Eproms/Discs 95p per order
GEMIE HARDWARE POA
ALL PRICES INCLUDE VAT

Premier Publication

208 Croydon Road, Anerley, London SE20 7YX. Tel: 01-659 7131
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MICRO ROBOTS

M I have been an avid reader of
Your Compurer since its inception
and can assure you that [ look
forward to each issue. I use a
ZX-81 for general office use
although the moment has now
arrived where I shall have to
look to a larger micro. I have a
small hand-operated box-
making machine which has
three movements, one of which
includes measurement. I can see
how to operate the machine in
all but the measurement side if I
were [0 semi-automate it. Can
vou give me the name of any
product or company that
specialises in line measurement
to an accuracy of lmm. and, of
course, using the ZX-81 program
for this purpose?
F C R Woud,
Wancatmlee,
Hull.
THaxk YOU for your comments on
the magazine. The short answer Lo
vour question is, no. We suggest you
conract the firms menrioned else-
where on this page, and in the
advertisements in this issue, which
deal in hardware for the £X-81, but
doubt they could belp you. Next
time you are in London you might
like 1o visit the Science Museum
where — in the Chalicnge Of The
Chip exhibition — there is an Acorn
Arom controlling a robot arm
painting a model car. The robot’s
movemenis arc all under software
control. This mayv well be a suitable
unit for you. Although we have
heard that a ZX-81 robor arm is
possible, we have not seen one in
action.

PET BOOKS

B I would like to buy a book on
Basic on an old-ROM 8K Pet,

covering all the commands
available in this wversion of
Basic.

7 Smich,

Lancing,

West Sussex.

THE BOOK we would recommend is
called Pei Bast, Training Your Per
Compuier, by Ramon Zamora,
Roberr Albrecht and William
Scarvie. Published by the Reston
Publishing Company, this book
takes you through Per Basic from
very first principles. It 1s suitable for
any ROM Pet as a first guide.
Unfortunately, at £11 it is very
expensive in the U.K. Chaprers
include “Gerring 1o know vour Pet™,
“Training your Pet 1o speak Basic™
and “The world of Pet variables™.
The rext is easy to understand, and

there are some demonstration

RESPONSE FRAME

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

programs. Once you've gor that
under your belt, you might like to
iy a follow-up volume 32 Basic
Programs for the Pet Computer by
Tom Rugg and Phil Feldman.
Published by the dilithium Press,
this book retails for around £7.
Programs include Flashcard, Siop-
waitch, Roadrace, Groan and Wari.

ZX KEYBOARD

B I am the owner of a ZX-81

and would like some advice on

which add-on keyboard I should

buy for it, as the existing one is
very slow to work with.

Martin S}r{f{.l'z,

Cardrff.

THERE ARE a large number of

keyboards on the market for the ZX-

81. It may reassure vou to know that

we have never had a single
complaint from anyone regarding

the extension keyboards they have
bought for the ZX-81. The best
thing to do is to write 1o three firms
which make a keyboard in the price
range you can afford — most scem to
cluster around the £20 and £30 mark
— and select one of those. Redditch
Electronics has been in the business
of making ZX keyboards for at least
as long as any other firm in the ficld
$0 it may be worth approaching.
Protos Computer Systems has
produced a heavy-duty keyboard —
see Your Compurer, February — but
this iz very expensive at £64.95. The
dK computer keyboard at £28.95 15
supplied as a kit which is particu-
larly easy 1o connect up to the £X-
81. Derails on 03447-4731. dK
‘tronics, on 0493-602453, produces
anumber of ZX add-ons, including a
kevboard for £27.95. Fuller Micro
Systems produces a keyboard unit
which completely swallows the ZX-
81 to produce a very neat enclosed
unit, The keyboard kit is £18.95 or
£24.95 built, plus £11.75 for the case.
Details on 0531-236 6109,

WORK AND PLAY

B [ am managing director of a
small company which at present
has an informarion shortage.
This is due to the complexity of
handling the details of a relat-
ively modest volume of
paperwork relating to purchase/
sales ledger, stock control, cash
flow, etc. We have consequently
decided to investigate the
advantages of using a computer
system. We would require in the
first instance the most economic
system suitable for our needs to
allow us to evaluate the full
potential advantage with a view

1

| with disc storage,

to expanding or renewing the
entire system, if advisable, at a
later date. Qur preliminary
investigations show we require
at minimum a 16K or 32K unit,
cassette,
printer and either a built-in
VDU or separate monitor. In
addition, however, the eguip-
ment will be kept at home and so
it would be suitable for personal
use. That is, introducing my
children to computing, playing
games, using the screen for
design and drafting purposes
using a light-pen facility which
in turn would mean high-
resolution multicolour graphics.
Having read any amount
of awvailable literature, I
am confused. There is no
immediate urgency, so if equip-
ment is shortly to come on to the
market which may prove more
suitable than current items, I
would be prepared to wait.
Fohn E Adams,
Norringhan:.
THESIMPLE answer to all your needs
would be an Apple II, but it is far
from the cheapest machine. If you
subrract the need for high-resolution
craphics and the hight-pen, there are
many machines at the lower end of
the domestic market which could
provide much of whar you require.
Of greater importance than, say, the
light-pen, though, is the availability
of suitable software for your busi-
ness. It may well be that there is a
Pet program which you could use off
the shelfl You certainly do not wam
10 2o to the lengths of computerising
vour business once, only 1o do it
again in 18 months® time. Obtain
some Intersture on the Apple IFTTT-
2020, the 80-column Pet, and any
computer around  £300-£4000 you
find attracrive. Make sure you
enguire about suitable software
before deciding.

U.S. SINCLAIR

B While living in the U.S.
earlier this year, I bought a ZX-
80. I returned to the U.K. and
contacted Sinclair Research,
regarding conversion for U.K.
use. I received a reply which
stated that it was not possible to
convert the unit. After several
telephone calls to Sinclair, I was
informed by the technical
department that a conversion
could be possible, but they were
unable to help or advise me, and
suggested that I wrote to a
computer magazine! At present [
have the ZX-80 plus connection
leads to the TV, and the correct
input voltage via a 220-110V
transformer to the Sinclair
transformer unit.

Coim Grimzood,

Tonbridge, Kent.

SORRY COLInN, but if Sinclair
Research cannot help, neither ¢an
we. However, 1t seems thar although
the work required could be done, it
would amount to a considerable
degree of rebuilding, possibly more

than the ZX-80 is worth. Why not
buy a secondhand ZX-50 for around
£35; or try and find an American
TV: or the last alternative is ta forget
i and buy a ZX-812

SPEAK TO ME

B Would it be possible to add a

voice o my ZX-81, similar to

that of the Speak And Spell

game available, or are there

commercially-produced voice

umnits? What can I buy to help me
use the ZX-81 porr?

William G Lockirr,

Rind,

Clzad.

COMMERCIAT units, with
vocabularies of around 144 words,
are available which you may be able
o adapt for the ZX-81. The best
thing ro do is 1o write 1o thosc
advertising speech units and find our
which of them could be adapted for
the ZX-81. Units to produce music
from the ZX-81 are available. A full
range of hardwarc add-ons for the
ZX-81 15 available from the Buifer
Micro Shop, Streatham High Road,
London SWI6. A programmable
input/output controller based on the
Z-80AP10 15 available from Thurnall
Electronics Lid, telephone 061-775
4461. This allows vou to use up o
16 programmable inputfoutput
lines, all TTL compatible. Control
of the port can be carried our from
within programs. R D Laboratories
— D920-B4380 — prur'ldx:s a number
of hardware interfaces for the ZX-81
which could prove useful.

WHICH PRINTER?

B 1 own a Vic-20 which I intend
to expand to its full potential, as
and when finances allow. I am
interested in purchasing a
printer and the ZX Printer,
being the cheapest available,
appeals most. Could you inform
me if it is possible to connect the
ZX printer to my Vic-20 and if
this is very technical, is there
someone who could supply the
necessary goods ready
assembled? As a hobbyist, I have
limited resources, and technical
expertise. Could you therefore
inform me of the most suitable
alternative if my suggestions are
not feasible?
K Peat,
(:‘IJ<I«'I;|'IL'.-'JI|'JE,
Derby.

Nick LameerT at Quicksilva tells
us he has made an interface to
connect the ZX printer to the Acorn
Atom. There seems to be no reason,
if this is true, why the same could
not be for the Vie-20.
However, the unit will, of course,
cost something, and the £X prioter
output — although adequate for
mMosl purposes — in no way
approaches the splendid guality of
the Vic 1515 Printer. You can con-
ract Quicksilva at 95 Upper Brown-
hill Read, Maybush, Southampton,
Hampshire.

L‘UI'LL'
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HOW TO GET SERIOUS ABOUT
GRAPHICS FORONLY £3-50

Fed up with listings that igriore the graphic approach’?
| Isyour PRINTING and PLOTTING still guesswork?
| Doyouwant towrite data programs with graphic PRI INTAT
and PLOT and professional looking ‘windows and ‘scrolls?
Or maybe you're still trying to find the successor to Space
Invaders! All you need is ingenuity. .. 7
| and the PRINT'N'PLOTTER JOTTER. .
'|l It's the professionally-produced ZX Graphics—S
| aid designed by enthusiasts....for enthusiasts.
\I Just take a look at the specification -then think
| ofthe possibilities for real graphic graphics!
'-"!_ _%_ | PRINTN'PLOTTER FILM TOO — FOR ONLY £2.25!

\ Jotter ‘FILM is a matt Polyester filmversion of the “JOTTER” Grids
identical insize so you can co-ordinate precisely PRINT and PLOT
| Or you can copy photographs, drawings, maps, charts! The surface
{ ofthe filmis ideal for drawing (with pencil) and erasure.

e 'lL With both JOTTER and FILM the graphics possibilities are enormous —
Rismmn \ despite low resolution. Isn't it time you got serious about ZX Graphics?

> hol 2 _-ZXB‘SG |I---------------
d e -_mmm:::::g | Postto Butler, Currie & Hook, 19 Borough High Street, London SE195E.
et FleAr eE Loy | Fleasesendme_ “Jotters” @ £3 50 finc VAT, PEP)
Numbered / Vi T auﬂﬂ',:.i“_ i ]\ Please send me “Films” @ £2.25 (inc AT FEF] ey
: / PRINTNY Please send me your illustrated leaflet — [ endlose a stamp. i ]
PLOT Grid. |J;.r | o iy _
ettt )i | PASERE ERL Please bill my Access/Barclaycard Mo
PRINTOrD, e l et et SR AR L
Board backing: notes 100 Sheets. Size A4. I daress— —
sl : Yharie i - =P Eack
i‘;ﬁgi:'g.i?lﬁ"g::.:;:?fﬂgﬁ?;&ﬁ%ﬁ.a:sﬁ_h&anacn EC1 A GO0 AT deTPALCTIT WIZHN 85 Powrs of receips. i you nequine 192 (lad rturn post please #0d 500 1o ~loGer price.

« Microware |31 Metton Bd. Leicester % 8% ®» ® & &% & & &0 &8 B & 0 _§;]
G K 70, -\ ZX-81 OWNERS
| a - , ACCESS TO THE
‘ : : o%asie OUTSIDE WORLD!
. Using our programable

INPUT/ OUTPUT controller

VIC SOFTWARE COMPUKIT SOFTWARE based on the Z80AP10, you

®Breakout . . . need we | :Di‘f‘k Sh;‘)'f’l-l .. get can use up to 16 programable input/output lines,
| saymore? £6.70 :;: ZL?” 2! =0 all TTL compatible. Control of the port can be

®SeeSaw . . . move St : carried out from within programs giving a whole

SeeSaw to catapult men ®Maze . . . escape from new dimension of uses for you ZX-81 computer.
| andburstballoons  £4.60 maze in fixed time £4.80
| i &Mazs Chaa Sotonto The port can be used WITH or WITHOUT the

indmaster . . .

et £6.50 | orgeteaten £5.80 16K RAM PACK & PRINTER.
‘ ® Artillery OER o @ Fortune Teller . . . your Available in kit form or assembled, and comes
| trajectory and blow up past, present and future complete with instructions, a pack of software
| your opponent! £5.00 | told by computer notes and circuit ideas.

fortune teller £7.00

ALL RUN ON BASIC VIC! o0

| ALESK RHOCRAMS £10.99 IN KIT FORM S0p Post +
A::cking +
£13.99 ASSEMBLED Ll
Many products coming soon. Look out for Ads Snap on Analogue card and Relay board avaif-
MAIL ORDER ONLY FPlease add 25p p&p able shortly. Send SAE for detais,
A & P ELECTRONICS .
36 Hillsborough Court ___ THURNALL (ELECTRONICS) ENG.
E j | DEPT Y, 95 LIVERPOOL ROAD, g
Mortimer Cres., London NW6 [EZZME . \DISHEAD, MANCHESTER M30 5B =N |
TEL: D61-775 4461 (24 hour)
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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.

WE SEEM 1o receive a siaggering
number of letrers from people who
are 14 years old. A possible
explanation for this unlikely
phenomenon is that perhaps our
correspondents like to pretend that
they are child geniuses. For the
youthful element in our readership,
here is a note on statistical functions
by Leon Goodfriend of Cardiff.

Most scientific calculators now
have statistical capabilities; suitable
programs are available for many
micros, he writes. We are all aware
of the simplest of all statistical
functions — the average, or arith-
metic mean o give it its proper
name. It is found. of course, by
dividing the sum of the available
data by the number of data. We say
that:

sum of data
Averags = number of data

ar

n

This introduces several pieces of
notation:

x is the average value of x
¥ x is the sum of the set of data
n is the number of data in the set

In general ¥, the Greek capital
sigrna, represents the sum of a ser or
series, and a straight line above a
letter indicates the average or méan
value.

The average is a useful and power-
ful rool, but it does not always tell us
all we need to know. Look at the
following sets of dara:

x{17.18.18,18]  vI3,11,21,33)

X is 17, as is ¥, bur we can see that
there is a much greater variation in
the y set than in x. There is a way to
measure the variation of a ser. It is
known as the standard deviation, and
has the symbol on — the letter o is a
lower-case sigma.

To find the standard deviation we
need to know I x.n and also another
Figure 2. Non-linear curves.

Logarithmic griph y=ceminx

piece of information, Yx® — the
sum of the squares of the values of x.
The formula for standard deviation,
like many others in statistics can take
several forms and the following is
one which is widely used:
Ty _ (L
an = —'—';1"'-

Using this formula we can find that:

xon (standard deviation of x

set) = 1-2247
yon = 11-225
There is another form of standard

deviation which is preferable if we
need to estimate deviation of a set
without using all the data in that set.
This second form of standard devia-
tion has the symbol gn—1 and is
found as follows:

=
n—1

xon—1 = 1-4142

yon—1 = 12-9615

To distinguish between the two
tvpes of standard deviation, we call
on the population standard devia-
tion and an—1 the sample standard
deviation. The sample standard
deviarion is usually used when we
are dealing with large sers of data
and do not wish to enter them all
into a calculator or computer. It
allows for the fact that a small
section from a set is less prone to
variation than the whole set.

Standard deviation and averages
can be applied 1o bar graphs and
single sers of data, but we are often
concerned with graphs which show
how one commodity varies with
another.

Look at the graph in figure 1. It
shows how the length of a spring
varies under different loads. The
points corresponding to the results
of the experiment are shown, along
with the best straight line berween
them. Any straight-line graph can be
expressed in the form

Y= mx + C
Clearly, x and y specify the position
of a point on the graph, but m and ¢
require some explanation. The
length of the spring with no load is
50cm. This is the point where the

FINGERTIPS

100-
90-

80+

70+

E 60-
£ 50
= o

38 40

Load (kg) (]} 1
Length (cm] 49 60.1

Load kg

2 3 4 5
722 79.3

Figure 1. Experimental data plotted as best straight line.

line of the graph crosses the y or
vertical axis and is called the
intercept. It is given the symbol “c”,
§0 “c™ is the value of y when x=(.

We can also measure the slope or
gradient — shown by the symbol
“m"" — of the line. This can be done
by drawing on the graph, but we will
concern ourselves with a numerical
method.

To find m and ¢ we need the
following information: £ x, Ly, £ x2,
Exyn. Yxy is the sum of the
products of each pair of dara i.e. for
each pair of data, multiply x by v and
add the answer to L xy.

These equations will give us the
best straight line through any set of
points:
nixy—Lxly

e TR
¢ = L¥—mix
n
For the graph in figure 1, m=10
and c=50, so we say that the
equation of this line is
¥y = 10x + 50

Note that if the line slopes down-
wards from left to right then m will
be negative.

Once we know m and ¢, only one
of the values x and v needs to be
known for us to calculate an estimate
of the other. To indicate the esti-

Table 1. Characteristics of various modes of regression analysers.

mated value of a number, we place a
circumflex above 1t and the estima-
tions for a straight line graph are:

¥ =mx 4 cC

I

In the same \'t'.:;}' that we use
standard deviarion ro measure
variation in a single set, we have a
means of measuring the closeness of
fit of a set of points to a straight line,
This is called the correlation co-
efficient and has the symbol “r’.
The correlation coefficient is given
by the equation:

nZxy—Exty
InExi—(ExR] InXy2—( Tyl
and for figure 1, r=0-99509.

The value of r will always be
berween =1 and 1. A negative value
simply indicates that the gradient of
the line is negative. Values close to |
and —1 indicate that the points are
close to a straight line while values
near zero indicate that the dara
probably do not represent a straight
line graph.

If the result is exacly 1 or —1,
then all the data lie precisely on a
straight line. There is another test,
known as the decision coefficient,
which is simply the square of the
correlation coefficient and has the

(continued orr néxt page)

=

Exponential graph yec a™®

Power graph y=cx™

Type of Input
Regression X:y
Linear X1y
Logarithmic Inx:y
Exponential x:lny
Power Imx:iny

For

c

formula
yields ¢

formula
yields ¢

find exponent
of result

find exponent
of result

To estimate y

Input

In x

X

I x

For
output
formula
vields ¢
formula
yields

find exponent
of result

find exponent
of result

To estimate x

Input For

output
3 ¥ formula
yields X

¥ find exponent
of result
In y formula
yields %

Iny find exponent

of result
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feontinsed from previous page)
symbol r®. This always returns a
positive answer which tends to be
closer to zero although values of r
very close to 1 remain virtually
unchanged.

There are three types of graph
which may be analysed in much the
same way as a straight-line graph.
Figure 2 shows a logarithmic graph,
which has the general equarion

y o= min + &

s0 rather than multiplying m by x,
we must multiply m by the natural
logarithm of x.

For ithose who have not used
natural logarithms, they operate in
just the same way as the log and
antilog which are more common in
lower maths, but whereas log
operates to base 10, In (namral log)
operates to base *'e’, which is
approximarely equal to 2:7183. The
term for natural antilog is exponent
(™).

It is possible to form a whole new
set of equations to analyse the
regression of a logarithmic praph,
but there is a much simpler method.
Rather than performing our calcula-
tions using y and x, we can perform
them on y and the natural logarithm
of x (In x). Thus we will obrain
values of E(ln x), E(n x and
Y (in %)y rather than Ex, Ex? and
Fxy

We can then apply all our usual
formulae except that to estimate y
we must again supply Inx rather
than just x, and when calculating an
estimate of x we actually receive an
estimate of In x so we must find the
exponent of this number to obrain
the correct estimation. Similar
correction processes can be applisd
to exponential and power regression
— see figure 2 — as wable 1 shows.,

Ivan Soh of Sheffield writes, this
program runs on the Casio FX-602P
programmable calculator. It solves
an 0 x 0 determinant where n=2, 3
or 4. These are the most common
sizes: that are likely to be
encountered by students in mathe-
matics course.

The program can easily be adapted
to run on the 502F by anyone who

AC MinF (22
LELe MRF "SIZE 7" HLT INT MinB8 (135>
= MinF MRBE-Z=x>=8 GOTOS (233
LELY "E(SIZE)X" PRUSE RAC MinF (38)
GOTOE (372
LELE2 =>2=F GOTOF (483
MEEE MinF 1 Minls (44>
AC Minly? Minl2 MinlF {483
LELG 1+16#CMEIZ+10=Minl7 512
LELI MEIF "z ARIV 7" HLT IHD Minil& Minl+ 735
1 M+17 M+18 (76>
S2 GOTO1l <782
MREF Min@a (26
1 M+15 MRE1Z ==+ IND GOTOB GOTOB (87>
LELZ MEG]*MES4-MREOSEMEBZ=60TOS (97
LELZ MEG1#(MEOSH#MEOS-MRESEMEES— (1183
MEGZ# MRO4EMEAS-MREFENREE + (1225
MEGz#ECMEGdEMEES-MEEF$MEES = GOTOS (1355
LEL4 cMES1#MEEc-MESZEMEGS (MR 1#MREIc—MRE1Z#MELIS )+ (1560
CMREZ#MEES-MRE1 $MEA7 2 MR I G#MRIS-MEIZ#MELI4:+ (17&3
CMES]1 #MEOS-MEEd*MEES # (MRELBFMREIS-MREL 1#MRE140+ (1360
CMRBZEMEE T -MREIFMEES ) # CMEESEMEI6-TMR1Z#MELIZ2+ (2162
CHMRE4¥MEBE-MREEZ¥MEDS ) # (MEESFME1IS-MEL L#ME130+ (2365
CHMESZRMEAS-MEE4FMEST Y #CMRE2%MRE14-ME 1 O%MR1Z 0= (25585
LELS HMinlF <258
AC Miml? Minl2 Minl2 Mingbd {(2e3
MEIF "<DET>= ARIF" HLT (275>
GOTOE C27E2
TOTAL STEFS: 276
FEGISTER USED: Z2 MAK. (RE-R4-B3-R1&6-E13:Fi1F2
LABLES USED: S0§-52
Program 1 for Casio FX-802F to solve n x n determinant. The numbers in brackets at the end of each line are step
naumbers for checking purposes only.

When rthe program is called,
“Size?” is displayed as a prompt for
the user to input the order — that is;
the size n of the n x n determinant of
whose evaluation is required. If a
decimal number 15 entered the
calculator will evaluate a deter-
minant whose size is the integer of
the input value. Should an out-of-
range number be input, the errcr
message *°E (size)” appears for about
a second and then the “Size?”
prompt is displayed again.

The first time the program is
called, by pressing the program
button under which the program is

dererminants of size n,=n,_, by
defaulr.

Data is asked for in the usual
notation 2 MN where M and N are
integers which denote the position of
the elements of the determinant.
The user entersa 11,a 12 and so on,
to evaluate the determinant.

The answer is displayed as
< DET> = answer. It is stored in
register 1F and hence can be
displayed on pressing MRIF.

Mote that when Goto o is pressed
— where n is the integer-deter-
minant size — the calculation is
performed once again and the

input, beginning with register 01
upwards.

Five other register 00, 17 to 19 and
F are utilised when calculations are
performed but are cleared at the end
of each evaluation.

However, errors have 1o be inpur
manually, No provision has been
made for software corrections of
errors because it takes up much
mMOre UNNECEssary program space.

Wote that | have optimised the
program steps, and the utilisation of
registers and labels.

