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Make the most of your
Sinclair ZX Computer...

Sinclair ZX

software

on cassette.

3.9—5 per cassette.

The unprecedented popularity of
the ZX Series of Sinclair Personal
Computers has generated a large
volume of programs written by users,

Sinclair has undertaken to
publish the most elegant of these
on pre-recorded cassettes. Each
program is carefully vetted for
interest and quality, and then
grouped with other programs to
form a single-subject cassette.

Each cassette costs £3.95
‘including VAT and p&p) and comes
complete with full instructions.

Although primarily designed
for the Sinclair ZX81, many of the
cassettes are suitable for running
on a Sinclair ZX80 - if fitted with a
replacement 8K BASIC ROM.

Some of the more elaborate
programs can be run only on a
Sinclair ZX Personal Computer
augmented by a 16K-byte add-on
RAM pack.

This RAM pack and the
replacement ROM are described
below. And the description of each
cassette makes it clear what
hardware is required.

8K BASICROM
The 8K BASIC ROM used in the
ZX81 is available 10 ZX80 owners
as a drop-in replacement chip.
With the exception of animated
graphics, all the advanced features
of the ZX81 are now availableona
ZX80-including the ability to run
much of the Sinclair ZX Software.
The ROM chip comes witha
new kevboard template, which can
be overlaid on the existing
kevboard in minutes, and a new
operating manual.

16K-BYTE RAM pack
The 16K-byte RAM pack provides
16-times more memory in one
complete module. Compatble with
the ZX81 andthe ZX80, itcan beused
for program storage oras adatabase.
The RAM pack simply plugs
into the existing expansion port on
the rear of a Sinclair ZX Personal
Computer.

Cassette 1 -Games
For ZX8I fand ZX80 with 8K
BASIC ROM)

ORBIT -vour space craft's
missionis to pick up averyvaluable
cargo that's in orbit around a star.

NIPER -you're surrounded
by 40 of the enemy. How quickly
can vou spot and shoot them when
they appear?

METEORS -vour starship 1s
cruising through space when you
meetameteor storm. How long can
you dodge the deadly danger?

LIFE-]. H.Conway’s '"Game of
Life’ has achieved tremendous
populant in the computing world.
Study the life, death and evolution
patterns of cells.

WOLFPACK = your naval
destrover 15 on a submanneg hunt.
The depth charges are armed, but
must be fired with precision.

GOLF =whart's vour handicap?
It's a tricky course but you control
the strength of your shots,

Cassette 2-Junior
Education: 7-11-year-olds
For ZX81 with 16K RAM pack

CRASH -simple addition-with
the added attraction of a car crash
if you get it wrong.

MULTIPLY -long mulu-
plication with five levels of
difficulty. If the answer’s wrong -
the solution is explained.

TRAIN - muluplication tests
against the computer. The winner's
train reaches the station first.

FRACTIONS ~fractions
explained at three levels of
difficulty. A ten-guestion test
completes the program.

ADDSURB -addition and
subtraction with three levels of
difficulty. Again, wrong answers
are lollowed by an explanation.

DIVISION - with five levels of
difficulty. Mistakes are explained
graphically, and a running score is
displaved.

SPELLING-up to 500 words
over five levels of difficulty. You
can even change the words yourself.

Cassette 3-Business and

Household
For ZX81 (and ZX80 with 8K
BASIC ROM) with 16K RAM pack
TELEPHONE - setup vourown
computensed telephone directory
and address book. Changes,
additions and deletions of up to
50 entrics are easy,
NOTE PAD -a powerful, easy-
to-run svstem for storing and

I-f
FEF ]

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 fand ZX 80 with 8K
BASIC ROM) and 16K RAM pack

LUNAR LANDING - bring the
lunar module down from orbit to a
soft landing. You control attitude
and orbiral direction - but watch the
fuel gauge! The screen displays your
flight status-digitally and graphically.

TWENTYONE -a dice version
of Blackjack.

COMBAT -vou're on a suicide
space mission. You have only 12
missiles but the aliens have
unlimited strength. Can you take
12 of them with vou?

SUBSTRIKE - on patrol, vour
frigate detects a pack of 10 enemy
5u§na, Can you depth-charge them
before they torpedo you?

CODEBREAKER -the
computer thinks of a 4-digit number
which you have to guess in up to 10
tries. The logical approach is best!