A reader in Haywards Heath,
Sussex, has written a program in

has experience of Casio | stored, n=0 by default. Subsequent | answer displayed. The elements are | response to our ladder problema few
programmable calculators. evaluations will be performed for | stored in the order in which they are | months ago.
Pragram 2. Ladder and box.
B@e ¥&  LEL 625 18 18 a5a 84 24 Gys  oa =) iee 38 SIN 125 55 = 142 14 18
gl 11 A B2E D@ @ 051 9%  PRT 476 75 = 181 38 TAH 126 35 1/% 158 95 =
BEZ B2 2 gy 32 ¥ T 852 42 RCL AFY 43 RCL 182 24 e 127 &5 b3 151 32 STO
a3 93 . azs o8 a 833 B2 B2 are o8 ag 183 7 - 128 42 RCL 152 aa @@
@ad  ar 7 823  po & @54 £S5 o ars 23 = @4 @i 1 128 @4 [5E 153 82 RTH
aEs 42 S5TO 038 8o a 855 @i 1 gae 42 STO 195 B85 * iza 35 = 154 7€  LEBL
BES 6@ 66 B2l 71 EER BSE @@ a as1  @a fals) iB& 43 RCL 131 65 o 155 75 -
Gy oo a 832 12 E 857 95 = as2 42 ST0 187 o8 B 132 43 RCL 156 43 RCL
@gas 42 STO 633 76 LBEL 858 93 PRI 683 6z 03 168 95 = 133 &l ai 157 18 ig
aas. al a1 834 12 C @332 55  ADV @84 89  PRT 12 32 RIH 124 25 = 158 65 b
gle 42 ST0 835 71 SER gen 91 RS ass 7 SBR 118 76 LEL 135 94  +/— 159 @i 1
@11 a2 az G35 75 = gel 78 LBL gae &5 ; 111 85 + 136 895 + 168 a8 (5
giz 42 STO a7 7 SEE g6z 12 B gsy 42 STO 112 45 RCL 127 43 RCL 161 95 =
8is B3 a2 B3z 55 + BES 43 ROL B33 as a5 11z @82 a2 128 @z a2 162 42 &STD
gid 42 BTQ @z3 7 SER #@54 @@ el a99: 23  FRT 114 7S - t@a a5 = 165 1@ 16
Ai5 64 g Bd4E 12 E 8B5S 42 STD ase 83 ADY 115 43 RCL 148 93  FRT 164 43 RCL
Bie 42 5TO @41 42 ROL BeE B2 az B9l 92 RTH 116 @3 a3 165 @8 B
@i? @s @5 442 94 a9 8657 253  PRT a2 LEL Itv 95 = 141 92 ADY 166 55 .
P1g 93 . B4z &7 ER 858 7 SER 8o 65 ® 118 42 ST0 142 €5 X 167 @1 1
als @i i B44 14 i @59 £5 s 894 43 RCL 115 @1 o1 142 42 RCL 168 @@ ]
pzE 42 STO 843 =1 GTO arg 2 ST0 825 B8 a8 iZe 43 RECL i44 o 18 169 95 =
Bzl ag & ad4s 13 C 871 B4 a4 826 35 = 121 B4 a4 143 55 = i¥e 42 STD
g2z a1 1 847 78  LEL @72 99  FRT @97 Gz 3 122 75 - 146 5%  INT i71 B8 88
P23 oo 2] 48 14 o ers 98 ROV @98 395 = 122 43 RCL 147 55 B 172 92 RTH
a24 42 ST GdS 43 RCL G674 43 RCL gag 22 Iy 124 B85 as 148 43 RCL
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Ifyou’'re looking for a home computer, you Il already
knowthatthe VIC doesitall. Tohelp you get started,
we have put together this attractive cost-saving

package.

VIC-20 e

+ Cassette Deck +
+ 10 Blank Cassettes o+ }ﬁ;ggr;tg sa::r;?:;v

+ Introduction to Basic , -
N . £212
S + User Manual 4 |

Dot Matrix Printer

Memory Expansion Board- Plug-in Memory Expansion

Tractor feed. 0 Multi-slot unit used to Gartridges
Iflacmi gec, line at 30 accept memory and/or 3k —£26.04, 8k — £39.09,
' EnS{a"f’?SP” '”E &<~ game and program 16k — £65.17 plus VAT
‘ o mﬁ,‘;ﬁ §|j‘§ EJTT > cartridges Single Drive Floppy Disk Unit
e . R DT £395.00 plus VAT
'E;}Q@glgﬂ@,ﬁ“,‘%ﬁ The standard features of the Vic are: * 5K RAM expandable to 32K * 16 screen
" < R Qe colours * 8 character colours * 3 tone generators, each of 3 octaves — plus white
kL @t‘.ﬁ"‘“ﬁ.@f" noise generator % Screen display 22 charactersx 23 lines deep * Full PET type

graphics * High resolution graphics capability * 8 programmable special functions.
I EES DN EEn DN DN GEN SED GBI D BED DD GEN DN DEn DEN DD DN D DS SN DEN BN DEN S e - - -
Goods required Price MAIL ORDER to: Adda Home Computers Lg. ‘V
FREEPOST, London W3 BBR or telephang your

order (24 hours & day) to 01-992 8504 quoting your
Wit ACCESs OF AMencan Express numier.

*| enciose a cheque, made payable to Adda Home Computers

Limited for
*Please charge my Visa/Access/American Express account. My acount
Add £4.00 post, packing and insurance for Total€ number is
special deal and £1.0d0 post, packing and *Flease add my name o your mailing list
ingurance for 2 other items. Add 15% to all *Defete as applicable
prices for VAT ’
DR e e e L e
Name: SHOP ADDRESS: Adda Home Computers Lid. /
'{lﬂkﬁctoﬁarwd.hﬁn. Lp‘ru:]lun, W3,
inear North Acton tube station
e Tl 01092 9904 _
OPEN: 10am=Bpm (Tuesday-Friday),
102m-5pm {Saturday).

TERMS AND CONDITIONS: All goods sold subject o Adda terms and conditions of sale. Full detasls availabie of request, but
inglude: 7 day money back guarantee, Adda 12-month hardware warranty. Please allaw 21 days for defrvery. Allow T days for
personal cheques 1o be cledred. Quoted prices are exclusive of VAT,
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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.

PACK 18/ 1 includes sl of:

AlR TRAFFIC CONTROL: Ansmated radar screen of busy
pirport shown, you must bring planes into land;
INVADERS SELF PLAY, PHONEBOOK — koop friends’
and relatives’ numbaers on cassare; DATE 81 —
computer dsting program. Who will it pick for you?

ALL ONLY E4.85

CONTROL TECHNOLOGY —

PERSONAL
COMPUTER SCIENCE

PACK 184 2 includes all of:

ADVENTURE ATLANTIC: You may become vary fich of
you may be marconed forever; BREAKOUT: SOUASH
PRACTICE; LANGUAGE TRANSLATOR translates any
European lsnguage to any other; COMPUTAPRINT —
usa this prograra to predict results of horse races,
foatball pools, s1c.

ALL ONLY £4.596

Cassette 1%

PACK 18 3 includas all of:
1M BO0: video roadracer; DRAUGHTS: Computer
Chequers; BATTLESHIPS — nautical warfarn on your

OWN COMpPUTSE .

MASTERMIND — Brain Teaser, sea f you can beat &
microslectronic mind.
ALL ONLY £4.96

A super valus cassens of 18K and 1K software written in
Machine Code and Basic

Includes:

React, Invaders, Phantom Aliens, Maze of Death,
Planatiander, | Ching, Hangman, Invaders, Laser Base,
reclangle plus more.,

ALL OMLY £4.58

Tapebook 50, Version 3

The breakthrough you've waited for:

PROGRAM THE ZXB1 IN ENGLISHII

With GAMAL B1 you can now-write sdventule programs
in hours not weeks and with GAMAL 81 you'll heve
avery adwenture you'll ever want for the price of one.
Comes on cassatie with instruction book, £7.56

50 programs for the IKRAM ZX81,

Latest version includes:

SOUASH, BREAKOUT, COLUMBIA, SPLAT,
INTEGRATION, CREDIT CARD CALCULATOR, BANK
AFC, VATCHECK, TANK BATTLE, TORPEDD,
HEXLOADER. BINARY CONVERTER, AND LOTS, LOTS
MORE.

Still amazing vakee ot £8.96 tha ot

PACK 16/1 + 168/2 + 16/3 |
{any two only £5.95)
ALL THREE OMLY l
£8.95

TAPEBOOK 50.3 + CASSETTE 1%
BOTH ONLY
£9.96

BOTH OFFERS ARE ONLY £13.86
SPECIAL OFFER
TO ALL IX81 OWNERS

All prices encluda VAT and postage and packmg

CONTROL TECHNOLOGY,
39 Gloucestar Road, Ges Cross,

Hyde, Chashire SK14 &G
061-368 7558

Ctech Software
Simply Megabytes
Ahead!

ATvM

DEFENDER: You defend the planet against UFD's, fast
mowving, Hires Graphics, Sound effects, Thrust, Laser Torpeso,
climby, descend, superbly detailed Gd + T5; £4.00

ASTRO BATTLEZONE: fastened in the cockpit of your
starcruser, you view the 30 graphics of the earth revohing
silently below, staring down your head up display you suddenly
glimpse the enemy hurtling towards you, you turnat them, the
horizan rolls over, The enganes roar 28 you climb 1o the

s1ars G4 + THE5.00

FRUIT MACHINE: Dur version has HiResgraphecs, nudige,
collect, respin, gamble and even plays ~Oranges

and Lemaons” when you win G334+ THi4.00

POLECAT: Counuyside Packman, you must mowe your Rabbit
thrsugh the underground maze, but you are being chasaed by a
polecat so you must run ke a rabbit until you've collected all your
YOur carrats growing onothe top of the Burrew G4 + TS E5.00
MINEFIELD: You must stear your way through a penbous
minefield without exploding any. mines: blastng mings can
cause chain reactions, GO + TS5ES.00
EARLY WARNING: Atomic Missile Command, destroy the
attacking ICBMs using a realistic radar screen and intercept
mmssiles G4 + THE5.00
N.B. G GRAPHICS T = TEXT

ANY 3 ONLY £9.00

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

All prices include VAT, P&P.
For other Products, see our advert on page (0

Full Colour
and
Superb Sound

VIC-2/

SOFTWARE

Our fatest VIC 20 package is VICSOFT 7
and includes all of —

BREAKQUT: Thea noisiast and maost eolourful you've sver seen.,
SOUASH: Will you make a tournament champian?

DEATHRACE 2000: Driving in & rizy road race you must run-over
&5 many pedestrians as you canl!

SOUNDS: A sound effects symthesizer program. Everything from
helicopters to birds of paradise meny doaven

MOROIDS:; Your astronaut must aviid the asteroids, very fast
graphiesi!

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

WARLORDS: Frotect your castle from giant boulgers!!
VICSOFT 7 costs just £5.95 and
that's inclusive.
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-' SOFTWARE FILE

Software File gives you the opportunity to have your programs, ideas
or discoveries published. We will accept contributions for any
personal computer and will group programs for like machines
together in the file. Please double-check your listings before sending
them, and specify the memory they require. Mark your letter clearly
for Your Computer. We will pay £6 for each contribution published.

Breaking out

J D H Jones,
Bangor on Dee,
Clwyd.

MY PROGRAM is a simple version of Breakour
using almost entirely Peeks and Pokes.

Control is achieved using the Z key for left and
the C key for right. First the computer draws a
multicoloured wall using lines 15 to 70. A dot
then appears at a random position along the
bottom, the hall proceeds o bounce against
the wall and the sides knocking out a brick
every time it hits the wall.

You have a bat with which you must bounce

the ball back up the screen to knock out
another brick. If, by missing it, you let the ball
reach the bottom row, you lose one of four
chances. Eventually, if you do not lose all your
lives yvou will break our of the top of the wall
and win the game.

During my experiments with this program I
discovered that it could be converted for use
with joysticks by adding lines 13 to 470 shown
at the end of the program. These extra lines
allow you to use the joysticks with up for left,
and down for right.

13 POKE 37139,0; POKE 37154,127
110 S = PEEK{37137)
140 IFS = 174THEND =D - 1:POKE 8145+ D,32
150 IFS = 182THEND =D + 1:POKE 8141 + D,32
470 POKE 37154,255:END

g PEINT:FRINT" HIT
2 GETRF: IFH#=""THEHZ

5 FORJI=2TC7
26 FORI=8TOZ1

HEXTI -HEXKTJI
FORI=GATO131
FOKEFYZ4+1. 168

78 HEXTI
FPOEETESE+E+204%Y, 81
FOKEE142+D. 28
FOKES142+D, 9=
POKE=144+0, 98
S=FPEEEC 1372

(i}

IFI<HTHEHD=H
IFRZ15THEHD=12
FOKEPEEE+A+25%Y , 52

H=EtTE

=4+l
IFY=22THEHZE4
IFY=BTHEN48E

S R L O L et el et
Wl Pedr Py s 00 RO CD = L0 e = (=0 15

{5
I
o B A A B 8 e, o o o et )

FOKEZEETE. &

2 REM#sfRsBREAROUT $FEs8E
2 REM##%EY DAVID JOMHESH#¥#
4 REM 11,182
5 FRINT"I3" :FOKE3ZGEPS. 2
& PRINT" THIS IS THE GAME
o ERTNTEY
S RIGHT"

AHY KE

FOKEZ2444+ T+ J-20%22, J

TF R 10RE 2 ATHENDMH =T :

IFFEEK  FESE+E+22%Y s =186RNIDY=—1 THENDY=1 : FOKE
IFFEEK {P7EZ+X+224Y =08 THENDY=-1 ' FOKEZES7E. 24

E]

dEREAKOUTE" :PRIMT :PRINT"THE Z-KEY MOWES LEFT":FRINMT"THE C-KEY MOVE
4OTE PLAS
POEESSETS, 15:Y=20:DY=-1:C=4 : GOSUE1888 - FEINT "J"

IFS=3ZTHEMD=I—1 :FOKEZ145+0, 32
IFS=234 THEHI=DI+1 :PORES 131 +L. 22

"CHAMCES

268 GOTOPS

S8 FOKEZEETS, 146

310 FORI=BTOLEEE: NEXT

326 POKEZE274. @

336 C=C-

346 PRINT" Sibelelalaee® i Ol HAVE " iC:
343 FORT=8T01588:NERT

345 FORK=GTO24 : POKEFIZ2+K, 32 1 HERT
356 [FCHETHEN: ¥=26:TY=-1: GOSUE180E  GOTOTS
355 GOTO466

466 FORU=ETOS

418 POKEZESTS, 240

420 FORI=1TOSE HEXT]

438 POKEIEETS, &

448 MEXT

458 FRINT"# COMGRATULATIONS

TOU-YE DBOHE IT"

fcontinued on next pagel

YOUR COMPUTER, APRIL 1382 71



SOFTWARE

(continued from previous pagel
S5 PRINT cDlllepeE” 1818 DH=IHTORHDOLs#3i-1
468 FOKEZEZTE, O tEze IFD-=GTHEHIB1GE
376 '”%-iIi 1ozE RETURN
1886 ==IMT RHDC I sEZB8+1 =ERDY .
Mystery program
B Lo e LOMWE MYSTERY FPREOGERHM
Ashton-Under-Lyne, 7 = =
Greater Manchester. L__?Eﬁ IE LIET LT 1555—'" i AT 3o
THIS 1§ A short program which enables a Basic } = FRIMTTHE '-':F ‘F'['_:EI{ H_ * i'—f ": _EEEh 'T_H 'f 1a ;
stmaction to be translated into machinecode | 2B LET L = PEEK €ff + 22 + 2956 * PEEE: tH =20 =]
without the use of an interpreter or assembly | | 25 LET A = A + &
code. When you have finished entering i, 2 FOR M o= 1 !: l=
simply press Run and all will be made clear. 25 [F FEEK + B 3 <> 126 THEH GUTO S8
. 4ELETH5H+EE
ROM trICkS 45 GOTO 55
Stoohen Bers = | |58 PRINT CHRE CPEEK CH + AdD:
Eaton Bray, =03 ||| 55 MEHMT H
Bedfordshire. 68 LET A = A + H + 1
ToNy POULTER'S noughts and cresses | |65 IF A< 16214 THEH GOTO 13
program, which appeared in the February | | P LET H# n-cpos @ 2ESET
issue, works perfectly in 1K but notifloaded | | 75 FORp H = = -
into an extended ZX-81. This is because with | | —5 FifiFF - = ;’ Ili: ;EH 423
more than 3.25K RAM connected, the display | | =2 ,;', 5 : ;
file is expanded by the ROM to fill the screen. g2 HERTT = . S : o
To trick the ROM into setting up a minimal QE FREINT AT 1512 H: CHE# (CODE AF cH) + 1 44
display file, type either as a direct command, 95 HEZT H
or as line 20:
POKE 16389,68 O 7 STl
, FOR Zx81 IH SLOW MODE
This command followed by the CLS in line 23 e = TH o il o S B e M e = AT i
S Gt it veriable RAMiop o 17408 = FOR Zx56 LuITH 2K FOM. CHAMGE THE FOLLOWIMNG LIMES.
it is when only 1K RAM is connected. As = b e . o
Tony Poulter says, if the length of his &2 IF E‘""- 16924 THEW GOTO 15
program is altered you should recalculate the 38 PAUSE &8
variable P by using the expression 5% POKE 18437 . 255
(PEEK 16396+ PEEK 16397+256)—28

Electronic keep-fit
A J Capper, |: Jf:}ﬁ,ﬁ

Bristol.

THIS PROGRAM incorporares the best featurt:s
from a wvariety of sources 1o provide a
disciplined approach to regaining fitness. One
of the problems in our society today is that we
do not get enough exercise, and computer
addicts are worse than most. 5o it seems
reasonable to use your micro to help you to get
fit and stay firt.

The program uses the concept of pulse-
regulated exercises, a concept pionecred in the
U.S. and in the City Gymnasium in London.
This is based on the idea thar the maximum
pulse rate that should be reached during
exercise will vary with the age of the person
doing the exercise, and for this stage one
program, the relationship is:

Training Pulse Rate=(200—Age) = 60%
This is the value given ro the variable %P in
line 3, and is the rate at which the bell wall
sound due to lines 94 and 95, so that you can
check your pulse rate at the end of the session.
As long as your pulse beats no faster than the
TPR, you will not be overstraining your heart
— but check it promptly as the pulse rate soon
drops when you rest.

The basic routine starts with 10 repetitions
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of each exercise, followed by one minute of
running on the spot. If you have no problem
in doing this within your TPR, then you can
increase the grade number np to a suggested
maximum- of grade 10.

An increase of one in the grade number
increases the number of repetitions by one,
and increases the time for running on the spot
by 0.4 minutes, so that on the highest grade
you will do 20 repetitions followed by running
on the spot for five minutes — a total exercise
time of around 25 minutes.

For those who do not feel fir enough to start
at grade 0, which is the basic routine, the
program allows you to have a handicap system
with a negative grade number. There can be a
maximum handicap with grade —9, which
takes you down to one repetition of each
exercise, followed by running on the spot for
six seconds, which even the most unfit of us
should be able 10 manage.

There is a considerable latitude in each
exercise with regard to the degree of difficulty,
or effort put it, so that each person can
develop a routine which will fit their exact
needs. The important point is to find a
suitable starting routine which makes you
work but which imposes no real strain, and
then do rhat routine once each day for at least a
week before moving up to the next grade.

Here is a description of the exercises. The
first five are warm-up exercises, and it is really
only on the last four that you start work,

Stand feet astride with arms at your side.
One repetition of arm circling consists of
lifting your arms slowly in a big circle, trying
to brush your ears as you pass, and then
bringing arms back to the starling point.
Stretch as much as you can.

For side bends, stand feet astride with arms
at your side. Bend first to the left and slide the
left hand down the outside of the leg as far as
vou can go, then return ro upright position.
Do not bend forward or backward. Repeat on
the right-hand side.

The trunk-and-knees bend involves your
standing with feet together, weight on the
front of the feer, legs slightly bent. Raise the
left thigh up towards the chest as far as
possible, and bend back down towards knee,
Lower leg to floor and stand upright. Repeat
on the right-hand side.

Stand with feer apart and both .arms
stretched out to the front for the head-and-arm
twists. Leave the right arm pointing to the
front and twist the left arm and trunk until it
points directly behind you. Return to the start
position and repeat with the right arm.

For the ankle reach stand with feet wide

{continued on page 75)




TRS 80 Levels Il 16 K Tape
Video Genie 16 K Tape

The Mewest and Most Astounding Arcade
Game that TALKS has just Reached Planet
Earth. You can't help yourself. You have to
stop themn at all cost. Don't let up. Written
especially for high quality graphics you'll
simply be dazed and excited by the action.

TRS 80 Levels |1 16K Tape

= i

Itis the year 2734. Our planet has chosen you te carry out the mostimportant mission of the decade. The following is your top-secretmission 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 transpart
vessels. Once you have accomplished this, you must recover the fuel so that one of our Star Cruisers can warp in and take it back to our planet. You
will be given a small shuttle armed with a powerful laser device. Eventually the aliens will uncover your plotand you will be forced to shoot and destroy
them to protect the fuel. While you are defending at least one 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 newest and most

terrifying weapon ever: the Solar Waster!
' A Watch out behind you!
R ¢ As you hurry through
! the maze collecting
4 ' modules you score points.

Butdon'tlet the Gobblemen
R R T N Dodge the alien Ramships and fire catch you. If you are crafty,
= missiles to destroy them befaore they get sneek up behind them and
you. The alien Flagship uses his deadly neutralise them to gain extra points.
laser bolt to transform a Ramship inte Just keep a watch. When they
another Flagship or into your ship’s attack you they come in fast.
double. Look out! Destroy your double

Just don't lose your nerve
and you could destroy yourself. TRS 80 Levels Il 16 K Tape _
TRS80 Level 116K Tape

\
Video Genie EG3003 16K Tape }

—

Your fighter appears below a convoy of TRS80Level I116K
Aliens! If you destroy them another set ;400 Ganie 16K Tape
appears who seem to be slightly cleverer
than before! Socon your space station
nears but before you can dock the station
comes under attack! Survival is up to you!

o T g i e o e e e i |

The excitement is just beginning!! S

3-D means that as you wander throughthe mazés and buildingsA“ T J/; .
full screen graphic display constantly shows your position in a < p_e__s_ _____________
perspective format as though you were actually therel This “rat’s @ :_ THEESSENTIAL SOFTWARE COMPANY
eye’’ view adds an entirely new dimension to adventure. ¥= | [Viscounti Ltd.) 01-837 3154
English language commands can be entered at any time to manipu- G | 47 Brunswick Centre, London WC1N 1AF
late your environment. The command sets are extensive and sophisti- g. e i i ot it i T
cated. Dozens of objects are scattered throughout the mazes and @ !  erooses stamoedseifsadressed enveiope
huildings_ You can plck them up, hurn themp lhrow them: elc. YGU h I relia:T;ss::E:h:';ue postal order for £
may need the sword to fight off an ugly little man. Or a steel rod to : (pls 509 post & packing!
hold apart crushing walls. Deathmaze 5000 and Labyrinth allow the = I Swnsture
traditional one and two word commands. Asylum incorporates our = A
Advanced Language Interpreter (ALl), which allows full sentence # : A
inpl, | Pastende

Deathmaze and Labyrinth consist of over 550 |ocations:/£ L icerseio)

= ¥ LR
Asylum tops 1200 locations! = I B -
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MICROLINE 80

® 80 cos Uni-directional ® Small size: 342 [W) = 254 (D] =
108 (H) mm. @ 160 Characters, 98 ASCIl and 84 graphics @3
Character sizes: &0, 80 or 132 chars/line ® Friction
and Pin Feed @ Low noise: 65 dB @ Low weight: 6.5 kg

MICROLINE 82 £449 -+ var

880 cps Bi-directional logic seeking @ Small size: 360 (W)

= 328100 = 130 (H)} mm. ® 180 characters, 96 ASCIl and 64
graphics, with 10 Natignal character-set Varianis. #4
Character sizes: 40, 68, 80 or 132 chars/line. @ Built-in
parallel and serial interfaces. ® Frction and Pin Feed
® Low noise:  BSJE @ Low weight: Bkg

£649 -« vat

MICROLINE 83

® 120 cps bi-directional logic seeking ® 136 column printing
on up to 15in forms ® Small size: 512 (W) = 328 (D} = 130
{H} mm. ® 160 chasacters, 96 ASCIl and 64 graphics with 10
National character-set varants @3 Character spacings: 5, 10
and 16,5 Chars/in. ® Built-in paraliel and serial Interfaces
® Friction and Pin Fead @Low noise 65dB #Low
weight: 13 kg

THE ANADEX
DP9500 and DP9501
A PROFESSIONAL PRINTER

® Bi-dwrectional printing
® Up 1o ZN) chars ling
with 4 print densities
& 200 char buffar
® RS20 and Cenwonics
Parallel interface built in
@ Full software control of matrix
needles allowing graphics capability
8200 chars/sac @ Adjustable width tractor feed.

DP9500 — ONLY £845 -var
DP9501 — ONLY VAT

WE ARE NOW STOCKING THE
APPLE Il AT REDUCED PRICES

AUTOSTART
us

Getting Started APFLE |l is faster, smalier, and mare
pawerul than its predecessors. And it's more fun 10 use too
hecause of built-in features like:
#8ASIC — The Language that Makes Programming Fun.
® High-Resclution Graphics lin a £4,000-Point Amay) for
Finely-Detailed Displays. ®Sound Capability that Brings
Programs 1o Life. ® Hand Controls for Games and Other
Human-toput Applications_ @ Internal Memory Capacity of
48K Bytes of RAM, 12K Bytes of AOM; for Big-System Per-
formance in 3 Small Package. @ Eight Accossory Expansion
Slots 1o let the System Grow With Your Needs

You don'! nead 10 be an Sxpert 10 enjoy APPLE 1L ltis a
comphete, réacdy-10-¢un computer. Just connect it 104 video
leplay and start uging programs (or we ing your own) the
firs1 day. You'll find that its tutorial manuals help you make it
vour awn pefsonal problem solver.

APPLE DISC 1l
3.3 Dos

Dise with

Controller .
£339 « vat

Additonal Drives
@ Powerful Disk Operating Software Supports up 1o B8
drivies ® Name Accoss 1o Fikes Tor Ease of Use @ BASIC
Program Chaining to Link Software Together ® Random
or Sequential Fite Access 1o Simplify Programming
® Dynamic Disk Space Allocation for Efficsent Storage
® Individual File Write: Protection Eliminates Accidental
File: Alterations @ Loads an 8K Byta Binary Image in 6.5
soc. (1.2 sec. in Pascall @ Storage Capacity of 116
Kilobyies (143K Bytes with Pascall on Standard 5%
Diskeltes @ Powered Dirsctly From the APPLE (Up 10 &
Drives) for Convenience and High Reliability ® Packaged
in Heavy-Duty, ColourCoordinated Sieel Cabinat

Colowr Monitors for Apple — £286 + VAT

LUXOR 14" COLOUR
MONITOR FOR THE

7

APPLE F£295 : vat

THE EPSON MX SERIES

& B0/132 Column
Cantronics Parallel
Bi-directional
Upper & lower casa
True Descenders
9x9 Dot Marrix
Condensed and

Entarged Chamacters

® |nterfaces and

Ribbons available

MX80T £339 « var
MXBOF/T £389 + var

DOT MATRIX
PRINTERS

737 £369

+ VAT

739 £469

+ VAT
Standard Featuros

#® Proportional Spacing #® Right Margin Justification @ 3
way paper handling # Upper and lower case ® True
Descenders ® Bi-dwectional Paper Mode ® Underining
capability ® Condensed/Expanded Prinl @ Sub-Scripts and
Super Scripts ® Pinand Friction Feed @ B0/132 Column

739 os above with spocial featura of
Dot Rasolution Graphics.

NEC
SPINWRITER

NEC's high quality primter uses a print “thimble™” that has
Iess diametsr and irirtia than'a daisy wheel, giving a quieter,
faster, mora reliable printer that can cope with plotting and
printing {128 ASCI| characters) with up to fie copies, fric-
tion or tractor fed, The ribbon ang thimble can be changed in
saconds. 55 characters per second bidirectional printing
with red/black, bold, subscript, superscript, proportional
spacing, tabbing, and much, much more.

HITACHI
\PROFESSIONAL
i, MONITORS

Q" — £129 £99.95)
12 —£189 £149 [var

@ Reliability Solid state circuitey using an IC and sdicon
transistors ensures high reliability. ® 500 lines horizomntal
rosolution Horizomtal resolution in excess of 500 lines 15
achieved in picture center. ® Stable pictura Even played
back pictures of VTR can be displayed without jittering.
® Looping video input Video input can be looped through
with buili-in termination switch, @ External sync opara-
tion (available as option for U and C types) @ Compact
construction Two monitors are mountable side by side in a
standard 13inch rack

ACORN ATOM

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

Special featwres include ® Full Sized Keyboad @
Assembler and Basic ®Top Quality Moulded Case
#Optional  High Resclution Colour  Graphacs & 5502
Microprocessor

4K FLOATING POINT ROOM
£19.50 - var
COLOUR ENCODER £19.00 - vat

We give a full one year's guarantee
on all our products, which

A SELECTION OF APPLE INTERFACES
ARE NOW AVAILAELE AT OUR
EDGWARE ROAD SHOWROOM

Ideal for small bysinesses, schools, collages, hames, etc.
Suitable for the cxperienced, inexperienced, hobbyist,

teaches, e,
GENIE |

NOW INCLUDED: Sound, Upper and lower case, Extended
BASIC ‘and Machine Code enabling the Writing and
Execution of Machine Codes Programming direct from
Keyboard

16K RAM, 12K Micrgsoft BASIC

Extensive Sofrware Rangé.

Self-Contained PSU UMF Modulaior Cassette. External
Cassewe Intedface. Simply plugs into TV or Monitor.
Complete and Ready 10 Go. Display is & lines by 32 or B4
Characters Switchable. 3 Mannuals included, Usars Guide,
Beginners Programming and BASIC Reference Mannual.
BASIC Program Tape Supplied. Pixel Graphics.

The NEW GENIE Il an ideal Business Machine. 13K
Microsoft BASIC in ROM. 71 Keyboard: Numeric Keypad.
Upper & Lower Case, Swandard Flashing Cursor. Cassette
Interface 16K RAM Expanded externally to 48K

GENIE | & 11 EXPANSION UNIT
WITH 32K RAM  £199 - var

PARALLEL PRINTER INTERFACE CARD
£35.00 VAT

TEAC FO-504 has &0 wacks giving 125K Bytes
unformatted single density capacity.
The FD-80A can be used in double density recording
mode
The FD-50A s Shugart SA400 interface compatible
Ditectly compatble with Tandy TAS8) expansion
interface.
Also interfaces with Video Genie. SWTP, TRSE0,
North Star Horizon, Supérbrain, Nascom, e1e, elc.

@ Address selection for Damy chaining up to 4 Disks.

® Disks plus power supply housed in an attracive grey
case.

40 TRACHK
Single 2
Disk Drive Em VaT

77 TRACK

?}Ii:i?%rivt f:zgs + VAT
| > MEMORY UPGRADES
S 16K (8 x 4116)  £12.90 «vat

4K Compukit (8 x 2114} £12.90 +var

£3RA, vaT

Double
Disk Drive

Double
Digk Drive

£499 : vaT

WE HAVE ONE OF THE LARGEST
COLLECTIONS OF COMPUTER BOOKS
UNDER ONE ROOF, ALONG WITH
SOFTWARE FOR THE GENIE,
TRSB0 AND APPLE.
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{continued from page 72)

apart, both hands on left thigh. Slide hands
down as far as possible towards the ankle.
Return to upright position and repeat towards
the right ankle.

At the start of these routines I advise you to
do press-ups against a wall. Stand just further
away than your outstretched fingertips and
allow your body 1o fall towards the wall. Then
push with your arms back to the vertical
position. One repetition in this case equals two
pushes.

1o doing the pushes against the top edge of a
filing cabinet, which increases the work-rate
somewhat. Again, one repetition equals two
pushes. When you are used to this exercise
you can progress to pushes against the edge of
a table. This will require more effort, and one
repetition equals one push.

For the seated knees-up, sit comfortably ona
chair and grip the rear edge. Raise your knees
as far as possible in the direction of your chest,
then extend your legs forward and gradually
lower them to the ground.

advised to treat the static jump with caution.
Stand with feet together and arms by your
side. One repetition consists of one jump in
the air — the height will depend on how fit
you are. At first you should be content just to
lift both feet off the ground, but as you
become fitter you can try to leap as high as you
car.

In running on the spot, each pace is care-
fully timed, so that you do one pair of sieps
per second to start with, but they become very
slightly faster as you progress through the

If this causes no problems you can progress Overweight or very unfit persons are | grades.

i F.$1z:0E=0 48 HoH

2 Pl PISHTANIES STHEE BHE - S F.ux=1 TO SiF.#7 M. 5

= IM."FLEARSE EHTER AGE"A:ZF=13Z-3%A-% od H.M

4 P.7;IH."FLEARSE EHTER GRADE HNU."G f@8 F. "EUNMHIHG OH THE SPOT™

S P.#lz:F.d=1 TO 2 7o =1 EERE-GESEA

& IF W=l F."AEMS CIRCLING" 28 F.Z2=1 TO fuH.Z

f IF =2 F."SIDE BENDS™ g1 IF GLAGF.T=1 TOC126+12%G3 ;5. 23
2 IF W=3 P."TFUNE/EHEES EBEHD" 82 F.T=1 TO {1z28+45%5G2

9 IF =4 F."HERD-HEM THIZTS" 83 M=71a-5¥06

i8 IF W=5 F."AHKLE EEACH" 85 F.R=1 TO Y H.RIF.&Y7

11 IF W=5 F."EODY FUSH" S ol

12 IF W=7 P."SEATED KHMEES UP" g8 F.F=1 T 25:F.%7:H.F:E=0

12 IF W=28 P."STATIC JUMP" SfsEse - "YoauE TEAIHING PULSE FATE GOF"
i4 F.Z2=1 TO 13888:H. Z:F. %7 atnal 2" BEATS PER MIMHUTE"-

15 F.H=1 TO<18+G3 32 "WILL HOW s0uMD™

17 Y=1z2600-1 005 94 HE=181868%0; B=XI{XE)

28 F.E=1 TO YiH.E a5 PE.F=1 T0 BiH.;F.$7:G6.F

=0 P ET 188 E.

Read and Data

J 0 Tarrant,
Malvern Wells,

ATOM|
Waorcestershire.

THE LACK OF Read and Data on the Atom is a
great disadvanrtage. My solution uses arrays to
store Data and a variable to keep track of
which element is to be Read next. The Datais
read back to another variable by using the
counter to define which element of the array is
to be used next. This, I think, is a better way
of achieving Read and Dara than described in

the manual because it uses much less memory.

Data can be input by using a For-Next loop
and storing each entry in a separate element of
the array. It can then be read back using this
technique.

Restore can be achieved by setting the
counter o zero. The computer can be
instructed to go back, or indeed forward, to
any number in the array at any point in the
program by setring the counter to the element
to be jumped to.

Strings can be used by this method by using
the technique of dimensioning described by

Derek Haslem, Your Computer, October 1981,
Floating-point numbers can also be used by
using fp arrays. Here is an example listing:
1 DIM AA(3); N=0
5 AAID) =10; AA(1)=20; AAIZ]=30;
AA(3) =40; REM STORE DATA
10 REM PIECE OF PROGRAM
100 G=AAIN): N=MN+1: REM READ DATA:
INCREMENT COUNTER
110 REM PIECE OF PROGRAM
200 IF N=4 THEN END: REM STOP IF NO
DATA LEFT
210 PRINT Q°
230 GOTO 100

1 DIM RAC32: H=@

1AL

118 EEM FIECE OF
ZH6

218 PRIMT @~

238 GOTO 16a

S AACE)=10:ARY1 »=28; AR 2 =38 AR 2 =468, REM STORE DATH
18 EEM FIECE OF FROGREAHM
O=FAACH i H=H+1:REM READ DIATH: IMCREMEMT COUNTER

FROGEAM

IF H=4 THEHW EMILREM STOF IF HO DATH LEFT

Lunar manoeuvre
S 8§ Grewal, LT

Southall, [ Zem |
Middlesex. ===
THE INSTRUCTIONS to play this gamc are
included in the listing with the user choosing
how much fuel to burn. Just o prove how
difficult my program is, I have to admit that I

T s

[ FE

i 1

18 REM EY
195 FRINE
A IWFUT I

I
L

have never landed safely.

S REM LUMAR LAMIER
i T e,

“IHSTRUCTIONS 2 Cy M1

feontinved on next page)
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SOFTWARE FILE

(continued from previous page/ 235 LET E=RNI#(12)

‘25 [F I$="H" THEN GOTD 93 248 [F E<% RMD Ed& THEM GOSUR 5@

0 REH IMSTRUCTIONS 745 FEM YARIABLE "E" DETERMINES THRUST FRILURE
35 PRINT "MHILE FLYING A LOW ORBIT MAPFIHG" 250 IF F<=f THEHW GOTO 296

4@ FRINT “"MISSIOH ON THE MOOM. YOUR CRAFT" =% IF H{=@ AND Y+18@=35 THEN BGOTO 325
45 FRINT "HAS HIT AN ASTEROID. YOU ARE * 268 IF H{=0 AHD Y+18@=5% THEM GOTO Z1&

S@ PRINT “SAFE IMSIDE YOUR EJECTED SPRCE” 65 IF H>B THEM GOTO 18@

S5 FRINT “CAFSULE WHEH YOU DISCOVER THAT! 278 FRINT “COHGRATULAT IOME. ®

S8 FRIMT *90URE AUTOMATIC DESCEWT COMFUTER™ 271 PRINT “¥OU_HARVE LANDED SAFELY"

&5 PRIMT "HAS FAILED. YOUR MAIH THRUST ! 275 FRINT “¥OUR VELOCITY AT TOUCHDOWM LAS™
7@ PRINT “UMIT IS FALTERIMG BUT MAY GET * 276 PRINT W:“ET/SEC."

7S FRINT "YOU DOWH SAFELY." 280 PRINT “WITH ":F:"UMITS OF FUEL LEFT™
76 FRINT “TO SAVE THE CAFSULE YOU MUST * 281 PRUSE Saa

77 PRINHT “"LAMD AT LESE THAM 2FT-SEC. TO " 285 GOTO 268

72 ERINT "SURMIYE YOU MUST LAMD AT LESS ™ 298 PRINT "0UT OF FUEL"

7% PRINT “THAM SFT/SEC. CAFSULE INSTRUM-" 205 IF H»@ THEW GOTO 188

8 FRINT “ENTATION IS O AMD WILL TELL " ZB@ GDTO 325

=5 PRINT “YOU WHERE Y0l ARE. REMEMEER. " 261 CLS

S8 PRINT “GRAYITY MILL ADD SFT/SEC. TO 316 PRINT "¥oU HAVE MADE A CONTROLLEDR *
31 PRIMT "YOUR DESCENT." 211 PRINT "CRASH. YOU ARE ALIVE BUT THE"
a2 FRIMT 312 PRINT "LAHDER IS DAMAGED AND YOU ARE™
9% PRIMT “GOOD LUCK 315 PRINT “#e#STRANDEDH##"

24 PAUSE 1480 316 PRUSE 586

a8 s Z28 GOT0 275

25 REM L=LIMIT OF BURH 221 CLS

188 LET L=INTC(RND¥C182+250 225 PRINT "CRUMNCH, YOU HAYE JUST BECOME "
118 PRINT %30 PRINT "THE MOOH S HEMEST CRATER. YOUR™
126 FRINT “YOUR ENHGIMES ARE CRPAELE OF A " 231 PRIMT "FLIGHT PAY WILL BE FORWARDED"
125 PRINT "MAK. BURH OF": L;“FT~/SEC." 332 FPRINT “TO YOUR MEXT OF KIN™

128 PEM IMITIALIZE DATA: T=TIME.H=HEIGHT,Y=VELOCITY.F=FUEL LEFT 332 PAUSE 505

133 LET T=1 335 GOTO 275

148 LET Y=INT(RHD¥7S1-75 40 FRINT

145 LET HaIMT{RHI#IO@ +268 268 PRINT

158 LET F=i2 265 PRINT “LIKE TO TRY AGRINZ{Y/M)"

155 FRIMT . 278 IHPUT X

168 PRIMT “MAHUAL DESCENT MODE EHGAGED® =75 IF H$="¥" THEH RUN

165 PRINT 380 IF X$oo'yen AND X$<>UH" THEN GOTO 378
178 PRINT “TIME HEIGHT YELOCITY FUEL EURH" 389 STOP

175 PRINT "SEC. (FEET» <FTSSEC) LEFT" 5@6 REM DERIVE LEVEL OF THRUST FRILURE
188 PRINT TAR L:T;TAE F.H:TAE 15:¥:TAB 22:F SA% LET LeINT(L-(RNDI#({18)+132

123 INPUT B Sia IF INT<L+l@@){=188 THEMN GOTO 338

155 IF B>l THEH B=L

195 IF F«<=8 THEH LET EB=@

2088 IF B+108{=1P8 THEW LET E=8&
218 LET F=F-B

215 REW E=EBURN

515 PRINT “DETERIORATION IN MAIN THRUST®

516 FRINT *

UHIT

S2@ FRINT "YOUR MAX. BURN IS HOW®";L: "FT/SEC."

525 EETURN

520 FRINT “YOUR THRUST UNITS HAVE FRILED *
n

EEE LE$ T=T+é 2 531 FRINT & COMPLETELY
225 LET ¥=¥-5+ 535 LET =8 .
238 LET HsH+Y 548 RETURH

Program conversion
Paul Kaufman, mg@g

Ely, Cambridgeshire.
THIS SHORT BASIC routine enables a program
resident in a Microtan system to be dumped to
casserte in a format readable by the UKI101
computer. To use the program, the following
steps are performed: load into the Microtan
the Basic program which you wish to convert.
Reser from Basic and, using Tanbug's C, or
copy command, move the previously-loaded
program up about 4K in memory. First note
where the program ended. All Basic programs
will start from $401.

Re-enter Basic making sure that you protect
your relocated program by replying rto the
question “Memory Size?”. Enter the program
form the listing and type Run. Then enter, in
decimal, the start address of the relocated
program and start your cassette recorder. The
program will be dumped to tape in a format
readable by the UK101. If you have specified
the start address correctly you will obtain the
message “Error — program not here”.

Although both the Microtan and UK101
use the same 300-baud CUTS rtape standard,
the way the dara is stored on tape differs. The
Microtan uses a condensed method where
cach of Basic’s keywords — For, Next, Gosub,

ctc. — 1s assigned a single byte code or tag.

However, the UKI01 uses a less efficient
method in thar the entire keyword, letter by
letter is stored on tape. This makes loading
and saving to tape a much lengthier process,
without Microtan’s advantage of a high-speed
2,400-baud alternative.

What this program does then is to scan the
designated text for the tags, look up the
equivalent keyword and store it to tape. If an
equivalent is not found, the character is
directly stored to tape. The program knows
when it has reached the end when it finds
three consecutive nulls which designate the
end of a Basic program.

12 REM#¥
i4  REM##
15 REM##

16 REM## MICROTAM TO UK181 TRAPE FORMAT COHVERTER
11 FEM#% PAUL E KAUFMAM JAMAS2

26 DIMASC &9 FOKELd . 1 : T#="":REM SET "CUTZ" SFEED
36 FORI=1TO &9:READAFCI > HEXT -REM GET TRG:
46 PRIMTCHRECLZ) : INFUT"Ernter start address"
Sg IFFEEK AN < BTHENPRINT "Error—krodram ot here"FORI=1TOZEE : HERT - FUMH
55 FEM EEGIH SCAH OF FROGEAM
=15 [FFEEK {AD+FPEEK cAD+1 ) +FEEK AD+2 2 =GTHENFOKEZZ, 254 - PEINTT#: GOTOZ92
FE FRIMTT®:FOKEZZ. 254 :PEIMTT#: T#="" :AD=AD+3
T HM=FEEK (R0 +2S6#PEEECAD+1 » : TE=THF+STRECHM2+" "

sAD:REM DECIMAL ADDRESS

Fie Al=AD+Z

e IFPEEK (AN =GTHEH:EA

SE IFPEEE AN 127 THEHT$=T$+A$ FEEK AT ~127 2 - GOTO2E4

106 T#=T#F+CHEFFEEF CHD

2668 AD=AD+] fcontinued on next page)
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SOFTWARE FilE

{continued fram previous page)

216 GOTOZE

999  PRINTT#:PRIMT:FRIMT :FRINT:FRINT®

FROGEAM COMFLETED" :EHD

igEE FEM DATA TAELE USED TO COMYERT TAGE INTO FULL WORDS
2EEE DﬁTHEHD;FDH;HEHT;DHTH;IHPUT,BIHJEEHBJLETJGHTDJRUHJIFJEEETGEEJ
GOSUE
Zeia BHTHEETUEH;EEHJSTDFJGHJHGLLJMHITJLDHEJEH?EFDEF;PDHEJPRIHT;EUHT;
LIST
2028 DATACLEAR . GET.HEW. TARL ., TO. FH. SPCC, THEH, HOT . STEP .+, —. ¥,/
T AHD. OF '
2838 DATES . =, <. 5GH. IHT . AES. USE . FRE . POS . SOR . RHD. LOG. EXF . COS, 51H.
TAH. ATH: PEEK
2@4@ DATALEM. STRE. VAL ASC, CHES . LEFT$. RIGHT#, MIDF, *4%
(4
i by Brahma, the Hindu deity, hi laying the game streich the i
B rah ma E;:;;JIQ; T;: orgj‘:iec:ﬂ‘i:' the Eamc i:lﬁ irt:nsf:ls‘ ﬁ;’l’::g ";'hiriaare f'n.n:t rir:gs;. r?ii[:o?, l:r:) t’}i:
a set of rings, of different sizes, from one pillar | smallest. If, however, you have additional
Paul Blythe, to another but at no time can a larger ring be | memory, you can have more rings by using the
Sheffield, on top of a smaller. alternative lines shown at the end of the

v

2 N=%
[EnrettEtt

South Yorkshire.
THIS LOGIC problem is based on the project

The program runs on a ZX-81 1K. How-
ever, typing errors or illegal moves when

program where N is the number of rings. The
solution for five rings is given below.

PR 155 LET A{C.B)=6

4T {6A FOR F=1 TO 5

el 178 FRIMT " el = o B e HE,FX YHSZED
iz 156 GOTO =26

iz T 128 LET ACDLS2=HLC. B2

14 GioT = 2AG GOTOD 15@

@ ERINT "EROMY

EL; LMETET c ROk 1@ DIM A ©3.HM2

it mRE- i

e o g TR 0TS 5B 5¢ FOR E = 1 TO H

7= EOTO 24 123 IF E = H+1 THEH GOTO 198

9@ PRINT "TO" 1?? FOR F =1 TO H

=1 IHPUT D & 128 LET H '-)D.-H:'= H':B-E.J

82 If £=0 THEHN GOTO 26

28 FOR E=1 70 5 SOLUTION

1a@ IF ACDLEX=B THEW HEXT E

125 [F E=6 THEH GOTO 196 {=%, A=2, 3=, 1-3. 1. 2-3, 1-3. 1-2, 32, 31,
1280 IF ALC,BX>ACDEY THEH GOTQ 28 T e e R e s e e R e e
146 LET ACD.EX=R{L.ED F-o, 21, 2-1, 2-3, 1-3. =8, 3=2, 1=3. 2-1, 2-3.
158 CLS 1-=

Alien arcade

Stuart Debuse,
Bognor Regis, Sussex.

THis 15 AN arcade game for one person,

involving avoiding randomly-generated
asteroids, while at the same time scoring
points for hitting the occasional alien.

7 moves the spaceship to the left, and M
moves it to the right. 200 points are awarded for

hitting an alien; 50 points for hitting the side
of the screen, and 100 points deducted for
hitting an asteroid. The program takes full
advantage of the Vic-20s colour and sound
facilities.

1 PRINT"WHAT IS5 YOUR HAMEZ" 26 IF B<Zi AHD A$="M" THEHW B=E+1
2 IHFUT F¥ i@a POKE A+E,.22
3 PRINT"CLE" 165 IF FEEK(CR+B)+22)=45THEN 114
4 PRIMT"OFF YOU GO!";P% 166 IF PEEK((RA+E)+2Z2)=4Z2THEH 8@
3 FOR H=1TO1888-HEXTH 118 HEXTK
(=] FOKE 36873, 8 112 GOTO3E8
[ H=@:5=@:7=8 114 FOKE3G6E/S, 42
2 Q=5a 115 PRINT"CLE"
18 A=7Z@@:E=11:I=&l64 116 FRINT“CCTRL & WHT> DESTROYED EY ASTEROIDM!®
28 FOR J=1T024:PRINT :HEXT 288 POKE3eS77 . 228
25 FOR K=1TOs84 Zel  §5=5+1
3@ POKE D +IHT(32#RHIIC122.46 218 FOR L=15TO GSTEP-1
3 R=INT(25%RNDC1 33 226 POKEZSEVS.L
36 IF R=1 THEW 7@& 238 FOR M=1TO18@
48  FOR J=1TO G:HERT 248 NEARTM
45  B=@-0.25 256 HEXTL
58  FPOKE RA+E. 32 268 FPOKE3GS77. @
55 PRINT 278 FPOKE3S578.4
68  OET A% 275 FPOKE36S7S.8
=, IF A$=""THEM18D 2868 GOTOZE
7l IF B=1 AMD A$F="M" THENH=H+1 268 PRINT “(CLR)":POKE36279. 166
ve IF B=21 AHD A¥="Z" THEHH=H+1 318 EDR R=1TO0S:FRINT :HEKTR
i =0 e I = S — o S
oe IF E>1 AND A$="Z2" THEHME=E-1 313 Z=(HESE) - (SH1GEH+(¥2BED (continued on page 79)
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THE NAUGHTY ONE

A adventura for (very) broadminded people.
Pay your way through gambling dens, bars and
houses of vice, be sechuded or seduced, earn a
slave, acquire part of your opponents’ bodies.
Loose your money and borrow... (ha... there is
no bank, only & pawnbrokar, whose sola
collateral will be some of your clothes]

Gamide for the clothes of your opponants,
force the pawnbroker to auction some clothes
{preferably from other players...l, be given
soma Saucy tasks or dole somae out
Build a massage parfour and bankrupt
[or undress) your opponents, if they are
unlucky...