MAYDAY = in answer toa distress
call, you've narrowed down the
search area to 343 cubic kilometers

Cassette 3 - Junior
Education: 9-11-vear-olds

BASIC ROM
MATHS -tests anthmenc with
three levels of difficulty. an
your score out of 10
BALANCE -tests understanding
of levers/fulcrum theor with a
series of graphic examples
VOLUMES =*ves’ or'n
answers from the computer to a
series of cube volume calculanons
AVERAGES -whar's the average
height of your class? The average
shoesize of vourfamilyz The average
pocket money of your friends* The
computer plots a bar chart. and
distinguishes MEAN from MEDLAN
BASES-conven from decimal
{base 10) to other bases of vour
choice in the range 210 9
TEMP-=Yolumes. temperatures
-and their combinations

How to order

Simply use the order form below.,
and either enclose a cheque or give
us the number of your Access,
Barclavcard or Trustcard account
Please allow 28 days for deliven
14-day monev-back option.

— | g [ — ||
ZX SOFTWARE

d gives

of deep space. Can vou find the Sinclair Research Ltd,
astronaut before his life-support 6 Kings Parade, Cambridge,
svstem fails in 10 hours time? Cambs., CB21SN. Tel: 0276 66104,
I_'l—'n: Sinclair Research, FREEPOST 7, Cambridge, CB2 1YY Please :nx:_-l
I Please send me the items [ have indicated below, I
I Qry - l:‘.:-';ﬂ-r_:_ § Ir-n.-rn B=00 ' .I-L:m Er_u.;,.: Total '
| 21 | Cancll:r_l—Gamn Sl £39% | —
I e 2 Cassette 2 -Junior Education 4395 |
I { 23 Casseite 3 -Busines !..::.nmx.};:ehc:-ld £3.95 | | I
| 5 | Cwweitian pos | |
E 35 CjEtlr 5=lumor i_idl._l:_ati:l.'-n . L3935 | | I
I 17 *SK BASIC ROM for £X80 L ooees |
|L___1 18 | *16KRAM pack for ZX81 and ZX80 | 995 |
I . | “Post and packing |I’applu.':hll-: | £295 l
Total £ ]
I *Please add £2.95 tototal ordervalue only ifordering ROM and for RAM I
| enclose a cheque/10 1o Sinclair Research Lid for £
I Please charge my Access®/Barclavcard/ Trustcard no. |
I *Please deldete as applicable, |
I Mame Me/MrarMiss EES] SRS = == | |
I Address L ]



YOUR LETTERS: 7
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Chess on the ZX-81, Atari takes to the road,
more software for the Arom, new Tantel
adaptor, more computer chess games.
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INTERVIEW: 2 O

Duncan Scot talks to Chris Curry of Acorn,
the company making the Atom and the BBC
computer.

J-CHECKERS: 24
J-Checkers has been written to illustrate many

ol the principles of computer-based games of
strategy, by John White.

29

High-resolution graphics on the Vic-20, by

VIC-20 SOFTWARE:

Nick Hampshire.

FLOWCHARTING: 32
Colin Woodford explains how to use flow-
charts to help improve your own programs.

35

MICROTAN 65 REVIEW: 45
John Dawson reviews the Microtan 65 single

board computer.
COMPUTER CONTROL: 50

In the second part of his series John Dawson
explains how to link DC motors to vour
computer.

RESPONSE FRAME: 5 5

More answers to your technical queries.

FINGERTIPS: 60

David Pringle presents some more calculator
programming ideas and a game, sent in by a
reader, called Starseed Search.

SOFTWARE FILE:

We visit a Liverpool community comput EEKS :
t ..;”E s - POEE | (RN R ANES EXHER Six pages of readers programs for the ZX-80,
I centre. Tim Hartnell explains and illustrates the use | 5y o™ 4 00 Microtan and the Pel
g 2 of the Peek and Poke functions on the Acorn | > * :
i TANDY COLOUR COMPUTER: Atom.
E %i]rt?d‘[l-iarlnell tests the new computer from STORE GUIDE: 75
Ii 5 . ZX-80 ROM SWITCH: 39 :; ilﬁl of computers and calculators now on
1 ZX PROGRAMS TESTED: 6 Save your old Rom ZX-80 programs with this :
| Eric Deeson reviews a wide range of casserre- | modification, by Stephen Adams,

based programs for the ZX-80 and ZX-81. COMPETITION: 77

The solution and the winner of the Vic-20
crossword competition and another puzzle
with a £15 book token as a prize. The ZX-81
crossword falls between pages 18 and 19.