A& mind version of this game iz now
available on cassette. The maxi version
on disk is much more expandad and
containg in betwean other things

40 pubs and bars. 20 gambling howuses,
and also... ... no. we won't tell,

Flay it safe (for tokens) or play it

hard. If you dare, that is...

A SPHINX COMPUTER GAME

THE SIGN OF HADRIN

Become familiagr with dark age Britain and <ig your way 10
& £1,000 treasure which is actually buried in this country.
A game which will tax the highest intelligence and neads
real applicanion to find the selutiens.

It alzo includes a lot of outside actvities

Fallow the trail of this dark age magician and

discover his tomb, with the rial rradsure in it

A SPHINX COMPUTER GAME

GOLD

Find your way 1o more than forty rooms, collect the
treasures and iry 1o get out with therm.

Very addictive, With the game come instructions on
how 10 win a Memotech Memory Expangion

On the same tape: Pick a Word, a game of skill.

Try and beat your children atit.

A HILDERBAY GAME

THE MAZE GAME

Go through thrae dimensional mazes which are
unmapped and find your way about.

The game cannet become boring becauss the
mazes change all the time.

If you are & maze addic

) ddich ..
A SPHINX COMPUTER GAME
GOLF

A step neargr 1o thi real thing.

Played on actually existing courses, with a full selection
of clubs. Contains all the necessary like weather, wind,
and other atmospharic circumstances, You contral
yourself whether you slice or hook snd you also
determing yourself the impacton the ball.

Hvailabla in March, with full colour graphics

A SPHINX COMPUTER GAME

THE SECRET CODES

Mot & mastermind type of game at all

There are many coded 1exts on the disk (of cassettel
which may be very difficult to decipher.

We undertake to pay £100.00 to tha sender of the
firsy complete listing of all the texts, fsting which must
be faultiess of course.

Sample?

HOGARIM MESHA STWAND TARAGHON MOTASHIN
SOMETIMES DRASHTIM MEGRAHON SHARDSOMSH
KRIDNAHANM

A SPHINX COMPUTER GAME
I -
I_ ORDER FORM

GAME TITLE cassette [16K] | diskette [48K)

IX81 [ At Atari Apple Il
THE NAUGHTY ONE [mini wersion] | 9.50 | 9.50 P—
THE NAUGHTY ONE {maxi version) | —— | —— 24,50 24.50
THE SIGN OF HADRIN m— -_— 28.50 29.50
THE SECRET CODES 8.50 B.50 12.00 12.00
THE MAZE GAME 8.50 8.50 12,00 12.00 I
GOLD (A Hilderbay Gamel 8.00 5.00 12.00 12.00
GOLF {availabla March] —_ — 29.60 29.60

Circle items wanted.

D e o B e s A s e e o e A e R e A I
I PO ERE . e e e e e T e T R e
I TOWTH L o w v ettt s A L Lo Py e B R B S I
VoA T. isincluded. Piease add S0p for PEP if order less than £10.00.
Send to

Aemittance enclosed . . . . . . - |
L-'IDLDCD LTD. 14 BRITTON STREET LONDON EC1M SNQ
T—— =]
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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 QUR
REPRINT SERVICE!

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

e e e — m— — — —

To: Michael Rogers, Your Computer, Reprint Depart-
ment, Quadrant House, Sutton, Surrey SM2 BAS.

laminterestedin .............. copies of article/advert.

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

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

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

Name . ...

(RRP £49.95) _

AM INCREDIBLE £44.95

Compatible with the FX-501P, FX-502P, FX-601P, FX-602P and FX-702P
Maznual and program results printout. Memory and program listing.

FP-10 electric discharge mini printer, A ramarkably clear 5 x 7 dot mairic printout of 20
characters per line. Up to 30 characters store/prntout over 13 lines, with overload
symbol. Fast 2 lines/second print speed. Aluminised paper rolls are approx 2,500 lines/
30 feet long. Connects directly 1 the calculator, Of via FA-2 cassente interface. Four AA
batteries will print approx 6,000-9,600 lines, Rechargeable pack NP-4M, 13,000 lines,
[£6.90) AC adaplor AD-4150 will recharge NP-4M, in situ, {E5). Printer rolis £2.50 per
pack of five. Dims: 43.5H x 157.5W x 82,60 (1% x 6% x 3%7) weight 372g (13.102)

FX-802P. 512 program steps. With FREE MICROL PPP (£5.95) £74,95 J
FX-702P. Basic pocke! computer. 1680 to 80 program steps. 26 1o 226 memaries, all
non-volatile, FREE MICROL PPP. £119.85

MICROL PROCOS. Professional Programming sofutions on tape £24.95

DISCOUNTS ON SOFTWARE WHEN YOU BUY YOUR HARDWARE FROM US.

Catalogue of Casio cakulators, keyboards and watches and further information on the
602P or 702P and PROCOS on request. (14p stamp).

Price includes VAT, PAP. Delivery normally by rétum, Send cheques, P.O. or phong
your Acoess or. Barclaycard number to:-

Dept PCW,

3 38 Burleigh Street,

T E MP U s Cambridge CB1 1DG.

Tel: 0223 312866.




SOFTWARE FILE

feontinued from page 77

314 PRINT" YOU SCORED".Z

315 PRINT"POINTS".P#

228 FRINT"WELL DOME".F%

338 FRINT"YOU OHLY HIT")S

335 FPRINT"ASTEROIDS THIS TIME®
336 PRINT

237 FRIMT"YOU SCORED™

238 FPRINT

233 FPRINT"HITS".P¥

248 FRIMT

345 PRINT"YOU HIT “:¥." ALIEHS"
258 PRINT'DO YOU WAWT AHOTHER GO2"
268 PRINT"Y OR N2

ara INFUTHE

388 IF WF="Y"THEMNZ

285 POKEZEEVI. 44

286 FRIMT"CLR"

387 FOR U=1TO 11:PRINT :HEXTU
382 FPRINT"(CTRL & YEL O.K"

228 FRIHT

395 PRINT"CCTRL & YELOBYE FOR HOW";F#
486 END

788 FORF=1 TO 18

718 POKE D+INTC32#%#RHDO1 2,42

28 FOR J =1 TO Q:HEXTJ

7a@  FUOKE A+B.32

748  GOTO 55

J@E  POKE 36873, 127

218 PRIHT"CLRE"

328 PRINT"(CTEL & BLK>GOOD HIT!"
2938 POKE 3866873, 105

248 FOR L=1 TO 15

95a POKE38E7E, 166

268 FOR M=1 TO 1@8:HEXT M
976 POEEZESYE. @

588 FOR M=1 TO 1@:NEXT M
2998 HEKT L

1866 POKE 36275.8

1818 K=K+l

1826 FPOKE 36879.8

1638 GOTO 3@

Prime numbers i@ FRIHT "FPRIME HUMBEES FROM?M
Jack Bettridge, e iH THFUT ﬁ L
Wallington, FH=30) J 30 PRINT "TO?
Surrey. - 4 IHPUT E
ANY PRIME NUMBER up [0 the arithmetical =A CLT
maximum of 32,767 can be identified with fi e e
this program, which works fast if the (N5 FEIHT "HiLL FPRIME HUHEEP? PETHEEH” aH
computer is not asked to digest too many | | & PRIMT AR "B
numbers at one time. = s
If there are hundreds of numbers between A ‘:'Lj FRI HI
and B, the screen will remain blank for some 15 LET C=H
seconds and the Continue key may be 188 FOR Y=1 TO 3
subomently aeee RRRR p=t | 16 T WOT £=9 THEW GOTO 149
Lines 90 to 140 are required just in case 1, 2, 1z FEIHT Y. ¢ B
and 3 are included in the A to Brange. Anyone i=z8a LET cvﬁ+1
willing to ignore the technicality that these 140 NEXT
first three numbers are primes can save six = -
lines of program. It is obviously a waste of 158 IF ﬁﬂ&Hrh} A THEN LET A=A+1
time counting any even number after 2, so A iR Y=
lines 150 and 220 ensure only odd numbers 12_ FOF: T_? T E
are considered. Each odd number within the Iv LET Q=3
range is progressively divided and repeatedly 188 LET E=Y.0
tested for a remainder or zero by lines 180 to 128 LET F=Y-F#i
210. Line 250 is necessary because the ZX-80 o : S g e
has no Step facility. =B IF F =gj. -]-I:HEH GOTO 258
218 IF @xF THEM GOTO 246
226 LET O=0+2
=8 GOTO 186
Faster slow mode 248 - PRIHT
e ol 2 256 LET Y=v+l
ewirti, ) (=g o Ll
b _ dut=dl 268 HERT ¥
IF, LIKE ME, you like to type in programs in
slow mode, you will have found that it can be
annoying when adding lines to a long program
to have to wair while the compurter writes the a oo
entire screen every rime. It is especially bad if L
the line is a long Print or Rem line. S FPRIMT "TYPE L IHE HD L
This small program can be temporarily ; L
stored near the start of the program using a 4‘ IHF‘ UT T
few spare lines. When one has a screen full of = PGRE iedig9, =H¥Y - I MT( :x':::;:::.e:r-"_'z TEDEG
lines, type Goto (first program line). Answer i i i ,_1:1' Lt S
the prompt with the last line you have entered o F: U]"-.E 1 wl *:i,"_, £ I HT CxEs: Th !
and it will return you to that line with an = o LA
empty screen below. It also Pokes the listing- I,_,J _[:I ':"T‘ ERERE
system variable 1o ensure that every relist after ) CITC[F
that will return to vour chosen line.
{continued on next page)
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fcontinued from previous page)l

Top drawer

A J Bissex,
Radstock,

o GENTE]
THE PROGRAM IS operated by means of five
keys. The user can draw whatever he wants
with this simple program for the Video Genie.
The keys are as folows:

1: Left

2: Right

3: Down

4: Up

5: Clear the screen to start again

The drawing will start in the middle of the
screen or at the points specified in line 20. You
can alter these points as you wish. By adding a
line 35, the user will be able to move the dot
around the screen withourt leaving a trail. The
line 35 would be as follows:
35 RESET (XX, YY)

SOFTWARE FiILE

1% B B 1
W=

180 xE=kE+l
165 GOTO 146
116 Ke=kx-1
115 GOTO 148
128 YY=YY+1
125 GOTO 1468
136 YY=YY-1
146
128 GOTO 2

26 =62 YY=24 :SET(=A. YY)
ZH AF = IMKEY#® ¢

48 IF A+ = "1" THEN 188
aB IF Af = "2" THEHW 118
et IF A¥ = "3" THEM 126
78 IF A% = "4" THEH 138
28 IF A% <> "@" THEH 38
o8 CLS - GOTO 1fA

IF A% ="" THEH =8

IF Xxk<B OR ZX>127 OR YY<@ OF YY>47 THEM 3@

Biorhythms

Michael Sérensen,

Hvidovre, ﬂg Uﬁj
Denmark. Ml Bl |

YOUR BIORHYTHM tells you how you should
feel. It is the average of the physical, the
psyche and the intellectual rhythms. This
program tells you the values of the three
rhythms and their average on a certain day,

and then goes on to print the biorhythm curve
for the next 30 days.

The many Rem statements make the
program self-explanatory. The three rhythms
are calculated as soon as you have entered your
date of birth. You can omit the spaces in the
program if you like — and the Rem state-
ments, 100. The program fills abour 4.5K bur
it can be reduced to less than 3K by these
Omissions,

BICRYTHA

16 REM $ffididbdsdesiss b Fis

2a REM % ¥
28 REM ¥ EIORYTHH PROGRAM ¥
42 REM % A FROGRAM BY: *
] REM ¥ MICHAEL SORENSEHN %

£ REM ¥ FOR ZX-81 WITH 16K #
T REM *

=0t REM uww*:«wu#nww*n
g REM [MFUT

168  FRINT AT 0.@;"BIORYTHM FOR™
118 PRINTAT 26,8 "WRITE THE NAME"

138 IHRFUT AF

148 FRINT AT 8.13;0%

158 PRINT AT 1.8;"BORH THE"

lgg PRINT AT 26.18:"EIRTHDAY"

ira IHFUT FD

138 FRINT AT L. 9+(FDC18)FD:" ="
198 PREINT HT 28.16;"MONTH OF EIRTH"
203 IMFUT FM

213 PRINT AT 1. 12+(FM<18);FM: ="
220 PRINT AT Z@.18;*YERR OF BIRTH"
238 IHNFUT FY

248 FRINT AT 1.13:FY

298 FRINT AT 2.8."BDAY THE"

266 FRINT AT Z8.168:"BIORYTHM DAY™
278 IHPUT ED

288 PEINT AT 2.9+(BDC168);BD;: "—"
238  FRINT BT 2@.13: "ROHNTH"

e} INFUT EM

318 PRINT AT 2,|9+CEMCIQ),BN,

32 FRINT AT 28,19:"YEAR

338 IMPUT BY

3468  PRINT AT ,,1q,BU

345 REM PRINT 23 SPACES

=1 FRINT AT ”n B;

335 REM PRINT 23 SPACES
Jel  FRINT AT 21.80

488  LET =@

518 LET D=FD
526 LET H=FH
538 LET Y=EY
58 GOSUE Zena
268 LET AD==X

518 FOR Z=F% TO- BY

THEM LET &=5+1
538 HEXKT £

BIDRYTHH YERR STRRETS

128 FRINT AT 21,8;"AHD PRESS #HEWLINE®®

568 REM CALCULATE THE HUMBER OF DAYS IN THE REST OF THE YERR 2049

e0g REM CALCULATE THE HUMBER OF INMTERCALARY DAYS

Ed4a REM CALCULATE THE HWUMBER OF TAYS FRO#M THE BIRTH TO THE

7og  GOSUR Zeow

o LET mb=pnl+x+ M 2

(¥Alel )y LHE)

2 AHD ¥4 =INT

£88  REM CALCULATE THE EIORYTHH

§10  GOSUB 2509
528 REM TRAMSCRIEE

IHT {1908%R+.5). 168

848  PRINT "ESYCHE
{1@8$B+.5>/£EU

" TAE C15-<INT

B56 I:"F‘IHT "INTELLECTURL ="

1BE#C+. S3/168
368 1="R_!HJ "AYERAGE"
L 180D+, 50188

Sre PRIHT

THE EIORYTHH

828 PRINT AT 4.0;"PHYSICAL:"; TAE {1S—CINT (29%A+.5) <8));

CISHDE. 5D LAYYs INT

TAB <15-CINT <32%C+.5) <@22; INT

5 TAB CIS—CIHT (S58D+.5) {823 IHT

866 REM PRINT A SYSTEM OF CO-ORDINATES
556  PRINMT AT 11.1:"GO0D DAYS"

Sg8 PRINT AT 21,1.°"BAD DAYS"

gia PEINT AT 2.8:"THE E=DRY AHD THE®)“HEXT =28 DAYS"
saa FOR-P=Y 10 21 STEP 2

53 PLOT 8.7
948  NEXT P

958 FOR P=0 TG &2 ETEF 2

868 PLOT P/l
Sra. HERT F

l1ope RKEM FRINT THE CURVE
1816 FOR G=AD TO AD+30

laza OGOSUR 2528

1938 PLOT 2#<G-ADI+1,

ie4@ HEXT G
1488 REM THE EHND
1508 STOP

INT «19%D+,.33+11

2888 REM THE MUMEER OF DAYS FROM THE 1/1
LET »=0

Z@18

2828 IF M=2 THEM LET
26838 IF M=3 THEN LET
2848 IF M=4 THEHW LET
2808 IF M=2 THEH LET
ZPeB  IF M=& THEM LET
2878 IF M=7 THEN LET
IF M=28 THEM LET
2636 IF M=3 THEM LET
2188 IF M=1@8THEH LET
2118 IF M=11THEN LET
2128 IF M=12THEH LET
2288 RETURH

2218 LET G=AD

w= 3len
Py s
K= 90+x
#=128+%
X=1514K
H=13145%
H=21 3N
=242+K
HE2 TR
HEIEIE

K=324+K

2328 LET A=SINH (Z#FIRG/23)

£29 IF Z/4=-INT (Z2/43=8 AND Z/188-IMT <(Z2/1883<»8 AND FY <> BY e

29F LET B=5IH (2#FI#G/ZE)
2548 LET C=2IN (2%FI1%G/33)

2568 LET D=CR+B+(C>/3

2598 REM CALCULRTE THE EIORYTHH

2558 REM CALCULATE THE AYERAGE

S78E REM SET THE RECORDER TO RECORDIHG AHD FRESS: RUN 888

6§50 LET AD=AD+$+36TH (BY-FY) ol e

700 REW CALCULATE THE NUMBER OF DAYS IN THE BIORYTHY YERR 2

T3 (T ron 9898 SAVE “EIORYTHM®
e LET Y=BY 8388 RUN

(Yo d0=8 AND Y. 180=1HT
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Double height

Brian Syme,

Strom,
Whiteness, X ="5
Shetland. &R 3?

THIS PROGRAM has been written to run on the
ZX-8]1 with 16K and printer produces a
double-height character set on the printer.
RAMiop must be set 1o 30720 by

SOFTWARE FILE

POKE 16389,120. NEW
The program works by creating two new
character sets, one for the upper half of each
character and one for the lower. When print-
ing a line, text is Poked into the printer buffer
and then printed using the modified ROM

routine,
Before loading,

commands:

POKE 16389,120

execute the following

POKE 16388,0
NEW
To print a line, use the routine art line 9200,
for example:

10 LET P$="TEXT TO BE PRINTED™
20 GOSUB 9200

Lines 10 to 65 of the main program load the
new character set; lines 9000 to 9120 are the
copy routine and lines 9200 to 9310 contain
the LPrint routine.

SE38 FOR U=8 TO 21

Se4a FOR O=1 TO 32

2658 FOKE 16443+0, FEEK (UF+U33+00 |
2888 HEXT 0

5878 POKE 31888.FEEK 15383/2

16 REM £C»> 1982 BRIAM ESYME 2886 LET UZ=USE 31744
11 DIN EF(32> 2098 POKE 31300,FEEK 315680+1
12 LET M=PEEK 16383%25c 2188 LET UZ=USE 21744
15 FOR #=0 TO 63 2118 HEXT U
17 REH THIS SEFTIDH LOADS THE HEW CHARACTER SET AERIYE RAMTOP 9128 RETUREMN
28 FOR C=0 TO 3 . 2260 REM DOUEBLE HEIGHT PRINT ROUTIME
22 PORE Z#C+R¥S+H. PEEK f?EBﬂ+>¥SfE 2218 LET Z=INTCCLEW P$—Lr-32)%32
24 POKE 1+°$'+Ut°+ﬂ PEER (7oSB+k&2+C) 22268 LET P#=F#+EF{ TO E2={lEN P2-23)
26 POKE S1242%C+XE3+M. PEEK (FEEA+RNER-+-C+40 9238 FOR =@ TO INT (LEHN P#/33>-1
28 POKE S13+C*2+H#5+M. FEEE (7ESB+HAS+T+4D 3248 FOR Y=1 TO 32
38 MEXT C 3250 POKE 16443+Y.CODE PSIY+R¥322
48 HEXT ¥ 3255 MEXT ¥
5@ FOR I=0 TO 112 3260 FOKE 31508, PEEK 1638972
5 POKE 31744+1.PEEK (216141 9278 LET EX=USE 1744
&8 MEXT 1 288 FOKE Z1288,FEEK S1580+]
&2 POKE 31897.281 S296 LET K¥=USR 21744
SEEA REM DOUEBLE HEIGHT SCEEEH COPY 306 HEXT X
S828 LET UF=PEEK 1&336+PEEK 1e397#20c 2395 LET Ps=""

9F1E RETURMN
To cors the screen use

GOSUE 2868

Satellite plot

[ WROTE THIS program to determine satellite
paramerers. When run, the program requests

B T Jeeves, vou to select which mput your réquire, height
Sheffield, f?ﬂ}?,_—_.lfﬂ or velocity. This is followed by a request for

South Yorkshire.

the particular figures in miles, or miles per

second. The program then prints out the
satelhite data including the orbital period. Not
earth-shaking, but a change from the well-
known “Invaders From Galactic Space Laser
Blasters™ genre.

o EEM SSHTPECLTTES BY TERREY JEEVES

18 PEIMT "Td DETEEMIME ZATELLITE YEOLICTY. HE
AND FERIOD IM A CIECULAE OEEBIT"

o PEIMT

28 PEIHT

25 PRIMT "TO SOLVE ORBITRL ELEMEMTS. CHOOSE

1 OF 2 AMIY HAL"

38 PRINT

20 PRINT "FOESHSGIJER HETGHT - c.-al”

28 PRINT “FOR A GI¥EH Y¥EOLIETY....2"

43. IHPUT R

8 IF A=1 THEH GOTO

o IF A=2 THEM GOTO 168

a8 IF A<>1 OR A<>2 THEMW CLS

ga IF A<=l OR A<>Z THEH GOTO 1@

Sk Lj_4

vo PEIHMT *IHPUT HEIGHT IH MILES"

26 INPUT H

S0 LET M=CINTCOSORCC144% 1 0%$180 A 030684+H2 2 24361 >/ 1 68 _

S8 TERINT "ARBEFHE SHELOCTTY AT \"sH:* MILES IS =" MILES/SEE"
25 GOTO 125

166 CLE

185 PRIWHT "IHPUT YELOCITY IMN MILES/SEC"

118 INFUT &

115 LET H=CIHTO18E#®CC 1441 %] 057 (3000%Y 1 $¥20—39663 2 1 /188
128 FEIMT "AT R WELOCITY OF ":V:" MILES/SEC. OREITAL HEIGHT WILL BE
ey UMILES

125 FRINT

138 FEIMT

125 LET P={IMTC10G% (2P C3900+H /CoB#y 2000 /166

148 PRINT "ORBITAL PERICD WILL BE ";FP:" MINUTES" e

IGHT

YOUR COMPUTER, APRIL 1982 &1



Books and bits for ZX > Atom

The Explorer’s Guide to the ZX81

IF YOU'VE GOT A ZX81 THEN YOU NEED THIS BOOK!
Programs for 1K BAM, and programs for 16K RAM.
Games, Business and Engineering Applications.
RAM B 1/0 Circuits. Useful ROM Routines, Hints
and Tips. And Much Much Maore, for only

This memory is made for your Atom
@

OR OTHER 1MHz 6502/6800/6809 SYSTEM

The ZX80 Magic Book
*With 8K ROM/ZX81 Supplement®

Games programs, computer music, converting proarams
written in other BASICS, improving the picture

16 or 32K
BYTE VERSIONS

RAM 8 1/0 circuits, and much more F£4.75
Expand your ATOM to 28 or 38K RAM = = =
% _ Saghnt S Getting Acquainted with your ZX81
Ideal for Word Pracessing, Chess programs and Business Software. 75 + programs including Draughts; by Tim Hartnell £4.95
Fully Compatible with other Acorn ATOM software and hardware
Versions available to fit inside the ATOM while still leaving room Mastering Machine Code on your ZX81
for other extensions such as the Acorn ATOM colour encoder board, 180 pages of immense value 1o beginner and expert alike. £5 .05

Eurocard rack mounting types also available

The Atom Magic Book

PRICES: INCLUDING U.K. P&P 815% VAT
A wealth of games and other programs: staring speech in your ATOM,

MZ163A 16K Built & tested to fit inside ATOM'S case £59.50 conwerting programs written in other BASICs tape recording hints,
MZI163B 32K £74.00 and many more useful hardware tps. £5 50
MZ163C 16K Built & leste:l Eurocard rack mounting £62.00

MZ1630 32K ., 3 £76.50 H = =

MZ163E Bare PCEI 1o bmld any of a.}ov! with data £23.00 GE“II"IQ Acqual“tEd with your

MP100  DC/DC converter; powers any MZ163 board from Acorn Atom

unregulated 8V supply such as the ATOM mains adaptor £3.50 By Tim Hartnell and Trevor Sharples 80 prageams including

i
S$.AE. for further details. Draughts £7.95

= 3
B ..\ -rices incLUDE UK PP ZX & Atom IC’s & Connectors

VISA +15% VAT WHERE APPLICABLE. S.a.e. for list.
PAYMENT WITH ORDER PLEASE.

S —— B E cdis] E=E
TIMEDATA LTD 57 Swallowdale, Basildon.
Essex. 5§16 5JG Tel; (0268) 411125 (MON FRI) tl l = ‘

) it

TYOUR
Wk

= Goovrecoe —e

Wkl

YOUR
= MACHINE

DR {INTERFACES)

T
CONTROL MACHINES, ROBOTS, £189.95includingvat

Have you ever wanted your MICRO 1o control a machine for you, of
manage your house? If so, the MDR "MICROCOMPUTER CONTROL

INTERFACE” will give you isaolated channels of OUTRUT (8A @ 250 TWICKENHAM oy
volts] and switch sensing INPUTS . COMPUTER ? "-'-fpi’;"&'.ﬁ‘v"!:".;iﬁ’:
Available now for connection 1o PET USER, PORT, R5232 and CENTRELTD CCOLTLITITT]
IEEE488, allowing expansion up to more than 800 channels. 01-892 7896 e
Supplied complete with connecting cables, full data and guaraniee e
from £12.54 per channel. Complete preprogrammed systems or 01'891 1612 DORLSS

individual components available. Write or phone or details

M D R (INTERFACES) LTD.

Little Bridge House, Dane Hill, 72 Heath Road Twickenham Middlesex
Nr. Haywards Heath, Sussex RH17 7JD.

Telephone: 0825-790294.
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Klingon death

BY ANTHONY ROBERTS

THE KLINGONS treasure is containgd in a
hollowed asteroid bristling with automatic
defence mechanisms. One button on this
control panel will defuse them all — it is your
problem to find which. The other buttons will
self-destruct, so a mistake will be fatal.

COMPETITION CORNER

oV | AV | BRA | BA

/;& EE|Ve | eV | Am|eE| oA
VA|VV|em | AV |0V | BA| BV| e m
He |0/ \|VV | VE | VA | eo| He | @

\A AR A4

AN VA ®A| VY

BV | e A

By a massive compurer search through the mHe | AV | moe |VE | oA Am| e/ i
Klingon central systems, find the key: each
butron has four symbols and it is poessible to
press every button but one in a closed-loop o R f_’l = v a8 B ' HE vv Al IR
sequence in which each button is identical in =) ] HEe A P
all but one symbol with the previous button N & ® YA N
pressed, and in which no buron is pressed
twice until the first button is reached again. "W | = 53] = " [}
The one button not 1 the sequence is the v v v" v vﬁ‘ v '
defuse button. What does it look like? me A.& ol @ v ' @ ] ' ® ' =
A £15 book token will be awarded to the first Ve BV o/ | em|VV] | oo @ Al me
correct solution drawn from the competition
bag. All entries must be at the Your Computer ® e ® e & | HE A ® ® e .& ® v
offices by the last working day in April. The
name of the winner, the solution, and a com-
petition report will be published in the June ' B & B [ N | AA & R H @

issue of Your Computer.

If you want to set a competition for Com-
petition Corner, remember that the simplest
solution should be calculable by a short
prograrn rather than by any other form of
reckoning.

Ee | VV| V| |AV

vY| e
VA| ®

n
VA

Ve (o0

Q- vY .

vv
N

vv
oo | /AB

Competition
results

THERE WERE more than 500 entries for the
BBC Micro crossword competition in
February. Most found the correct solution

without too much difficulty and suggested a
plethora of alternative names for the BBC
Microcomputer. After much deliberation, we
declared J Parkinson of 16 Newguay Avenue,
Reddish, Stockport, Cheshire, SK5 7BQ, as
the winner. A BBC Micro is on its way.

His suggestion for a better name for the
BBC Micro was “Zaphod — a beeb-box with

K Maoseley’'s Troll Plague sofution.

18

=6

T

46

15

AH

TH i

e AT

ETe a0

= B

jaE E=k+1:

116 C=0+F: B=E
L 28 E=E+1

158 C=L-Z

igd IF £ THEH
156 GOTO 126
{eld I=I+1 GOTO

two brains”. Any who does not understand the
significance of that sentence is advised to read
Douglas Adams’ Hirch-hiker’s Guide to the
Galaxy.

Geoff Kayum of Guildford, gave vent to his
feelings with “Nessy II — Everyone’s scen a
photo, but does it exist?” while Steve
Saddington of Havant, Hampshire, took a leaf’
out of a popular TV series with his “Basil —
B-cos sum ULA chips R Fawlty”.

The Troll Plague competition published in
February alse drew a large response with
entries coming from as far afield as Norway,
Denmark and Greece. The solution, as most of
you discovered, was 17 copper coins. A variety
of programs were sent in, including a
mammoth one from ] Blackman of Norbury,
London. The winning solution was provided
by K Moseley of 30 The Uplands,
Harpenden, Hertfordshire, AL5 2NZ. ]

The February crossword solution.

rAME
H m
2lolc|olm

YOUR COMPUTER, APRIL 1862 83



EURIHASOG electronics

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

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

YOUR SOUNDEST CONNECTION IN THE WORLD OF COMPUTERS

(8]
VIC 20 UK101 25
* 24 Colours, 8 tor Characters, 8 for Border, UK101 Kit inc 8K memory £125 oé‘
16 for screen mixed as you wish. Ready Built inc 8K memory £175
*3 tone Generator for sound. Completein case £199
“Uses Pet Basic "Plugs into Ve AK Expansion 8x2114 £10
“Memory expandable to 32K Parallel Printer Interface  £24.50
VIC complete with Cases £19.95
;g&e’\;‘lgﬁl-”al'mf and Chromasonics Sound Kit  £24.50
e £1S%pllv] Colour Kit £69.95
; NEW NEW NEW
VIC Cassette Deck 32K Dynamic Memory Board
ONLY £38.00 only £89.95
\f{\rcaii[?g:emig;}r; 5 bie P.1.O. and Eprom Programn&gr Iél(;
I Il Il
80 Column, 30 CPS, B B
Tractor Feed
ONLY £199.95
APPLE Il PLUS PET
AUTOSTART “EUROPLUS” 4016 16K RAM 445.00
48K Apple Computer 649.00 403232K RAM 569.00
Disc Drive with Controller %gﬁ Egm ggg%
349.00 4 : ;
Disc Drive without Controller mm'ngéztg:xz %%
o v 2%3‘33 4022 Printer80Col 357.00
olour Lar . 8024 Printer 132 Col 975.00

Silentype Printer 199.00

A range of Apple
Accessories and
Software are
available

Graphics Tablet 425.00

8026 Printer/Typewriter
835.

8027 Daisy Wheel 735.00
A range of Pet
Accessories and
Software are available

8

PRINTERS
INTERFACES AND CABLES
FOR APPLE I, PET, TRS80,
AS232, UKT101, SHARP
SUPERBOARD — ALL
AVAILABLE.

EPSON MX80 FT/1 £399
Dual single sheet friction and
tractor feed, 9 wire head, true
descenders

EPSON MX80 £359

Dot-matrix  printer with Pet
graphics interface. Centronics

VIDEO GENIE

==

£299 EG3003

Utilises Z80. 12K level |l Basic, In-
tagral Cassette Deck. UHF O/P, 16K
RAM, all TRSB) faatures. Simply
plugs into monitor or UHF TV. With

V.U. Mater.
PARALLEL PRINTER INTERFACEINC CABLE £38.00
CHROMASONICS PROGRAMMABLE SOUND KIT £24.50
SOUND KIT [FITTING EXTRA) £8.20
LOWER CASE KIT (FITTING EXTRA) £29.80
COLOUR KITIFITTING EXTRHAI £36.00
EXPANSION BOXINC 16K RAM £189
16K /32K RAM BOARD £947 £129
NEW GENIEIINOWAVAILABLE ............. .00 £310

parzllel and serial. Pet and EPSON-MX80 FT/2 £440
Apple compatible. True bidirec-  An FT/1 with high resolution
tional, 80 cps. graphics.

EPB0 M X82 £389 SEIKOSHA GPB0A £199
As MX80 plus high Resolution Dot matrix 5 x 7, 80 columns, 30
Graphics cps: graphics, double width

characters
JUST PHONE FOR FURTHER DETAILS

MONITORS
9” Green Screen £99.00 HITACHI PROFESSIONAL
12" Green Screen £125.00 g £99.95
127 BMC Green Screen £159.00 2= £149.00

“welcome, Official orders welcome,
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. Please add VAT 15% to all prices. Postage on computers, printers and cassette decks charged at cost, all
: other items P&P 30. Place your order using your Access or Barclaycard (Min. tel. order £10). Export enquiries

TANTEL

PRESTEL BY TANTEL
COMMUNICATIONS AT YOUR FINGERTIPS
FOR BUSINESS & HOME. UP TO DATE INFO

180,000 pages of information on Travel, News,
Investment, Holidays, Hotels Etc., Etc.

£159
TANTEL IS POST OFFICE APPROVED. SEND FOR DETAILS.
DEMONSTRATION AVAILABLE AT OUR SHOWROOM.




Genie I & I Approved Dealers s N

;""’)4} oy .

AVON Microstyle, Bath, 0225 334659/319705. BEDFORD
Comserve, Bedford, 0234 216745. BERKSHIREP.C.P,
Reading, 0734 569249, BIRMINGHANM Ward Electronics,
Birmingham, 02] 554 0708. Consultant Electronics,
Birmingham, 021 382 7247. A. E. Chapmanand Co.,,
Cradeley Heath, 0384 66497/8. BUCKINGHAMSHIRE
Photo Acoustics, Newport Pagnell, 0908 510625,
CEMBRIDGESHIRE 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 Fhoto Acoustics,
Watford, 0923 40698, Q Tek Systems, Stevenage,

(0438 65385, Chrisalid & ms and Software,
Berkhamstead, 044 27 74569, KENT Swanley Electronics,
Swanley, 0322 £485]1. LANCASHIRE Harden
Microsystems, Blackpool, 0253 27590. Sound Service,
Burmley, 0282 3848]. Computercat, Leigh, 0942 605730
LEICESTERSHIRE Kram Electronics, Leicester,

0533 27556. LONDON City Microsystems, EC2,

01 588 7272/4. Wason Microchip, N18, 01 807 1757/2230.
Premier Publications, Anerley SE20, 01 659 7131. NORTH
EAST Briers Computer Services, Middlesbrough,

0642 242017. General Northern Microcomputers,
Hartelepool, 0783 863871. HCCS Associates, Gateshead,
0632 821924. NOTTINGHAMSHIRE Midland
Microcomputers, Nottingham, 0602 298281. Mansfield
Computers, Mansfield, 0623 31202, East Midland
Computer Services, Ameld, 0602 267078. Electronic
Servieing Co., Lenton, 0602 783938 NORFOLK Anglia
Computer Centre, Norwich, 0603 23652, Bennetts,
Dereham, 0362 2488/9. OXFORDSHIRE Micro Business
Systems, Whitney, 0983 73145, SCOTLAND Computer and
Chips, St Andrews, 0334 72569. Scotbyte Computers,
Edinburgh, 031 342 1005. Victor Morris and Co., Glasgow,
041 221 8958. SHROPSHIRE Tarrant Electronics, Newport,
0952 814275. SOUTH WEST Diskwise, Plymouth (0752)
267000. West Devon Electronics, Yelverton, 082 285 3434.
Bits and Bytes, Bamstaple, 0271 72789, SUFFOLK Elgelec
1td., Ipswich, 0473 711164. SURREY Croydon Computer
Centre, Thornton Heath, 01 688 1280. WALES Tryfan
Computers, Bangor, 0248 52042. WEST MIDLANDS Allen
TV Services, Stoke on Trent, 0782 516525, WILTSHIRE
Eve Computers, Westbury, 0373 823784.
YORKSHIRE Advance TV Services, Bradford,

0274 585333. Huddersfield Computer Centre,
Huddersfield, 0484 20174. Comprite, Bradford,

0274 £68890. Superior Systems Ltd., Sheffield, 0742 753005,
Photo Electrics, Sheffield, 0742 53865. NORTHERN
IRELAND Business Electronic Equipment, Belfast,

0232 46161, Brittain Laboratories, Beliast, 0232 28374.

See us at Stands
336-237
Computer Fair
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Sole Impaorters:

Chesterfield Road, Matlock, Derbyshire DE4 5LE.
Telephone: 0629 4995. Telex: 377482 Lowlec G.
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INGENIOUS
Geniel

All the features of the EG3003 system
plus: * Machine [anguage Monitor

* Fitted Sound * Renumber Command
* Fulf Lower Case * Screen Print

The most compact 80 column
impact graphic-dot
printer available

at a very compact price

seikosha

GP80

printer

05 .

Acorn Atom

Special features include

*FULL SIZED KEYBOARD

*ASSEMBLER AND BASIC

*HIGH RESOLUTION COLOUR
GRAPHICS

from:

£120

+ VAT

TANTEL

‘PRESTEL"
adaptor
Converts any black
and white or
colour T.V.
for 'PRESTEL’
reception.

£170 - var

EG3014

Special adaptor to
allow connection of
TRS 80 to GENIE
periferals
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Geniell )

The MacroComputer

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

* 4 Defineable Function Keys

* Full Upper & Lower Case

* Terminal Routines

* Facility to upload & Download
* Screen Print

* Includes T.V. Modulator

£299 . var

The Second Generation
Personal Computer

Highest performance
: 48K lowest price

* 16 Colours
* Multiple Resolution Graphics
* Split screen modes

e

RIBBONS
for most
printers

LABELS

LATEST
SECOND

Printers EG3023 = HAND
EPSON MX80 GENIE low cost 16K Ring: 0225-
EPSON MX100 expander
ANADEX ® all this and
PAPER TIGER bErU t much much
TEE. more . . . . E
SCRIPTA :
MICROLINE 80 29 Belvedere, Lansdown Road, Bath.
L Telephone: (0225) 334659.



7X81 SOFTWARE FROM VIDEO SOFTWARE LTD 1K & 16K

16K SOFTWARE PRICE

VIDEO-SKETCH (ZX8&1 only). Move the cursor to

any part of the screen. Draw or rub-out as you

maove it. Mix in text or graphics. Save picture in

memory. Save picture seguence on cassette. 7.95

VIDEO-PLAN (ZX81 only). Performs the function

of an analysis book. Arithmetic functions include
addition, subtraction, multiplication. Printer

options. £7.95

VIDEO-AD. Rotating display of 16 pages of
advertising material. Set-up your own pages and
change them as and when required. £7.95

VIDEO-GRAPH. Planning and design aid. Create
pictures/charts/graphs and store within the

program. Save on cassette. Combine pictures like

an ‘identikit’. £5.95

VIDEO-VIEW. Do it yourself teletext. Create
pages of data. Store them within the program.
Save on cassette. View on demand. £5.95

VIDEO-MAP (ZX81 only), Educational game
based on maps. Navigate your plane 10 its
destination. Bomb the target and return to base.  £5.95

FORCE-FIELD (ZX81 only). Animated
bombardment game. You control the force-field
which protects your city against hostile UFOs. £3.95

SPACE-RACE (XZB1 only). Party game for eight
players. Rockets race to build stations in space.

Winners gradually take over losers until only one

winner remains. £3.95

TEST-MATCH. Realistic simulation of a test
match series. Dynamic scoreboard. Give each
player your own ratings for skill, technique, etc. £3.95

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. £3.95

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

events. £3.95
PACK 1 — VIDEQ-PLAN + VIDEO-AD 17.95
PACK 2 — VIDEQ-VIEW + VIDEO-GRAFH 13.95
GAMESET — VIDEO-MAP + 5 GAMES 19.95

1K PARTY TRICKS (ZX81 ONLY)

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

is for you. Ten separate programs — some

games, Some more serious. All completely

original, all ten programs included in the price. 4.95

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. (18K only).

Cash with orders please.

Prices include VAT.

Mail order customers add £1.00 per order.
Allow 28 days for delivery.

NEW VIDEO-INDEX NEW

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

Catalogue your 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. VIDEQ-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 is initially loaded like a BASIC program.

2. A demonstration 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 LAKE,
KINVER,
LN e
S o . SOFTWARE LINITED

Eonmiay : P, Soie, B 0. Sanich (Pérartar sad Socrtsey Rrghirmod Fombe? 1 9003035 Exglaad. AT, B e, 370 0008 10

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

YOUR COMPUTER, APRIL 1982 87



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.

Whether you have never done any programming or
whether you are an experienced microcomputer
user, the Complete BASIC Course will provide itself
to you as an invaluable aid.

The Complete BASIC Course is designed to teach
you to write and develop BASIC programs for the
Sinclair ZX B1 — no other books or aids are
necessary. All is revealed in our easy step-by-step
guide with programs and “test yourself" exercises all
the way through.

As you become more proficient with computing, the
Complete BASIC Course will continue to be an
essential guide, giving you finger tip references,
numergus advanced programming techniques and
memory saving devices specifically for the Sinclair
ZX 81.

HOW TO WRITE PROGRAMS:

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

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

NUMEROUS EXAMPLES:

Every concept, every function is fully described by
simple programs that you can enter on your Sinclair
ZX 81 in minutes.

The Complete BASIC Course contains over 100
programs and examples! These programs illustrate
the use and possibilities of the Sinclair ZX 81:

® Home use

e Financial analysis and planning
* Educational applications

® Games

e Mathematical applications

* Displays of ‘Arificial Intelligence’

EVERY FUNCTION COVERED:

No matter what your application, what your
confusion about any function, you will find it covered
in the Complete BASIC Course.

A full and detailed discussion is included of even
g%ditiunaliy taboo topics such as USR, PEEK and
KE.

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

A PERMANENT WORK OF REFEREMCE:

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

The Complete BASIC Course has over 240 pages
filled with information in an attractive durable ring
binder — this is a lay-flat work of reference that
deserves a place next to every Sinclair ZX 81
microcomputer.

—
] I —
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SINCLAIR

OTHER TITLES AVAILABLE:

Melbourne House is the world's leading publisher of
books and software for the Sinclair Zx 81.

The following titles are also available if you wish to
expand your horizons:

BASIC Course Programs on Cassette -

All major programs in the BASIC Course are
available pre-recorded in this set of cassettes. This
is a valuable adjunct to the Course, saving you time
and effort.

Not Only 30 Programs for the Sinclair ZX 81: 1K -

Not only over 30 programs, from arcade games to
the final challenging Draughts playing program,
which all fit into the unexpanded 1K Sinclair ZX 81
but also notes on how these programs were written
and special tips! Greal valug!

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 memaory
and typically give you programs than run 10-30
times faster than BASIC programs.

Understanding Your ZX 81 ROM -

A brilliant guide for more experienced programmers
by Dr. lan Legan, this book illustrates the Sinclair's
own operating system and how you can use it.
Includes special section on how to use machine
code routines in your BASIC p+rograms.

,:, Order Form:

Orders to Melbourne House Publishers
131 Trafalgar Road, Greenwich London SE10

(Correspondence to
Glebe Cottage, Station Road, Cheddington, Leighton
Buzzard, BEDS LUY TNA)

rsna e s MO ROV o R S

The Complete

Sinclair ZX 81 BASIC Course @ £17.50
Basic Course
Programs on Cassette @€t 250
* Not Only 30 Programs/Sinclair
s ZX B1A1K @£ 6.95
* Machine Language
= Programming Made Simple @E 8.95

Understanding Your ZX 81 ROM @& 8.95

"
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Until now.if you wanted to avoid the
disappointment of fouled and lost micro-
programs, you had to pay a great deal.

We now offer you reliability and economy with
the AudioDigital microcomputer cassettes.

By careful selection of a tape with an extremely low dropout
occurance. uniform coating.and high saturation level and assembling
it into a well tried mechanismin the Far East. we have achieved a truly
reliable and economical product.

To prove this is not too good to be true send us two sae’s and we
will send by return a sample ADx C12 cassette and later a list of
stockists. This offer is limited to the first 10,000 replies received
before the opening of the 1982 Microcomputer Fair in April.

The ADx C12 carries a R.R.P. of 47Tpence each.with good quantity
discounts and a full 12 months guarantee.

Sole UK. distributor:
BASICare
Microsystems Ltd.
5 Dryden Court,
London
S.E.11 4ANH

Dealers. are you prepared for the demand on the ADx C12 cassettes?
Ca!l to-day on 01-735 6408 .

moving ahead
with

@ - ' ZX software

ZX CHESS & ADVENTURES

PROGRAMS FOR THE ZX81/80 INCLUDING —

HXCHESS

TWO GREAT ZX81
16K CHESS GAMES

ADVENTURE ‘C’
£8.00

H

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

Includes a cassette save routine.

GALAXY WARRIOR £3.00
Fast and excrbing interactive animated graphics game.
Hunt clingons and go through black holes . . .
1K GAMES PACK £6.00

and many more. For a catalogue giving full details, please send a S.A.E. to:

GALAXIANS £6.50

All the features of the arcade game in a fast maching code program.
Swooping attackers, explosions and personalised scoring.

ZXBUG £7.00

A 30 in 1 machine code tool and disassembler, allows access to registers
and search through and modify memary; with cassette routines.

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

Very popular machine code program, with six
dzx C.?Efgalm levels of play and an analysis option. Unbeaten ZHBHEEE [ENHHHEED]
reduce ; : : : :
SHR P s 5 N ®\\ritten totally in machine code.
ZX CHESS Il ROy "'le’sl'“”' fm’h 2 E:ls“.:"' ®Full graphic display of Chess board. oo
Iv- £12.99 response time, seven lavels of play, and in @ Six levels of play: Two play within competition time limits.
now only: addition a recommended move option. ®Option to play Black or White
Excifing machine code games with instant ® Il leqal as includin | castling and en-passant
ADVENTU RE,5 , response, choose from the range balow. You .Ef;:.gfm fc?ftirj;zgvfosr saving L?ﬂﬁl‘l‘lsheﬁ game aﬁg returning to
ADVENTURE 'A’ find yourself stranded on an alien planet later
o ol -“mn”gffi?;f-ﬁ?f:'“ i ® Displays moves of game on screen or printer for analysis.
T4 A | Ao acTo ® Print a copy of the Chess board onto the printer.
ADVENTURE ‘B" temple. You must break in, collect treasure and ®Board caane set up in any position, you can even swap sides
£7.00 gscape dlive. Beware. Includes a cassette save " midgame
el ® Clear whole board with one command: for end game analysis.

£6.50

ZHEHEEE il We believe the strongest ZXB1 Chess game as
no other has beaten it!!

® All the features of ZXCHESS plus:

®Book of 32 opening moves.

®Seven levels of difficulty: FOUR play within competition time
limits.

®A move is su%gested 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:

B ARTIC COMPUTING o
396 JAMES RECKITT AVENUE, wmm
MPUTIN HULL Hug oJA R
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lepide BASIC Games £11.50
ALELE Initre ko PASCAL £11.50
Applell 45K PALCAL H'book £13.95
Dk drivve with controller 2 Program the Z-80 E11.95
Disk delve withaut 3 Your Firpt Compater £7.75
eancroller = &500 Applications Book  £10.25
Pyrafied pringer interface : Advanced BASIC £48.95
High speed serial 8 Apple Il User’s Guede £1I0
intarisen = Basic BASIC £8.95
Calour card Q BASIC Buzsiness Software  £7.05
AppleWiriter (] BASIC Computer Games  £5.95
PASCAL laaguage pyetem Z BASIC Conp Progs
Silerdype printar n Science & Eng £8.55
Blank ttei BASIC with myle £6.95
BASHC A salf
: ACCESSORIES i £5.35
-~ FOR APPLE
THESYMBOL OF VALUE | RS\ s U | S
T8 RAM earel cBE.o0 Gama Playing with BASIC  £8.20
5 - Gatring ogauinted with
SOFTWARE O B | e Aesmtice £7.98
NASGOM MAS-SY51ROM £10.80 SHARP PC'I 21 1 S steck mancal srs | RASIe £8.75
MITS : NAS-5Y5 3 EPROM £18.00 ol S0 ] Huerasvai
xpciom B, with 1 ieplay swirel i - . —
MAS-5YS 1 legs PID £112.50 :::P":::;:S; £36.30 Slot extander £0.60 E’f‘_""?ﬁﬁ:?ﬁ‘ S
Mascom 1, po weer AAM £100.50 | Spins g r paag B‘,T:me#| E10.10
BOARD LEVEL SYSsn e £22.50 BOOKS Mitrasal BASIC £8.75
Blasgorn 1, with | 8K micresoft Computers for Everyone  £6.00 Mare BASIC Games £4.25
MAL.SYE 1 Tess PIO £12600 4 e 1800 Schaime & Frg Masely BASIC
Arpesiriohesie s Prog Apple | E4 £1160 | appbes Applel k735
Apphe BASIC Dasa Maitiy BASH
Nasom 3, o uier BAM | £330.40 ATARI Pl Prepnaei 08950 | e
EK uaer RAM £36.00 Malke 3 success of pro‘g{amrﬁ“’!al ;
15K wser RAM E£90.50 B0 Computer . Mitra-computieg in Miess _5..501 £8.05
K user RAM £103.50 | 400 Computer o i Elioireey £4.35
48K uper RAM E117.00 | Recorder [} i ,
POWER SUPPLY Diigk Driva = YOUWLL VALUE OUR EXPERIENCE
Kiform £2025 | 16k A & YOU’LL VALUE OUR PRICES
HMEMORY CARDS Joystics {pair) ; AGTIHE 8 BASCLATCARD L:"i(-é":r.:.—":':ba?::u:‘lllgt: EXCHANGE MR AL
RAM B memory card o Blamk Dlsqut;m 5 9 =
with 18K AAM - kit ETLD Aaiamibler Ediar
RAM B memory card Space Invadert (ROM) E SRS MlcRosYS‘TEMS
with 16K RAM Board £90.00 Sear Rakdurs (ROM) = & 161 Brambey Road, Cukowood, London N4 43XA,
Additionsl 16K HAM £13.50 Mizsile Command {ROM) ] U Telcphone: §1-363 8060,
Additionsl 328 FAM E37.00 Axrercids (ROH) = (Clased Maadsy).
/0 BOARDS Ienitatian £ =
153 boards foe 2 2 PIO, Frogramming {1) Q TOULL FIND
12 CTC. 1 % UART Invitation to % Ta POTTERS AR I CSULADLLS
{at) e PIO S40.50 Programming (3 rd COCKFOETERS it
PI for abswe VO E10.80 | TouehTyping [T ]
CTC forabowe B0 E12.60 Conversationad French pras To M1 & BARMET BRAMLEY BOADL To ENFIELD
UART for abowe KO £14.40 Converationa German = ] - |a
DISCSYSTEMS Cenverntiona Saunich T OUTHGATE = E 5
Peascom singhe disc drve TR £x |8
(350K B} incl FOIC cand £423.00 e q; g E
drive [350KE pach) TAPES {“ .
ined; FDG card £614.50 | Blank C12 £4.00 y
NAS DOS disc op ystem £40.50 | Tapes (6 minuside) fer 10

r =
; If you own a ZX80/ 81 i VIC GAM ES

then you need the for the standard VIC 20
ABACUS CONTROLLER Challenging games of skill

and initiative all in
full colour and

eBUILT IN :

SPEARERC T with great sound effects

Allows you to name aSMART :

pragrams before COMPACT CASE:

saving and cue up oo ASTRO-DOCKER: Get the supply pods safely through to
E;:g:“?;f;';i.?:;‘*'“ 100 = 65 = S0mm Scorpio’s supply hatch. Progressive levels of

difficulty.