GUIDELINES: 77
How to submit an article to Your Computer.

Cover photograph by Stephen Oliver.

Editor
DUNCAN SCOT

Staff Writer
BILL BENNETT

Production Editor

EDITORIAL

BUYING COMPUTERS mail-order is occasionally risky. That reassuring phrase ‘‘please
allow 28 days for delivery” is no guarantee that the eager entrepreneur advertising the
goods will make any special effort to deliver within 28 days.

If vou have any problems with a Your Computer advertiser, we shall be only too glad
to help. Most mail-order companies will go to great lengths to reassure us that they are
handling their customers in the proper way. On the surprisingly rare occasions when
we receive complaints, there are all too often no copies of the order, no copics of the
letters and no record of the dates — keep copies of everything.

The number of complaints we receive is only a tiny fraction of the number of happy
customers. All the same, we cannot help feeling that too many of you are willing to put
up with too much. How many of you have had to wait more than the usual 28 days? Of
all of you who have had ro wait more than 28 days, how many of you have bothered to
complain, either to the company or to Your Compurer? If customers were faster on the
draw with their complaints letters we would be rid of more of the cowboys.

In Britain, the law is not on vour side if you are one of the unfortunates whose orders
are lost. You can, however, play the rules to minimise the risk of breaking your bank.
VWhen you send off any order by mail add the words: “The essence of this contract is
that if the goods are not-delivered within 28 days my money will be returned
immediately”. If the company accepts vour cheque, or postal order, it means that they
have accepted your condition.

TOBY WOLPE

Production Assistant

JOHN LIEBMANN

Editorial Secretary

LYNN COWLING

Editorial: 01-661 3500
Advertisement Manager
DAVID LAKE 01-881 3021
Advertisement Exacutives
PHILIP KIRBY D1-681 3127
KEN WALFORD 01-661 3139
Midlands Office:

DAVID HARVETT 021-356 4838
Northern Office

RON SOUTHALL 061-872 8861
Advertisement Secretary
MANDY MORLEY

Publishing Director

CHRIS HIPWELL

Your Compurer, Quadrant House, The

| =, ‘_FN_

————
= el

Quadrant. Sutton. Surrey SM2 BAS. : .
Typesetting by In-Step Ltd, The chances are that your goods will be delivered within 28 days. If not, be
London EC1. generous, wait another seven days and then write offering the company 14 davys to pay

vour money or deliver the goods on threat of taking them to court. If they still do not
respond, go to your nearest Citizen’s Advice Bureau and ask about the procedure for
the Small Claims Court. You can use this to claim back sums up to £200, for as little as
£10 — and remember to claim compensation for your wasted time and effort. If we all
demand good service, we will eventually get it. You must play your part as well,

Printed by Riverside Press L1d,
Whitstable, Kent.

Subscriptions: U.K. £6 for 12 issues.
€ IPC Business Press Ltd 1981

Publdked By IPC Flectrcal Electrome Press L. Duadrant
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~ Video Grenie -

WITH *

\‘#h

> £9909 .

16K yser RAM plus extendsd 12K Microsolt BASIC o RDM “Fully TRS-B0 Lews! 1) soft-
wate compatble "Hupe range of software slieady svadable *Seifl contained, PSU, UMF
oETEy DROTS TAD
*Full expanson 10

moduiates, and cassetts

wiien monlor of LHF Ty

chaks  and phnter * Abaoluiely compleis
st Bt o maens plug

at a very compact price

by seikosha

Graphics, Normal and

Double- Width Characters
hd" be printed on the
same line. Pine Feed
Tractor 15 equipped as
standard.
Two Line-Feed
Commands (1/6 and
1/8 inch)
Print on Plain Papar with
WO COpes

The most compact 80 column impact
graphic-dot printer available -

———

Continuous Self-Inking Ribbon for easy handllﬁgr—"

Cantronics type Paralle! Interface standard
Wide Range of Optional Interface Boards

TRAN, COBOL, and APL. Whatever
1.5Mb £2750

your apphcation. . . Ganeral Lodger,
Accounts Recesvable, Payroll, lnven
tory of Word Processing. SuperBrawn
COMMODORE

COMPUTERS

PET 8K £415
£525
£650

£895

available sottware in BASIC, FOR
320K £1850 700K £2400
PET 32K

PET 8032
DISK DRIVES

4040 £695

PRINTERS
EPSON TXBOB linc.
cable) £299

EPSON MX80T £395
ANADEX DP8000 £495

I/F &

ANADEX DP9500
ANADEX DP9501

Aculab

Floppy Tape
The tape that behaves
like a disk.