SINGLE SWITCH - ;
OPERATION: PETALS-AROUND-THE-ROSE: So you think you're
;?;;r;:i ::r:?:hr by TRS 80 OWNERS bright! Try and brea[( this frus_tratmg code in less than
selecting position on :‘:'!31;';::’&:(‘:35||:: 100 attempts. As mind bogglmg as the cube.

switch. Eliminates
hum caused by
leaving bath jack
pluge in cassetie

MAZE OF DEATH: Can you guide your way through the
maze avoiding monsters and collecting rewards?

Price: £13.

recorder. Watch out for the Hobgoblins!!
PLUGIN _ DEFENDER: Defend the planet's fuel elements against the
guoppui;ﬁw?w to use, 70 CENTIMETRES m;ﬂraud!ng aliens using lasers and photon torpedos.
just plug into #SIMPLE EASY TO OF CABLE: Nine skill levels, time and score.
computer and cassette FOLLOW Allows you to site
recorder — no nead INSTRUCTIONS: cassette recorder PROTECTOR AND SHIELDER: Use defence screens to
B ieephes Comt s S ward off attacking missiles — how long can you hold
— bearn to use in out? Two games for the price of one.
msnutes,
=== PRICES: £6.95 for each cassette or £12.95 for any two.
Inc. PEP.

Send Chegue or P.O. for £12.00 including P&F to:

ABACUS ELECTRONICS
186, St Helens Avenue ABACUS PROGRAMS

Swansea, West Glam. 186 St. Helens Avenue, Swansea, W. Glam.
Tel: (0792) 50282 Tel: (0792) 50282

\ SPIANN J

All programs produced on top quality cassettes.
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NEW ZX381
16K SOFTWARE

AN ENTIRELY NEW CONCEPT IN SOFTWARE FOR
THE HOME COMPUTER.

WE BELIEVE THAT INFORMATION TECHNOLOGY
WILL REPLACE THE BOOK.

THIS CASSETTE WILL GIVE YOU OVER 50 PAGES OF
RECIPES.

SUBSEQUENT VOLUMES WILL BUILD UP A WORLD
WIDE COOKERY BOOK.

SUPERB RECIPES TRIED AND TESTED BY THE
AUTHORS.

GIVE THE LADIES A LOOK IN!

Mail order only
Send £4.99 (inc. P&P and VAT)

Please specify Volume 1 as further volumes will follow
shortly.

MICRO COMPUTER SOFTWARE
Unit D6, Pear Industrial Estate,
Stockport Road, Lower Bredbury,
Stockport SK6 2BP
Tel: 061-494 2441

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

\.

PROFESSIONAL
7X81 KEYBOARD

m All-you-need Keyboard Kit £28.95.

B Case only £15.00.

B Keyboard Kit assembled and soldered
ready for use but without legends
fitted £31.04.

All prices inclusive of VAT, postage and packing.

Please allow 21 days for delivery.

B Plug in — no desoldering.
B Space bar linked to space key.

B Full travel keys. Six spare keys for
your own use.

B Case available to hold keyboard and
ZX 81 microcard.

o .l 16K RAM pack clamp
. supplied with case to
 eliminate white outs!!

ﬁ

d.E COMPUTER KEYBOARDS DIV.

DEAN ELECTRONICS LIMITED
Glendale Park Fernbank Road Ascot Berkshire England
Dial-a-leaflet 03447 5661 Telex 849242
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HILDERBAY LTD PROFESSIONAL SOFTWARE

Ityoudon't believe that the Sinclair ZX81 can doreal 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).

+ Payrollfor up to 30 employees. Meets all regulations £25.
* Stock Control Fast, big, and versatile £25.
+ Budget£l5.
* 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 Packforthe ZX81 £42.
* BEAMSCAN: Beam analysis for architects and engineers £25.
3 HEWLETTPACKARD9845B: Superspl |
+* : Superspline (general purpose
interpolation and tabulation). COMPET'T'ON
+ MEMOTECH 64K Memopak £79.
DO YOU HAVE DIFFICULTY LOADING TAPES! We have the answers; {%Ié E}:‘pﬁﬁaglg goi['E!
and for well under £10. orGGames Pack 1.
Contact us for more details. AB4K Memotech will be sent tothe
CROFTON PROFESSIONAL KEYBOARDS, MONITORS, VDU's player who sends us the highest
Pricesinclude VAT, Post & Packing. COD Orders £2 extra. el S L
rouha e e T GOLD!
TAPE HINT: Don’t use the first 20 seconds e sy ottherus

of your cassettes — most tape problems
are found near the ends of the tape.

& HILDERBAY LTD 1981

HILDERBAY LTD (YCM|. 8/10 Parkway. Regents Park. London NW1 7AA.

Telephone enquiries for Hilderbay Ltd. will now be handled by HOLDCO LTD.
Tel. 01-251 3090

ZX81 & 16K SOFTWARE

EQUATION PACK : linear and quadratic equations, sets, equations of higher
degree.£8.

MATRIX ROUTINES : the matrix statements of normal basic (MAT .. .) £8.

CALCULATOR PACK :the equivalent of RPN calculators. 40 operationsand
functions. £8.

ELEMENTARY STATPACK : mean, variance, stand.dev., stand.err., covariance, cort.
coeft ,anal. of variance, lin. regression £10.

METRIC/IMPERIAL/US CONVERSIONS : length, surface, volume, weights and
measures, speed £6.

TRIANGLES : complete trigs package £8.

POLYNOMIAL EVALUATION :operations, zero's (int., real, complex) and
Descartes£10.

BARCHARTS FOR ARCHITECTS : a simplified version, takes away the tedious task of
manually handling the problem £25.

BANK ACCOUNT : calculate your bank charges whilst keeping your account £5.

HOLDCO GAMES — See our special advertisement in this magazine
Prices include VAT, Post & Packing. COD Orders £2 extra.

HOLDCOLTD.
14, BRITTON STREET
LONDON EC1IM5NQ
Tel:01-251 3090
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THREE PET TITLES

LIBRARY OF PET THE PET REVEALED
SUBROUTINES A reference book which details everything

A bookwhich will save the software you need to know about the viqulngil-t of the
designer considerable time by providing PET. Containing information helpful to

55 proven subroutines to integrate with writing more elaborate programimes, 1-.=_I'15_;,-h
his own programmes. in turn create more interesting functions,

Eachsubroutineis preceded bya page !, .. Should be congratulated.

of general infoermation describing its Supplies some much needead, u;efLE!.
purpose and implementation and and correct documczztanun.
possible problems that may arise. Basic, iy wii s 3 Compute
machine language and a combination of | . 'PET Bewg-a_lf_fu will 5&&:& you an
both, are used throughout this THE PET awful lotof time. [ rate this motc_
publication. as good value for money.

Printout
.. We like this book very much and REVEALED i

thoroughly recommend it.”
Frintout

HICH HARMPSHIRE

well prepared, fun to use,

and will help in better
program development.”
Compute

PET
GRAPHICS

This book has two
abjectives. One. to
provide the reader
" with an introduction to
3 the prog ran‘lr_f:ng tech-
4" nigues used to generate
3 graphic displays.
Two, providing the
programmer with a
complete package of
machine code routines
giving a wide range of
normally unavailable graphic
functions. The book contains
many comprehensively
analysed routines and photo
graphs to illustrate the effects
created.

N & HIOR MARTHE COMMSDORE

All 3 publications are
widely used by an invaluable guide to
Commodore Business ’ graphics on the PET.”
Machines. Micro Forecast

Please send me:

copyfies of Library of PET Subroutines IS e SR R e
@ £10.00 each

1
I
I .. copy/ies of The PET Revealed

l @ £10.00 each e e e e Ao e
I

I

I

ek copy/ies of PET Graphics @ £12.00 each A Ll i : Pl e o e T

| enclose a cheque for e ... payable to
Computabits Ltd P.C. Box 13. Yeovil, Somerset.

f)II(n
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Make the most of your microcomputer with our popular
range of proven books: —

[ 1] GETTING ACQUAINTED WITH YOUR VIC 20, by
Tim Hartnell, with over 60 programs to get your VIC
up and running from day one. £5.95

[ ] GETTING ACQUAINTED WITH YOUR ACORN
ATOM. by Trevor Sharples and Tim Hartnell. 184
pages, 80 programs, including draughts. £7.95

[ ] GETTING ACQUAINTED WITH YOUR ZX81, by
Tim Hartnell. Eighty plus programs in this 120-page
book, including draughts. £4.95

[ ] MASTERING MACHINE CODE ON YOUR ZX81
OR ZX80, by Tony Baker. 180 pages, teaches machine
code from first principles. £5.95

[ ] THE GATEWAY GUIDE TO THE ZX&81 AND ZX80,
by Mark Charlton. Over B0 programs and routines,
Z¥ BASIC explained in detail. £5.95

[ 1 49 EXPLOSIVE GAMES FOR THE ZX81, edited by
Tim Hartnell. £5.25

[ 1 INTERFACE, the monthly magazine published by
the MNational ZX80 and ZX81 Users’ Club, in con-
junction with the Independent Atom Users’ Group, is
just £9.50 (UK), £1250 (Europe) for 12 issues.
Sample copy, with many programs for each machine,
book, software and hardware reviews, education,
contact addresses, just £1.

Please send me the items marked. lenclose £ ...

Mame:

Address:

Posteodess B sl L e e E b

Please make chegues payable to INTERFACE and send
the above form, or a copy, to: INTERFACE, Dept. vcia
A44-46 Earls Court Road, London W8 GEJ

ZX81 OTHELLO

12345678
1]

o

A
B
c
o}
E
E
G
H

IF YOU OWN A SINCLAIR ZX81 {16K)
PIT YOUR WITS AGAINST THE ZX81
COMPUTER AT ZX81 OTHELLO
SEND £3.95 PAYABLE TO

DLS ASSOCIATES, PO BOX 5,
SPALDING, LINCS.
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COMPANION

ISBN 0 90721 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,
Novemnber 7981

“The ZX8T Companion is a most professional product . . . with
many good illustrative programs, tips and warnings’. —
Education Equipment, October 1981,

‘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 ZXB1 user’. — Educational ZX80/871 Users”
Group Newsletter, September 18817,

Send you cheque for £7.95 to:

LINSAC o

68 Barker Road, Linthorpe
Middlesbrough TS5 5ES




ZX81 2X81

JOIN
ZX-GUARANTEED

(Club is devoted exclusively to the ZX81 . . . and ZX82 when available)

All games/progs are guaranteed error free. ZX-guaranteed is not just games, it is intended to be
educational to the user. Includes articles on BASIC, PEEK, POKE, MACHINE CODE, FLICKER
FREE PROGRAMMING, HINTS & TIPS, etc. etc.

Membership is April to April. If joining late, all current year’s back issues sent. Membership £5 per
year. (Overseas £6.50. Outside Europe by air £10).

For sample back issue send £1 plus SAE
Send to: G.A. BOBKER, 29 CHADDERTON DRIVE, UNSWORTH, BURY, LANCS. BL9 8NL

Please enrol me as a member of ZX-GUARANTEED. | will complain like mad if errors found.

| enclose Cheque/P.0./Sterling draft for

NAME

ADDRESS

HAVE ARRIVED
%

GO10d4 CYLON ATTACK: This 3D all action game in
high resolution graphics, takes you into the Science
Fiction woarld 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 to meet it ready to defend Earth
to the endl!l

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.

G0105 ROBOT NIM Perhaps the most entertaining and
novel versions of this classic puzzle available. Watch the
antics of the Robot as you vie with Atom CJ for control
of the game. Offered at the give-away price of only Fia

Special Offer! Deduct £1.00 per additional cassette
when ordering two or more programs

ORDERS TO:

A & F SOFTWARE, 10 WILPSHIRE AVENUE,
LONGSIGHT, MANCHESTER M12 5TL

24 HOUR TELEPHONE ORDERS ON (061) 248 7195
Orders normally dispatched within 72 hours

Please enclose a SAE with enquiries

Co. Reg. No. 2771083

ATOM UK101-SUPERBOARD

OTHER TITLE FOR THE ATOM

GO100 POLECAT: Avoid being eaten by polecat searching
the maze for you. 5K test 6K graphics f4.95
GO101 EARLY WARNING: Destroy the attacking ICBM's
using a realistic radar display and intercept missiles. 48
levels. Sound. Score and screen counters. 4K text 6K
graphics £4.95
G0102 MINEFIELD: Watch out for chain-reactions as you
clear the mines with your tank. Each mission becomes
harderl Sound. Score and high score. 5K test %K
graphics £4.95
GO0103 TANGLED: Challenge your friend or the Atom 10
this game of skill. The more you score the harder you find
the game. Four skill levels. Sound. Individual and highest
scares displayed. bK test %K graphics....................£3.95

NOW AVAILABLE FOR
UK101/ SUPERBOARDS
2K RAM BASIC TOOLKIT

This toalkit adds nine new basic words for you to use. The
tape loads from Basic with or without another program
present. It loads directly into the top 2K of RAM
independent of the RAM size and secures its own
boundaries.

Features: Fast load in under two minutes, and is compatible
with all popular monitors and basics”.

New commands: Auto, Help, Find, Dump, Step, Trace,
Off, Delete and Renumber.

Excellent value at only £7.95.

* Disables Baslc 5 commands (please state, maching and moniter when
ordaringl.

ALSO SGO100 MADMAM. Watch out for the Guardians as
you travel the maze collecting points and bonuses. Can you
beat the high score so far — 141,6007

Runs in 8K. Priced at £4.95.

We pay 26% royalties on Atom — UKI101T —
SUPERBOARD and NASCOM Il PROGRAMS — PHONE
FOR DETAILS.
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LASERBUG

London And South East Region
BBC Users Group

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 BBC 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 is full of news, reviews, letters, articles,
programs, contacts and classifieds (rates on application).
Our regular meetings alse 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 for a sample copy of the LASERBUG
newsletter and all the latest information.

Write to:
LASERBUG
Box No 100, Your Computer, Quadrant House
The Quadrant, Sutton, Surrey.

ZX81 Hardware

KEYBOAREI Kit £20.50 Built E25 75

40 typewriter swle keys.
All graphics and keywords shown on keys.

KEYBOARD CASE £10.30 z’
Faor our keyboard (does not hold ZX81). L) o)
Black or grey plastic. 7‘-
Aluminium top. Punched to fit our keyboard. é-

KEYBOARD IN CASE Built £36.15. A

24 LINE 1/ O PORT Kit £16.95 Built £18.95 @]
24 lines. In or Out. Q
Controlled by BASIC. ‘f::
MUSIC BOARD/ Timer, Osc Board. Kit

£16.95 Built £19.95

3 channels. .01Hz to B00KHz.

Controlled by BASIC.

CONNECTORS

23 way gold plated female connector..........covevinn...£2,.95
23 Way Male CONNECTON (v viviivesinitinnsussssssmaansessiis £1.30
24 way ribbon cable (permetre) .....coovineennennneo. £1.40
Assembled connector to mount RA.

pack away from ZX81 £6.95
All prices included VAT and P&P.

PRIV

Send 9= 7 SAE for free illustrated catalogue.
Payment by cheque or postal order or ACCESS.

REDDITCH ELECTRONICS (YC)
21 Ferney Hill Avenue, Redditch,

Wores B97 4RU

Tel: (0527)61240

ACORN ATOM

QUEST FOR

Somewhere in the Old Country House, the famous AFRICA
DIAMOND was hidden. Legend has it that possession of the
gem will give countless wealth and even magical powers!
However, to take the gem is no easy task! Vampires, dwarfs,
wild dogs to name a few, have taken over the house, and wﬂl
welcome you with open jaws! If you can get to the gem, a
surprise awaits you! All this makes the AFRICA DIAMOND a
true test of cunning, intelligence and wit. Are you smart enough
to take the gem? After all, the most you have to lose is your
life!

THE AFRICA DIAMOND

Maybe the most advanced adventure game written for the
ACORN ATOM. AFRICA DIAMOND was written 1o give you a
full 10K of program power far the regular expanded ATOM, in
doing the AFRICA DIAMOND has used techniques new to
ATOM programs.

RAMTRONICS

Please rush me AFRICA DIAMOND. | enclose cheque/PO for only
£8 (fully inclusive). Payable to Ramtronics.

B L e
Bddrogs e S e e R o T A 1

Send to:
RAMTRONICS, P.O. BOX 173, LONDON SE24 9027
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lan Stewart & Robin Jones

The reader-friendly guide
to getting started with
the Sinclair ZX81.
Includes an intro-
duction to looping and branching,
graphics, subroutines, and debugging techniques, wnh over
50 programs designed to run on the standard 1K memory.

110 pages — Paperback £4.95 ISBN 0 906812 17 8

Published by: Shiva Publishing Ltd. 4, Church Lane,
Nantwich, Cheshire CW5 5RQ. Telephone: (0270) 628272

Order from your bookseller or fill in the coupon

Please supply me with ....... copy/copies of PEEK POKE BYTE &
RAM. For 1st Class Postage please add 25p
Price: £4.95 per copy. Cheques payable to Shiva Publishing Ltd.

MNAME (Capitals please)

Full Postal address

For payment by Access/American Express

Card No. Signature




T

THE

3rd LONDON

- COMPUTER
FAIR

T
APRIL 15th 16th & 17th 1982 ¥Oam -6pm
"*@" 7pm 16th]

Including: Retail Exhibitors - Hobbyists
Club Stands - Seminars - Workshops

Bring and Buy Sale (17thonly)
P
Admission £1.00
P

POLYTECHNIC OF NORTH LONDON
THEATRE

© Opposite Holloway Rd. tube station ©

| /
SPONSERED BY EDUCATIONAL COMPUTING, __
COMPUTING TODAY and
The Polytechnic S~
k h of North London ﬂ %
“
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ZX-80 & ZX-81

THE FINEST MACHINE CODE FAST
MOVING GRAPHICS ARCADE
GAMES AVAILABLE

Q5-DEFENDERS QS-ASTEROIDS

UP: DCANN LEFT:RIGHT:

THRUST:FIRE THRAUST:FIRE
CONTROLS. CONTROLS. 2
FULL SCREEN sizes of
DISPLAY, B4 fas ASTERDIDS.
mowing chrs. 10 Wiag-areund
missies. Attack sreon, Full
waves. Maving gbiliny ol ship.
Surthon, Denoraly Banut thap.
eormidred 1o e ] GLAICKSILVA'S
i Dt s cade | Imnesr arcade
EVRn game wriiten game. As good
| tortha ZX as Q5=
COMPUTERS DEFENDER.
AECUIRES 3K RECHFIRES 2K
AAR: B30 ROM RAM: 8K ROM
= SLOW MODE

Beth programs featste on soroen scorng and have soltwane o drive 0% SOUND BD.
Thiey are mecocded twice on High quakty cassates and hawe FULL COLOUR casame
st of onigingl pentings by “STEINAR LUND®

HARDWARE
05 MOTHER B0ARD and 05 CONNECTOR
The heart of amy expansion systern, Faanuees on board SV reguiasor + WO Expanssi
seckizs 1o takn scd-on boards. Can bé uied in T Wiy
11 ZX COMPUTER-CONNECTOR-ANY SINGLE ADD-0N (bt o textra AR PACK)
21 TX COMPUTER-CONMECTOR-MOTHER BD. (for two axtm bosh.

ANY RAM PACK

G5 3 RAM BOARD (using 2114 LC 8! -
A 3% stase Ram bd o fit 2X-B0081. Combines with ofigng TH 1o gha 4K

0S5 SOUND BOARD fusing AY-3-83101

A 3 chaninel sound efpcts and meuskc board sasily progeammed from BASIC

Q% CHRS BOARD

A progearenable Graphics gansrates grang user control of 128 ditterent ches. Comes
‘with D#ne cassecie of M/C routings for easy use. Works with ZX PRINTER [Dema
caeatte svaiable sipbiasly 1o make use of Printers graphics possiblites]

NEW HARDWARE

05 HI-RES BOARD favasabls end of Jand. 286 = 102 PIELS. SOFTWARE
SELECT. Bx OM BOARD RAM. MIKED TEXT & GRAPHICS. RESIDENT MI-RES
SOFTWARE IN ROM.

COMMANDS . . . MOVE wy; PLOT xy: DRAW z.y; PRINT X5 COPY. WHITE;
BLACK; CLEAR

A MASTERPIECE of ZX design, Risident solrware in ROM Provide ity fast
Hi-roe fpciives, No sedious castana kading. Mo jcas of valuabls Ram space. Jusi
inatant HI-RES GRAPHICS. Screen may COMED TO the plnte

Al produets fully posmmtood. Fully nchetive pricos aro as followe:!

05 DEFENDER £5 50/05 ASTERDIDS £6.80/05 CHAS DEMD [paratehi L350
05 MOTHER BD. £12.00/05 CONMECTOR £4.00/05 SOUND 80, £26.00

05 CHAS 80. CI5.00/05 38 RAM CIR00/CS HI-RES £85.00

Chagues should be made payable 10 "Ouicksiva' and sent ta 10 following podress

QUICKSILVA, 95 UPPER BROWNHILL ROAD.
MAYBUSH, SOUTHAMPTON, HANTS.

Sand 5,A.E. for Camlogue and data sheets to above e0mas.
COME AND SEE OUR FULL RANGE AT THE ZX MICROFAIR MAY 1982

f ATOM USERS! |

ADPROM
4000 UNIT

_ for adding on EPROMS as
required. Can be used an other

computors with 24 pin EPROM sockets

ie.g. ZX 80). - - - « £37 (excl.var&pp.)

WANTED! ! Elegrani programs for our EPROM
and TAPE library service.
Details on request with brochure.

- - *
ATOM CONSOLE [

CASE  _um %

Casgonly - » - - £2b :
{excl. vat & p.p.) —— ]
Polished teak veneered sides. textured hiack stelvetite and aluminium
chassis. Plenty of room inside for RAM Expansion (units available
from us), power supplies eic..and TV.on top. Available as case only,
or with integral RAM expansion unit, andfor integral ADPROM 4000.

* % o

CASES FOR YOUR OWN PROJECTS

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

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

3 % b fexcl.vat & p.p.)
FOR BROCHURE & PRICE LIST SEND A5 SAETO
ELINCA PRODUCTS LTD., LYON WORKS
CAPEL ST., SHEFFIELD S6 2HL

DiS ASSEMBLERST £10 [fI

For tha VIC 20 e
D'H-HID commter.
FLULL MNEMONIC

Tollow the jumps
ki e retenns,

selectively
dumps to SCreen-printer
ortape  for printing by pet
MS-ASSEMBLER 4-1  £10
For I.I-nPlET fiike 51 PNEL FIT]
Delfne bi.res pizels or
understanding 1o the novice B multicefonr twizelse
sophistication to the expart it Jurt bhig progrom ea
sigadard ONE

# program displaying
the & million cofpur
combinations an the
standerd UIC 20
& shaws pou how
fo program Phem
Both bF-res & multicoloar

FREEPOST 6 THORNBURY BRISTOL BS12 1BR
TELEPHONE (0454) 415460
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ZX81 GAMES

FED UP WITH BEING RIPPED OFF?
HAVE YOU BOUGHT
BORING/WORTHLESS/RUBBISH GAMES?

DON'T DESPAIR, TRY THESE!

ASTERDIDS
GAMESTAPE 1. for 1K only £3.95 K
10 games incl. ASTEROIDS, UFQ, CODE, BOMEER,

GUILLOTINE, ETC. :
PROBABLY THE BEST VALUE 1K TAPE AVAILABLE!

We've done in 1K, games that some of our competitors

required: 16K to dal a

STARFIGHTER GAMESTAPE 2. for 16K only £4.95
*STARFIGHTER . . . You are fighting at the end of the
universe, how many enemy can you destroy? A graphic
simulation.

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

ARTIST . . . become an ARTIST, then use the 10
memaories 1o store your drawings. Incl. SAVE, COPY, elc.

GAMESTAPE 3, for 18K only f4.95 s == -
"CATACOMBS . . . A Multi-Level Graphics Adventure.
You are alone and lost in the CATACOMBS. How long
can you survive? Before you starve to death, or ane of
the many MONSTERS gets you! Can YOU discover the
secrets of the CATACOMES.

30 MONSTER MAZE GAMESTAPE 4, for 16K only £5.95
Unbelievable Graphics! Can you find your way through the

Maze? The EXIT is there somewhere, but then soisa T.REX
and its after Y QU Al in 3D, you've never ssen anything like
this beforel

GAMES MARKED " incl. Machine Code

J. K. GREYE SOFTWARE

Dept. YC, 16 PARK STREET, BATH, AVON BA1 2TE
Trade enguiries welcome




Microgame  ZX81
Simulations (16K)

- Soccer Supremo Run your favourite club in your own style,
for Z&-81(1H & 165) or BBC [MiCro | § convoing same suotcoy, watching your team ply other great
sides in the Super League, transferring players, including star
New maths programs — improve your maths and names, making boardroom decisions or delegating to solve

: : : : business problems; improve facilities; spend gate money; lots of
programming skills by playing Simon maths Games. the fun and headaches of the soccer boss's lifestyle. Includes

Choose your own level of difficulty — suit ages 10-16. graphics.
‘1OIDrOgramS ?S each tape —most incorporate Moving Balance of Power As leader of a superpower you strive to
Graphics and are fun to run. maintain superiority of arms over a neighbouring country. The
Let vour computer help you to pass yeur exams. problem is that you and your enemy are mutually dependent on
s . A= Tt s gach other for raw materials. Can your economic, diplomatic
Maths1 Number, Area, Fractions, Decimals, Money, Length, and military judgements prevent a rapid slide towards nuclear
Mumber, Estimation, Test 1, Game 1 war? Use threats, sanctions, force, tactical concessions etc.
Maths2 Volume, Ratio, Percentages, Perimeter, Bases, Time, Tycoon Start a company producing “widgets” and compete in
Number, Estimation, Test 2, Game 2. the market against a computer controlled rival. Start small and
—— - Ty By P i T build up your business or borrow money and start big. You
Maths 3 Directed Number, Co-ordinates. Angles, Scale, Pfobablflt\;. have to make decisions about financing, staffing, factory space,
Density, Termperature, Estimation, Test 3, Game machinery etc.
Maths4 Square Roots, Indices, Circles, Inequalities, St Sta‘lst! Battle of Britain As strategic commander of nine British fighter
Number, Fractions, Angles, Test 4, Game 4. = ___.L\ squadrons you must track and intercept the devious enemy
"""" T Vi 2l A\ bomber squadrons before they reach Landon. Micro acts as a
Mathss E?gggﬂﬂé E:?E%f%ggggg%s SF&%I;%HS i &% @) flight control and communications centre for patrols, missions,
Simultaneols Equations, TestS, Games. WA i intelligence reports etc. Sketch map provided. May also be
= 1 played on any map of SE England with standard grid.

oL
/;.-/ S Asset Stripper Compete against your computer controlled
arch-rival “KO Investments”, capitalizing companies on the
Imon m -~ stock market and bidding for takeovers to gain control of
EL lucrative assets. Can your micro really outwit you?
Quality tapes copied at normial speed forn L

better reproduction.
(Cassettes £4 each finc VAT
Printed Programs £71 (inc VAT
Please add £1 p&p.
FREE! blank tape with each set ardered.
Send cheque/FO to: Simon Software,
L Freepost, New End, Redditch.

Kingdom of Nam As ruler of Nam you must control its
economy; allocating labour; building cities, factories and ships;
importing and exporting; negutlatmg pay clsims 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

(State Z¢-81(1K). (16K or EBC) 73 The Broadway, Grantechester, Cambridge CE3 9NQ

Have you bought a ZX81?
Now here's a cassette
recorder to match it!

The ECR81 Enhanced Certified Recorder from MONOLITH is a major

advancement in cassette recorder technology which minimises the

problems associated with standard audio recorders. This is a high

quality proven cassette mechanism, enhanced to provide just . 1

the right signal levels to ensure reliable read and write data : : i e :

transfer between the magnetic tape and your ZX81. o J- i

® Each ECR81 comes complete with its own individual o .. = N £47 50
certification tape, tested and serial numbered to prove your i  —

machine reliability. Inc[uding VAT.
complete

@ Signal enhancement circuit board with phase - locked - loop
contral and signal shaping for peak performance.

EEE e oL e T il

® A long life head is fitted, matched
To: MONOLITH ELECTRONICS CO. LTD., 5/7 CHURGH STREET, CREWKERNE, SUMERSET el L

to TOK CrO2 high bias, super
avilyn|cassette tapes.

@ 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.

ii Please supﬂ_lv_ I'I'\_e_'\'\:l_l'[ﬂ_ 3 | Price Total =

| |

| |

| = - — |

: | algo enclose postage & packing per recarder | £2.50 I The ECR81 is also suitable for Sinclair ZX80
1 l

[ 1

' |

|

|

____________ {Qty.) Monolith ECR 81 Enhanced Certified Recorder(s) *—'tgﬁﬁ
10 beused with my ZX81

@ Please allow up to 28 days delivery. @ The ECRE1 is
backed by our 14 day money-back option. ® The ECR81 is
not suitable for audio reproduction.

MDNDLITH

: 8 I B electronic products
i 9 oS Ry G ATt A Ly e A — 1 Telephone: Crewkerne 0460 74321

Pleasa print

Prizes include VAT E I.——-—
amie: Mr.-'Mr;."I'.’.iss.l | | | B | |

5] 15 5 5 2 P S S R
Address | l_l_l_r . _l |' |l f } .:_ljl. JJ i I. Jl_L_I_ ] |. Il l_l
LI B | | :
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EDUCATIONAL COMPUTING

No comparap
collection ;
offers so myeh

for so little

.. Hore of lnsi. A o of prograrwm®s 10 lUFrR  your
Sinclalr ZX81 into & powerful sducstiensl tool.
And you dont even need 1o know progr

»There &re Cloar hﬂrucrm and planty of ﬂps
& sdvice. Deslgned o go driil & practice
e promole learmving inisraction &

Includes:-

TORTOISE

A simplified

_fit 1K_ s Trtie

Creative use of programme
graphics CODED MISSILE

Many innovative Combines the
ideas fun of ercade

games with
learning

Includes many £4.95 only
games incl. p&p
Graph-plotter @ Hestogram @ Simon-spell @ Skeichboard @ Times-table @ Sets
Series-quiz ® XY-coordinates @ Count @ Equations @ Areas @ Guess-a-Yolume
Angles @ Upstairs - Downstairs @ Music-notes @ See-saw @ Wipe-out @ Spef
Temperature ® Clock @ Money @ Snake EDUCARE

Mastermind @ Number-shoot @ + 26 more

P;:agrsz:d me.........copies Educare’s 50.
EDUCAHE | enclose cheque/postal order for £

| A e i

London LA
SWIX 9AY l‘”“"’"‘mﬁ

L-l your chid bonafit sarly. Send now.

Educare’s

EDUCATION

26 Spiers Close
Knowle, Solihull
West Midlands
B93 9ES England

1K Space Intruders £5.00
3K Super Version £6.00

Written in machine code

to give fast moving

‘Flicker Free’ graphics,

A superb achievement.

Supsied o casselfe with Iisiing

16K High Resolution £4.00
(192 x184) graphic pictures
Never before achieved on the ZX

Create your own amwork.

Supplied on cassetie with lisfing

and gemions! oicitre

gK Nightmare Park £3.75

The park of DEATH — can
you gat through this

nightmare. No human has

yet succeeded. Confronted by all
sorts of ‘Happenings” you'll be
taken to your wits end.
Supplied or casselle only
Specify 4K, 8K ROMor ZX 81 when ordering.

NEW INTERACTIVE GRAPHICS for the 16k ZX 81

DRAGON MAZE __._ are you cunning enough to evade
the dragon? you are impeded by darkness; the walls
are only displayed when you make a bad move, this
gives the dragon an advantage. You have toplay by
the rules- the dragon breaks them when he gets
angry. Fun for all ages!

Cassette and listing.......... £5.00 (for ZX 81onfy)

CALCULEX VII

ZX 80/ 81
General

Statistical
Program

This powerful new system converts your ZXB1 (16°AAM) or. ZXB0 (BKROM) into an
instrurnent for calculating the whole range of required statistical measures and at the
sama time constitutes a prograssive course in the fundamental ideas of statistics as a
theoratical subject. it offers many cptionz both for calculation and for instruction. It
of course plots on the CALCULEX Graph data input singly as a histogram or bar
chart and data input with classified values as a frequancy polygon. It automatically
celculates the number of items input, the mean, the sum of deviationz and of
squares, the population and sample variance and standard deviations and allows one
w compare the graph drawn in this way with the normal curve distribution, adjusted
appropriately for the mean and standard devienion of the data input [showing on the
face of the graph the length of one and two standard deviations). Qther calculation
optons are: 1. determination of the binomiel coefficients 2. calculation of binomial
probabilities for differing values of P and © 3. calculation of the correlation coefficient
for data graphed as a scamer diagram and of the [inear regression equation for the
data 4. calculation of chi-squared for comparing expected and actually found
experimental values 5. calculation of probabilites wheos the Pomson distribution s
required. The mare instructional section of the program explaing and Musrates the
binomial theorem and its apphcation to probability problems, explaing the use and
significance of the correlation coefficiant and regression and of the chi-squared
measure and; very interestingly, the manner in which the properties of the normal
frequency curve depand on the mean and standard deviation of the given data. [The
fntegral of the equation of the normal curve can be calculated directly using
CALCULEX Il ez advenised in Your Computer in Marchi.

As with CALCULEX I, the system can be operated immediately by anyone without
difficulty #nd will give you moré grasp of the methods and principhes of statistics than
usual textbook Weaching can achitve. Invaluabie for A level statistics, for higher
courses in the social or physical sciences requiring statistical technigues and as a
practical instrurnent for anyone who has 10 process stawstics. On cassette with full
instructions and guidance.

Send cheque/FPO for £12 to:
CALCULEX
21 Headland Avenue, Seaford, Sussex

WORLD CUP 82

ZX81 SOFTWARE (16K)

This program will simulate the 1982 World Cup
action. Set each team performance rate and kick
off.

Other programs included:

®ENGLISH LEAGUE/PREMIER LEAGUE/
WORLD LEAGUE/ANGLO SCOTTISH
LEAGUE
— Set your own weighting
— League positions on request
— Relegation/promotion
— 10 year history

eFA CUP/SCOTTISH CUP/EUROPEAN CUP
— Set your own weighting
Last 10 years history

Unlike most games software, this package
will hold your interest
SEND £5.50
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CALCUSLAVE

FOR ZX 81 (16K)

“Your calculating slave at your command! I'm
a quite extraordinary programmable program
and | can do involved calculations, repeatedly,
MASTER"”

CRACK YOUR HOME, SCHOOL AND SMALL
BUSINESS NUMBER CRUNCHING
PROBLEMS with this program and you never
again will need to buy or write a calculation
program. Features ERROR-FREE SAFE INPUT
ROUTINE, MULTIPLE CHOICES of expressions
and functions, conditional statements for
DECISION MAKING, up to 20 VARIABLES per
calculation, SAVE your programmed expressions
on tape, and MANY MORE FEATURES.

ONLY £4.95 for the standard program tape and
COMPLETE DOCUMENTATION. Send s.a.e. for
FREE FACTSHEET and for details of modified
programs.

SOFTOUCH, 16 WEST LEYS, ST IVES,
HUNTINGTON, CAMBS.

Fight your way to
Stand V9 at the
COMPUTER FAIR

To see the
ZX81
Colour Programable
Character Generator

|0 Ports (with interrupts!)
DMA transfers
Programable display size
Prestel — Compatable
Foremat etc etc

Fountain Computers Ltd.

OB

Pl T TP \
" PGl S B e P

2OOO0ODES

§ ¢ POOTBALL
.,;, TNV mANAGERS 5
'\:_: P _'. %’2
o 7 L]
3 { A GREAT NEW GAME &
o from R
S : Qo
3. Addietive Games
%, fa *x )
5 for ZX81, ZX80, TRS80, VIDEO GENIE (-‘
<) JUST LOOK AT THESE FEATURES 2y
&% * 4 Divisions % Promotion & Relegation ©
# F.A. Cup » Full League Tables +

]

* Transfer Market (Buy and Sell Players) %
# Pick your Team for each Match (but watch out for Infuries!)
* As many Seasons as you like +
* 7 levels of Play (from Beginner to Genius!] %
* Managerial Rating (tells you how good you REALLY are!) x
* Save Game Facility (continue again another time) %
All this and much much more packed tightly into 16K RAM

“|F YOU LIKE FOOTBALL
YOU'LL LOVE THIS GAME” %

GGG P

EOOOOODNBRDEX

)
i ') A
(_,_\ HARDWARE REQUIRED:- To Ovder :l::gac;::f:' P;;D for E8.55

abie fo:
:;:. Zxe1/ | TRS80/ ADDICTIVE GAMES (._\
| zxso  |Video Genie e C:
LN 8K RO CONNIBURROW ¥
.-’;) K ROM LEVEL I MILTON KEYNES (’p
s 16K RAM | 16K RAM ME14 TNE
0, PLEASE STATE CompuTeR (%)

ORROEEECOLOOONHOEOIOE

" AVALON HILL

MICROCOMPUTER GAMES
Mo less than 10 thrilling, action packed games on cassette, suitable
for use with Pet, TRS 80 and Apple computers. And our latest
titles include programs for the Atari.

TANKTICS

A unigue game which L.ISPS a
board and

The computer moderates
cormbat and movement and

£15.95 + £1.60 p&p

Also avallable in this series:
** MIDWAY CAMPAIGN £10.95 t PLANET MINERS £10.95
* B-1 NUCLEAR ;F‘f LORD OF KARMA £12.95
BOMBER £10.95 EMPIRE OF THE
* NORTH ATLANTIC OVERMIND £18.95
CONVOY RAIDER £10.95°* CONFLICT 2500 £10.95
* NUKEWAR £10.85 * ACQUIRE £12.95
* 15k sif maschines
t 16k TRS 80, Apple, PET: 24k Atari ﬂ‘gg:' ;RS&G 32k Apple, PET;
S ET: 32k I¢ fari
BY TRS 8. Aﬂl‘-‘-’! A o] 48'.'( TRS 80, Apple: 40k Atari
All gamet on cassetta only ot availabla for PET
When ordering by maff please add £I 60 postage & packing per

game. Plesse send cheque/PO’s to: AVALON HILL GAMES,
860 High Road, North Finchley, London N12 ONL, Dept YC4
LOOK OUT FOR MORE NEW MICROCOMPUTER GAMES IN

\ 1982. Trade enquiries walcome, )
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ACORN
ATOM

Special Offer

Christmas Prices

Atom kit with 12k ram . :
Atom assembled with 12k ram...

Games cassette Atom G1 ...
Atom Power Supply..........

Please allow 28 days for delivery

ELECTRONEQUIP
128 West Street., Porchester
Hants PO16 9XE
Telephone: 0705-373455

..£162

LE187
£6
£10

All prices fully inclusive of VAT and P&P

BRIDGE SOFTLARE
Guality SOF Luare

“| have bought numerous other items of software . .. Yours are
excellent. . . They LOAD ms.t-' have perfect instructions . . . the most
user .Frfend!y [ have ever met.” (P.R. Notts]

il 16K RAM Pack = Zx51 £

including FREE "GALAXY 1NVADERS* cassetto

: 2 2l
.,=" A = ] SOF Luare
sﬁMPlE PRICES
GALAXY INVADERS (requires minimum 4K RAM]

cassette and instructions . Rty s U0
1K GAMES {5 games — no ‘additional memw neededlI
cassette and NSIUCTIONS .« vuvaiur i o orcaa i aaas ot . E3.00

“Just & short note 1o say how good your Space fnvader casselie is
{ wilf recommend your company any day.” (S.A.R. Preston)

“I have just received your cassette of GALAXY INVADERS which |
think is the best on the market . . . [ am very pleased with your quick
sarvice.”" (5.C. Beds. )

“Enjoving ‘GAMES" very much — ‘Letter Square’ is quite addictive.”
(F.W. Manchester)

MULTIGRAPHICS 2.3 (reguires minimum 16K RAM]

cassette and 20 page illustrated Manual . DN LR T £4.50
1K GRAPHICS (4 programs — no addlt:nr-al memory needed)
OO TR ATV TS AT CIUCTIE vt ale: oy ke e ra e s e el o e L e £3.00
1K STATISTICS (4 pmgrams. — no additional memow neaded)
CABEETIA AN INSIUETIONE . oot iiiteirnairns oaaanniaiiiiaiann L£3.00
“I acknowledge receipt of ... MUE TIGHAPHIC 5 and STATISTICS.
Having experienced nommg but trouble with *****=* ‘s sofpware, |

was agreeably surprised by the good quality and fexibility of your
products.” (V. 5. Berks. )

ZX80 software now half price
szl — 20 cEE. -
NEﬂ ![:ﬂﬂ Eﬂt;ll;‘:ﬂnmgﬂpu aaded ) Jc;nE;ﬂn ﬁﬁnatructianu tﬂ ?ﬂ
Send 5.0.¢, for funher infg, detailing yOUr COMPRILEN, MEMmony L=
B F“ DG E SOFTWAR E [Y) *Mail arder only ®

36 FERNWOOD. MARPLE BRIDGE,
STOCKPORT, CHESHIRE SK6 5BE

Prices-inclege VAT, past and packing in LLK.
Eurapean cuttarmas add 20p per iem. Weskdwide, 7o per iem

PSION CONVIPUTERS

the GARST game aa 1 poigear Somponer

“Bychgammas & & great pame —eazy fo beard, Tast,
SR, & pévlect pivie Bf Sheste sl LR
R ST foe phee thousand peetd ™

Psion Computers Drings you 3 program of the highest
quality 1o play Backgammon on the Sinclair ZX81. 1t
plays with remarkable skill using high-speed machine-
code to evaluata the statistics and strategy of the
game — outstanding display, rolling dica, doubling
cuba, 4 kevets of play.

Alsn froem PEION

£3.85

nckding VAT B3 Sodme

4 e
’1”" |ie\ :

Sci-Fi FANTASY GAMEE

Seaa A Perdtus Swatd, 5106 B Sotterer's hilpag
Fiod-Bliing Ifvantre style garmes

i mmsmﬂlmwm ol

= jrua._:'...rluplg

@

ZX81-16K RAM
BACKGAMIMOMN

£5.95

inciudieg VAT and poztage

S

PEION Casserves are faciony produced By highapesd
aomaind equepmant |under ST quality Dentrol.
Colouriul peinted inserls contain dotailod doscription
&nd instructons

| enclosa a postal arder/ eheque for £
in paymant for

To: Psion Ltd
2 Hunesworth Mews
Gloucester Place
Longon NW1 8DD

MName

[] Backgammen (5,951 [ ] Fantasy Games (£3.85)
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POET
ZX81 (16K) Software

Not only does it write verse but it
has different moods.

It can concentrate on a single
theme. Or it can produce a thought-
provoking range of images.

You can also modify its vocabulary

but please do not make it too
saucy!

Price £4.95 incl postage
Miierez

Dept (Y), 86 Lowther Road, London SW13

from



VIDEO GENIE-TANDY
OWNERS

JOYSTICKS

Atari Joystick interfaced for your computer. Will
work with all the Big 5 Joystick Games. Tandy
Model 1 Level 2 £22.80. Video Genie £22 50.
Single Joystick.

LE STICK

The ultimate Joystick. Real Home Arcade Action.
Brings those Joystick games 1o life.

Tandy Model 1 Level 2 £32. Video Genie £32.
Tandy Colour Computer £25

Single Joystick.

JOYSTICK GAMES

For use with above. Galaxy Invasion. Attack Force. Robot Attack.
Coasmic Fighter. Meteor Mission, ALL £9.95

TANDY COLOUR COMPUTER OWNERS

Mow available — Chromasette Magazine. A monthly tape of at least six
programs. Single copy £5.95. 6 month sub. £32 12'maonth: £55.

VIDEQ GENIE & TANDY MODEL 1 & 3

Now available in UK — Cload Magazine

America’s monthly program tape for gameas orientated people. Why pay
high prices when each month yvou can receive a cassette with at least six
programs. Latest issue includes: :
SPACE WAR Fight the enemy as he flias at you. CATERPILLAR Similar
to the arcade game “Centipede’. ELEPHANT ADVENTURE Full [ength
Safar adventure program. Plus four other programs.

Single cassette £5.75 6 month subscription £28.50

12 month subseription £62.00. All programs for Model 1 Level 2. Most
for Model 3. Over 44 back issuas available plus many programs for Level 1.

Post your order ta:
MICRODEAL,
Deal House, Bridges, Bodmin, Cornwall

ALL PRICES INCLUDE TAX AND POSTAGE

What's going on in'Computer Aided Design— and how
will it develop? Ever wondered about the maths behind
interactive 3-D graphics? Want to know about the
graphics capabilities of the powerful Hewlett Packard
HP-83?

Qur April issue examines three aspects of
graphics in computing. We review
Grandstand, a game for gamblers

with a Pet computer; show how
microprocessor control has
cometothefarm...
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.

ATOM SPECIALISTS

@ New Full Size
: “No Bounce'” Keyboard
?-‘1-::":‘3":: lﬁ?s:‘c;r A:;se_mbler
s resse—set) | @ High Resolution
Graphics
®#Wide Choice of
Software

8K + 2K Kits
8K + 2K Kits
8K + 2K Assembled & Tested
8K + 2K Assembled & Tested
8K + 12K Assembled & Tested
12K + 12K Assembled & Tested
12K + 12K with Printer Interface
16K + 38K Text Editor & Printer |/face
Floppy Disc Drive & Utilities
Bus Buffer Pack & Connectors for Floppy Disc
Mew Atom Power Supply
GP /80 Printer with ATOM Lead
2114L RAM Chips —each.....ooiiiviiiiieiiinss :
Econet — ATOM Interface
“NEW™ ZK/4K PROM Programmer —

for use with ATOM — incl. Software
All Acornsoft ATOM Software plus others
Spares & Repairs Service

***Post FREE on all orders over £25%**
***Add 50p Postage on orders below £25***
***Send for Stock Lists and Prices®**

Add 715% V.A.T. to ALL prices
E.A. COMPUTERS LTD.,
184 LONDON ROAD, LEICESTER LE2 1ND
Telephone: (0533) 549407

Practical

APRIL ISSUE OUT NOW. 80p AT YOUR NEWSAGENT'S —BUT HURRY. c omp pt.mg

YOUR COMPUTER, APRIL 1982 103



fi]
ZX81 with 16K RAM-PACK | |$ S( :lSOFT
6 GAMES ON CASSETTE | | s

Mot one, not two, but SIX exciting games on one high-quality

cassette, ready to load on your ZX81 with add-on 168K RAM

pack. Easy to operate, fun to play! Hours of entertainment for

all the family! Comes with full documentation, games

descriptions and easy-1o-follow loading instructions. I

®THE MONSTERS OF DRARGOOL Enter the underground |REVISE ALL PROGRAMS FULLY TESTED

labyrinth of Drargool at your peril. Risk death fighting the many
weird and fierce monsters in your search for treasure. Only the
luckiest get their treasure out alivel

®SNAIL RACE Back the snail you fancy in each of four races
— unless you lose your shirt first! Constant on-screen display
reminds you how much cash you've got, which snail you
backed and at what odds (which vary from race to race and
game to gamel.

‘O’ level PHYSICS

[ PASS ‘0" LEVEL PHYSICS |

PROGRAMS 1. EQUATIONS AND UNITS
More than 100 multiple choice equations on:

: c | LIGHT & SOUND; HEAT & PRESSURE;
®GUNFIGHT Shoot it out across a canyon with three | MECHANICS: ELECTRICITY: S.1. UNITS.

desperadoes. Get them all before they get you! 1 2 PROBLEMS 10P s

: ; | - - roblems. Data randomized.
®ROULETTE For two players against the ZX81. The classic | Z =t o e s i
casino game, with eight different betting options and simulated St saiphics - Infnite vaklaten I qUesUORSES Ee

wheel-spin 3. HINTS ON REVISION. Progress bt
‘ 4. COMPREHENSIVE BOOK reports incl. [
®BATTLESHIPS The schoaolboy game brought up to date. | £7.50 I
How good a naval gunner will you be? OF REVISION NOTES. 2 tapes + notes!

®ONE-ARMED BANDIT Your own “fruit machine” on the TV

screen. “"Hold! facility and constantly-updated screen display of l M A R K B 00 K for teac hers !

YOur progress.
All the above games have informative and attractive screen

displays with none of the unpleasant ““screen-flashing” that PERMANENT RECORD OF MARKS
spoilslsome ather ZX81 games. Get your cassette of six games SORTS by 1. Rank 2. Name 3. Form up to 70 pupils
today! — e
SEND TODAY! MONEY BACK IF NOT DELIGHTED! | IDEAL FOR PARENTS EVENING £4.50 |

Price includes cassette, library case, inlay, documentation

and postage. Send £3.50 cash/ PO/cheque to: | Gom ; : : SCIS
plete pupil profile. Printer OFT
MOVIEDROME VIDEO (YC1) routine incl, menu driven, etc. 5 MINSTER GARDENS
19 Leighton Avenue, Pinner HA5 3BW Many hidden extras NEWTHORPE,
Plus notes! EASTWOOD, NOTTS.

ZX81 Workstation. e

ZX81 16K

MACHINE CODE DEBUG/MONITOR

@ELIMINATE MACHINE CODE PROBLEMS with ZX-MC a new

software debug/monitor for the ZX81 16K.

®ENTER. RUN & DEBUG your maching code programs independantly

of Basic commands. ZX-MC resides in RAM, and leaves you 12 12K of

memory 1o work with.

®SAVE & LOAD AT DOUBLE SPEED any specified area of free RAM.

At last you are freed from storing your M/C in arrays or REM lines.

®REGISTERS DISPLAY & BREAKPOINTS o make de-bugging eagier
PLUS many more useful commands.

&4 MUST FOR BEGINNERS & ADVANCED USERS — concentrate

on your M/C programs, not on how and where 1o store them.

#ZX-MC is supplied on & high quality cassette, with a 32 page operating

manual, for only
Es- 50 fully inclusive {CW.0)

SCREEN KIT 1

A suite of maching code routines that are called from Basic programs, 1o
enhance your screen display, and create Data Files on cassette. SCREEN
KIT becomes part of your Basic program

®DRAW A BORDER

@CLEAR PART OF SCREEN

®LOAD ANY CHARACTER TO WHOLE SCREEN

®CLEAR SCREEN BY SCROLLING UP. DOWR, LEFT OR RIGHT
@®KEYBOARD SCAN+ FLASHING CURSOR

®INVERT VIDEO OF PART OF SCREEN

eMEMORY LEFT

®DATA FILES — lets vou Save & Load, at double speed, just the Basic
variables. Different Data Files can now be Loaded into:the same Basic
program.

isa StYhSh and #Supplied on cassette with instructions.
ergonomic plinth for the ZX81.1t raises and £4.95 ., ncusie cwo
l.tii SthETVtOﬂVOld E}’&Eitl_'ain, hD[dSthB'IEKRAM Send large SAE for more details. Programs available mail order only
In place and h:ldesth-e Wlflng aﬂd pWEI" SuppIY- ,ml;'_;w upgm 14 days delivery. Ptéase make cheques/PO payable to: :

This very professional unitcosts £15, a built-in = i
power switch is £3, plus postage at £1.50, inc. VAT. 2 LGl ke B @
Peter Furlong Products, 125Catford Hill, London SES 4PR. EICWURB% : UE

Callers by appointment, please, Tel 016907799, Visa, Access. 6 CORKSCGREW HILL, WEST WICKHAM, KENT BR4 9BB
= 3
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ZX81

HEWSON CONSULTANTS

HINTS & TIPS for the ZX&1 £4.25 16K SOFTWARE o

by ANDREW HEWSON Ca

“Good value and quite fascinating - - . 8 very inexpensive way of scquinng manths of SPACE INTRUDERS  £4.95 = - . - -' -I
programming expenence’ Your Compuier Moy 1987 Not to be missed. Al action display. 40 f 'l Pl
“Excellent . . . very good value for money”™ SYHC alen ghips in each squadron. Automatic ¥ f i

$0 pages explaining how te squeeze a compuiing quart out of & Sinclair pint pot. aption. - the machine plays el oA 4

Saving Space — vital reading for all ZHB1 users. Squadnon after squadron of aliens attack -é-,

Understanding the Display File using the display file 25 memory, cleanng & part of
the display, using tockens in PRINT statements. Cownertng ZXEQ programs -
gxplaining simply but comprehensively how 10 convert the hundreds af published ZX80
programs. Chaining programs — revealing techniques for passing data between
programs, calling subroutings from cassemne and cstablishing data files. Machine Code
Programs — all you want fo know about 280 machine [anguage. Explaining how 10
wiite, foad, edit and s#ve machine code and how 1o Sebug your routines. Routines and
programs are scatiered liberalty throughout the text and the final chapier conssts of 12
useful, interesting and entenaining pregrams such as LINE REMUMBER, BOUNCER,
SHOOT, STATISTICS, etc.

16K RamM £37.50

A top-guality add-on mamany, simply plugs into
the back of your Sinclair compater. Can be usid
in conjunclion with the ZX printer. Meatly
packaged in a black plastic shell 1o match your
ZXB1. Supplied with ong year's guaraniee

4K MEMORY E79.00

Daveloped by Memotzch this amazing 54K RAM needs MO eafrd poaar sUppiy.
Simply plugs neathy and firmly into the rear port of your ZXB1. Can be used with the
Z¥ printer and other add-on hardware. Just ook at these feamres .

%£5-16K can be switched inand out in 4K blocks 1o leawvie space for memosy Mmapping
#12-16K canbe protected sgainst ouenwriting duning loading from casseiie.
#directly addressable and user transpartent.

#up 1o 15K of basic program.

#32K or mone of vanable arga.

280 0P CODES £1.45

A must for the beginnes and the experenced programmer ahke, This handy ready
reckoner lists all the 500 plus Z80 maching code INSITUCIIONS 11 decimal and hexadecimal
weith their mnemonics. Each Op Code is succncily explamnad and crossreferenced,
Supplied in a protective ransparent wallet for easy referance and durabilty,

your position; Thiee laser guns, Full

seore display., Written in machine code \‘:l/ s,
o super fost fun o et

PROGRAMMERS TOOLKIT £6.50
Are you writing your own programs for your ZXE1? Than use our TOOLKIT 1o, dor the
donkey work. Copy imto RAM balare you start work and' then you will have 1t at your
fingurtips. Comprehensive LINE RENUMBER including GOSUBS and GOTOS: LOAD,
EDIT and RUN machine code pragrame; INSPECT the ZX81 system routines; COPY
them nto RAM and PATCH and/or EXTEND them; FIND a given piece of BASIC code
and replace ail occurrances of it move blocks of Basic hnes with EDIT.

LANGUAGE DICTIONARY £3.75

heow weu con construct your own Englishy French, English/ Anything dictionary with our
LANGLIAGE DICTIONARY. UPDATE the entries, SEARCH for a ward, CREATE & new
dictionary and save it on tepe.

1K SOFTWARE

MINI INTRUDERS for the TK maching £3.95

An incredibly fast mowving game, dodge leli and night 1o avedd falling missiles. Fire Sahwo
after Salvo at the attacking alben squadron, more join ke squacron all the me
Count haow many lazes bases vou Iose before you have cul them cown

PLAMET LANDER £3.75
Eour programs:
il Plarer Landes; il Space Docking: Wil Stopwatch;  wl Cleck.

STATISTICS £3.75

Thoee programs:

111 1) Statistics: prnts the curent mean and standard deviaton after each value s
entered. (H} Regrassion; prints the cureent mean and standasd deviaton of the values,
the x values and the intercept and slope of the regressior LAl Trend; prints the
current mean and standard deviation of the y vakaes; the x voiues and The intertept and
slope of he rend ling

{2} Chi square test calculates the value of the chi square statistic for CEMmpanng
ehsered and expected valigs.

[3) Graph plot; plots & graph of datw entered from the keyboara

Cheque with order or quote access number to:
HEWSON CONSULTANTS, Dept. YC, 7 Grahame Close, Blewbury, Oxon 0OX11 9EQ. Tel: (0235} 850075

INSTANT
INTERACTIVE
GRAPHICS
ON ZX81

LIGHT PEN SET £49.50

fDr the RD 8100 lincludes 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 BD 8101 ‘MICRQ-
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 pestal charges are included) to:

R [ Laboratories

5 Kennedy Road, Dane End, Ware, Herts.
SG12 0LU (0920 84380)
For details of the Full RD 8100 SYSTENM of ZX81 interfaces,
including Logic 110, Analague Input, Analogue Output,
& Channel Analogue Multiplexer, Buffered Motherboard, send
us a stamp.

=
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 COMPUTACALC 2X

Ideal for solving “what if"" problems at work or nhome.
The screen acts as a window on an “electronic
worksheet™ consisting of a grid of rows and columns
of headings, numbers or formulae.

This powerful piece of software brings the capabilities
of the ZX81 into line with much more expensive
computers. Computacale will guickly become the most
used program in your library as it takes over from
pen, paper and caleulator in aiding everyday financial
decisions. For further details see Guy Kewney's
article in Datalink 30/11/81, send SAE or ring

01-603 6074,

For cassette and full documentation send cheque or
P.0. for £7.95 to: S8ilicon Tricks, Dept. C5,
2-4 Chichester Rents, Chancery Lane, London WC2.
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Applell + 43K

Disk drive = controller
£349.00

Disk drive

16K Ram card

Parcal system

@ APPLE SOFTWARE
Visicale {3.3)
Visiplot
Vigidex
Visitrend/plot
Apple word
Apple writer
Desk top lan 1
DOS plus
Aplus
Appleguard

® WORD PROCESSING
Apple Writer (1)
Apple writer 1] {80 col)
Magic window
Mailmerge [80 col)
Waordstar

® MONITORS

12" green screen
9" b fw Hi-Rigul

® COLOUR MONITOR

Euro colour card
Integer card
Language card
Parallel interface card
Communication card
Centesomc card

High speed serial card

dam W

£649.00

14" INC PAL/SECAM/NTSC

£299.95

£95.00
£97.50
£87.00
£39.00
£93.00
£94.95

ZX81

users

| need more memory!
please rush me within

10 days, the fully assembled,
tested and guaranteed

HAT'S . CATCH?

HOW COME THESE PRICES ARE SO LOW?

There is no catch except you always catch a good eal

atD

PRINTERS

Silentype E£190.00
Centesonic 737 £345.00
Paper Tiger £545.00
Epsom

MEXEB0 T2 £399.00
MEXBD FT /1 E395.00
Epson/Sharp cassete FH5.00
Epson/Sharp disk p.o.a.

GAMES
Space Woarrior, Alien Rain, All
Snogagle, Galaxy Wars, Gobbler,
Star Cruiser, Alien, Typhoon,
Cribbage, Galactic Empire

all at £12.95
Star Mines, Apple Panic,
Tartusian, Tawala's Creature,
VERture. all at £14.95
Star Thief, Missle Defence,
Epoch, Soft Pormn Adventure,
The Wizard and the Princess,
Theshold, Sneakers, Oldofo
Revenge, Peagus |l all at £17.95

EANS

SHAR

@ PC 1211
PC1211 Pocket computer £69.95
CE121 Cassette Interface  £10.95

CE122 Printer £59.95

CSR700 Papear roll (40} p-0.a.
@ MZBOK

MZBOK computer 48K £345.00

MZB0FD Dual disk £550.00

MZB0P3 Dot printer £360.00

MZBOF /0 Disk interface F49.95
MZBOF 15 Disk cable £8.00
MZB0 /0 Expansion box  £94.00
MZ80T 20C Machine language

£18.00
MZBOTU Assembler £35.00
400 16K computer £295.00
200 16K computer £549.00
16K Ram upgrade £49.95
Disk drive £295, 00

MOST of our prices are heavily discounted therefore please
send chegues payable to DEANS. Credi-card sales add 3%.
Add 15% VAT. Postage and packing free on books and

software.

D E A N S of Kensington

191 KENSINGTON HIGH STREET, LONDON ‘W8

Tel. 01-937 7896 Ext. 3.

‘BYG BYTE'

16KRAM

Address i o

Make all cheques & PQO’s payable to:
Phoenix Marketing, Oaklands House,
Colartron Road, Farnborough, Hants.
Tel (0252) 514990

FULLY INCLUSIVE PRICE

£34.95
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@ VIDEOD RECORDERS

Sony SLCS £390.95
Sony SLCT £548.10
JVC HST200 £451.53
JVC HR7200 £451.53
AkaiWs5

@ FLOPPY DISC
5% Verbatim S5/DO

£2.30
5% Verbatim 55/DDX10£19.95
5% " Verbatim DS/DD £2.60
@ BODK:
APPL

Apple Il Ref. Manual £11.00
B502 Assernbly language - £12.10
DOS 3.2 Manual £6.00
Apple Il Basic tutorial Pascal
Reference Manual £8.50

@ 7X81
Getting Acquainted with your
ZXB1 £5.95

Mastering Machine code onyour
ZXB1 or 80 £5.95
The Gateway Guide to the ZXE1
and ZXB80 £5.95
49 Explosive Games for the
ZX8i 525

Abacus Electronlcs a0 Jelband 52
corn 657 JRS Sofpware 3
ADDA Computers Lid, L] K. O Elecironics 3
Addictive Games 101 Laser Bug 96
A F Software ] Linsac 24
Altim Trading ] Landan Computer Fair 97
A P Electronics 2] Lowe Electronics 2885
Artic ] PBcronics 100
Audio Computers 44 MOR Interface B2
Avalon 52 Melbourne Housa a8
Awvon Computar o8 Michael Onain 58
Basicare Micros 3 Micro Age 35
Beaa Eug az Micro Gen 21
Bridge Soltware 102 Micro 80 g
Buffer Micro Shop =4 Micro Deal 103
Bug-Byie 2223 Micre Games Simulations 93
Butler Currie & Mook Micrastone 14
Byte Shop Back cower Microstyie 86
Calculex 100 Microz 102
Cambridge Computer Stora B3 Mine of Informarion 47
CEL Maonolith )
Chromasonic B4 Moviedrome 10
Commadore 35 Mational user ZX-80 club a4
Computer 100 36 MNorfolk Computer Consultancy. 63
Computer Contact a3 QOakleal 60
Computer Fair MEN Phipps Associates (1]
Computabits a3 Fhoanix 106
Computers For Al 5 Ficturesque 104
Compurer User Ajides 13 Framinr Fublications 54
oft '] Practical Computing 10
Eomp Shop 74 PR Software 8
Control Technology 22 Program Publications B4
DA Computers 103 Pslon Computers 102
Dgans Elactronics a1 Quicksilva e
Deans of Kensington 1 Ramtrenics S5
DK Tronles 10 & 11 RD Laboratores 105
DLS Associates 34 Redditch Electronics 25
DRG 18 SCI Soft 104
East London Aobotics 9 Shiva Publishing 26
Edicara T8 Sikeon Tricks 105
Elbee Graphics 100 Simclair 53,54, 85, 56, 107
Electronequip 102 Silwersoft g
l Eliek Services vl Simon Software =]
Elinca a8 Sofiouch 101
! Ezzenmial Software 47 & 73 SHS 20
Frome Computers 5 Tangerine Computers 4
Furtong Products 104 Thurneil Enginegring 66
Fountain 52 Tume Data &2
Glenrothes, lan Stuart 100 Twickenham Computers 22
Graye, .. K. Software ag Video Software a7
Holdeo 78 Wideband g
Holdco/Hilderbay Ll William Stuart System &0
Hewsen Consultants 105 Z¥ Guaranises 95
J D Electronics a1 ZX80 Microfair 13
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" #ake the most of your
Sinclair ZX Computer...

Sinclair £ZX

software
on cassette.

53.9—5 per cassette.

The unprecedented popularity of
the ZX Series of Sinclair Personal
Compurters has generared a large
volume of programs written by users.
Sinclair has undertaken to
publish the most elegant of these
on pre-recorded cassettes. Each
program is carefully vetted for
interest and quality, and then
zrouped with other programs to
form a single-subject cassette.
Each cassette cosis £3.95
{including VAT and p&p) and comes
complete with full instructions.
Although primarily designed
for the Sinclair ZX81, many of the
cassettes are suitable for running
on a Sinclair ZX80-if fitted with a
replacement SK BASIC ROM.
aome of the more elaborate
prozmms can be man only on a
Sinclair ZX Personal Computer
augmented by a 16K-byte add-on
RAM pack.
This RAM pack and the
<2 Mlacement ROM are described
below: Ana ti= description of each
cassatte makes it clear what
hardware is required.

SKBASICROM
The 3K BASIC ROM used in the
£X81 is availabie to ZX80 owners
as a drop-in replacement chip.
With the exception of animated
graphics, all the advanced features
of the ZX8] are now available ona
7X 60 - including the ability to run
much of the Sinclair ZX Software.
The ROM chip comes with a
new keyboard template, which can
.. be overlaid on the existing
puboard in minutes, and a new
ﬂpeﬁ_‘ﬂ.ﬂg manual.

18K-BYTERAM pack
The i&1-byte RAM pack provides
16-times mo. = memory in one
complete me 2ule. Compatible with
the ZX81 andthe 7Y 80,itcanbeused
for program storage oras adatabase.
The RAM pack simply plugs
ato the existing cxpansion port on
the rear of a Sinclair ZX Personal
{Computer.

i
i

Cassette 1 -GGames
For ZX81 (and ZX80 with 8K
BASIC ROM)

ORBIT -vour space craft’s
missionistopickupaveryvaluable
cargo that’s in orbit around a star.

NIPER —you're surrounded
by 40 of the enemy. How quickly
can yvou spot and shoot them when
they appear?

METEQORS —vour starship is
cruising through space when you
meet a meteor storm. How long can
you dodge the deadly danger?

LIFE—].H.Conway's ‘Game of
Life’ has achieved tremendous
popularity in the computing world.
Study the life, death and evolution
partterns of cells.

WOLFPACK —your naval
destroyer is on a submarine hunt.
The depth charges are armed, but
must be fired with precision.

GOLF -what’s your handicap?
It’s a tricky course but you control
the strength of your shots. -

Cassette 2-Junior
Education: 7-11-year-olds
For ZX81 wwith 16K RAM pack
CRASH -simple addition—with
the added attraction of a car crash
if you get it wrong.
MULTIPLY - long multi-
plication with five levels of
difficulty. If the answer’s wrong -
the solution is explained.
—multiplication tests
againstthe computer. The winner’s
train reaches the station first.
FRACTIONS —fractions
explained at three levels of
difficulty. A ten-question test
completes the program.
ADDSUB-additon and
subtraction with three levels of
difficulty. Again, wrong answers
are followed by an explanation.
DIVISION -with five levels of
difficulty. Mistakes are explained
graphically, and a munning score is
displayed.
SPELLING -up to 500 words
over five levels of difficulty. You
canevenchange the wordsyourself.

Cassette 3-Business and
Household

For ZX8&I (and ZX80 with 8K
BASIC ROM) zwith 16K RAM pack
TELEPHONE —setup yourown
computerised telephone directory
and address book. Changes,
additions and deletions of up to
50 entries are easy.
NOTE PAD -a powerful, casy-
to-run system for storing and

retrieving everyday information.
Use it as a diary, a catalogue, a
reminder system, or a directory.
BANK ACCOUNT -a
sophisticated financial recording
system with comprehensive
documentation. Use it at home to
keep track of ‘where the money
goes,” and at work for expenses,
departmental budgets, etc.

Cassette 4-Games

For ZX81 (and ZX80 with 8K

BASIC ROM) and 16K RAM pack
LUNAR LANDING - bring the

lunar module down from orbit to a

soft landing. You control attitude

Cassette 5 -Junior
Education: 9-11-year-olds
For ZX81 (and ZX80 with 8K
BASIC ROM)

MATHS -1ests arithmetic with
three levels of difficulty, and gives
your score out of 10,

BALANCE - tests understanding
of levers/fulcrum theory with a
series of graphic examples.

VOLI%XI\?ES ~‘yes’ or ‘no’
answers from the computer to a
series of cube volume caleulations.

AVERAGES —what's the average
height of your class? The average

shoesizeof yourfamily? The avera

and orbital direction— but watch the pocket money of your friends? The

ﬁ gauge!Té’;e screendisplays your
ight status—digitallyand hically.
TW'ENIY(%INE-:! dﬂmion
of Blackjack.

COMBAT -you're on a suicide
space mission. You have only 12
missiles but the aliens have
unlimited strength. Can you take
12 of them with you?

SUBSTRIKE - on patrol, vour
frigate detects a pack of 10 enemy
subs. Can you depth-charge them
before they torpedo you?

CODEBREAKER -the
computer thinks of a 4-digit number
which you have to guess mup to 10
tries. The logical approach is best!

—In answer toa distress
call, vou've narrowed down the
search area to 343 cubic kilometers
of deep space. Can you find the
astronaut before his life-support
system fails in 10 hours time?

computer plois a bar chart, and
istinguishes MEAN from MEDIAN.
" BASES - converi from decimal
(base 10) to other bases of your
choice in the range 2 to ©
TEMP-Volumes, tem,. *ratures
—and their combinarions.

How to order

Simply use the order form below,
and either enclose a cheque or give
us the number of your Access,
Barclaycard or Trustcard account.
Please allow 28 days for delivery.
14-day money-back option.

sSinci=ir
ZX SOFTWARE

ginclair Research Lid,
Kings Parade, Cambridge,
Cambs

., CBZ1SN. Tel: 0276 66104.

I_Tn: Sinclair Research, FREEPOST , Camberley, Surrey, GUIS 3BR. Please print [

Please send me the items [ have indicated below,

*Please add £2.95 to total order value only if ordering ROM and/or RAM.
Ienclese a cheque/T0 to Sinclair BesearchLed for —
Please charge my Access™ Barcluycard//Trustcard no.

*Please delere as applicable,
Neme:MrMsMiss L1 1 1 |

| Gy Cod:' Item z Itemprice | Total
21 Cassciic 1 =Games £3.95

I 32 || Cuseone ) Totew Bancarion 395

| R [ Cassetre 3-Business and st:hala_ £3.95

| 24 {‘_ussr_‘ucd-rgi ames - £3.05
25 Casserlfli—]urdﬁrlidlliu_lign ,(395 ] :

| 17 *8K BASIC ROM for ZX80 £19.95

| 18| *16KRAM pack for X8l and 7X80 €299

] *Postand packing (if applicable) L3295

] Total £

I

I

I

I

| Adaress: L1010
|_|I_|L_.i | EE [ P [ |
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See it here, buy it now

AT YOUR LOCAL
BRANCH TODAY!

Birmingham Eyteshop Computerland 94/96 Hurst 51 BS 4TD Telk 021 622 7148 London Byleshop Computerland 324 Euston Road London W1 Tel: 01-387 0505 Nettingham Syteshop Computeriand
8924 Upper Parfiament St NG1ELF Tel: 0B02 40576 Manchester Byteshcp Computerfand 11 Gateway House Piccadilly Station Approach Tel: 061 238 4737 Glasgew Byteshop Computertand Magnat
House 61 Waterloo 51 G2 7BP Tek 041221 7409

A member ot he Coman ﬁ;ﬁ Group of Companies.
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