Connects directly to TRS-80
level 2 keyboard. Operating and
file handling software in ROM
B commands add 12 powerful
functions to level 2 BASIC. No
buttons, switches or volume
controls, Full control of all
functions from keyboard or

program. Maintains directory with

up to 32 files on each tape.

for all TRS 80
& Video Genie owners
TRS80

version:

Video
Genie :

Acorn Atom

'11 Unique in concept -
the home computer

.
e
— ¥ ']

. that grows as you do!
— Special features include
*FULL SIZEDKEYBOARD
i

*ASSEMBLER
AND BASIC

*TOP QUALITY
MOULDED CASE

*HIGH RESOLUTION
COLOUR GRAPHICS

Simple to build, simpla to operate.
A powerful, full facility computer
with all the features you would
expect
Just connect the assembled com-
puter to any domestic TV and
power source and you ane ready
to begin. cassette interface
Full-sized QWERTY keyboard put
6502 Microprocessor Rugged
injection-moulded case 2K RAM
8K HYPER-ROM 23 integrated
circunts

UHF TV out-
Full assemhbly instructions

and sockets Audio

£120 ...

The Second Generation
Personal Computer

Highest performance-lowest price

*48K (BOBOA) *Full ASCH Upper & Lower
*16 Colours or shades of Grey Character Set
*Multiple High Resolution Graphics *Unique graphical
Modes (64 x 71, 129 x 159, 265 x 335 Coammarncds fos
*Character mode (60 x 24)
*Split Screen Modes

DA Personal

Sound
Smaath Music
random frequencies &
enveloped sound

*RS232 I/F

 £595
+ VAT

£165
£170

VIDEQ MONITORS |

10" BLACK & WHITE  £BS
10" GREEN SCREEN £95

i

Self-Test Programme standard
SUPERBRAIN

SuperBrain's CP/M operating systam

boasts an overwhelming amount of

3 (Ops in s cless,

PET 16K

i

¢gos | Please add £10 Securicor
£995 | delivery charge to all
computers etc.

Plus 15% VAT on all prices.

'l? St F'P!Pr 's Terrace, Lower Bristol Road, Bath,

e: (0225) 3
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L] The Paper Tu;.q-q 50 s&1s e FlaNdaT 3

Paper Tiger460 © - oo

only avadable on el COStNG Much more

Feareres bag 3 pecigly develnpod nos dars siagoered column” hadd wihedh Owilaps the G0t

of gach mathx charsctid with st one pass of the pinilhead gnang 2 dense, hegh guahty DhNT
mage wilthoul reducing the unds 160 ¢ p 5. prnt speed

I also oflers & Be-deecong! oo seekmg deveoe 1o enhance 15 prind OpLIMiSaton Charscter

wlics and wede range of ‘prnt versablity’ features such 35 MonD of proporional Spacing, sulo

matd sithcabon, programmable honronial and vertical abbesg, and fimp' positioning lor

WD D O E5540) ADDinCatennS
Paper Tiger 560 R
tha st pantar wihich badges the gap Defween comvenidonal mistne

The Paper Tiger 560 &
and 'darsy whaal” types oflenng guality BhiAtAg 81 & relatively low phce

Full “width' 132 column prnting a1 160 ¢ p.$., @ unigue nine wire “Slaggered’ print hoad, bi
direcvonal printing, an inbuill tractos leed and & host of selectable festures set it apart from
ardinary Malhs prnters

Plus 1or ewen graatss varaatlity & Tull ot plol graphics

faciity if supphied which ncludes a 2K

£095 '/
Bonkl &bits Books — Manuals -

Diskettes — ribbons — Paper

chips (2114 x 2 1K) £4 pair.
RS232 1o Cantronics interfaces £40 etc. etc
A vanety of second-hand computer
equipment usually available,
spares, repairs and service.




Blend business
with pleasure

*One Year's Guarantee
* Programming Courses

* Maintenance Contracts
* Software Services

= All Atari Pricesinclude VAT ﬁ'

* Part exchange welcome

Benefit now

Atar 40 with 16K RAM
Atar B0 with 16K .H.ﬁM s tﬂa

year's exchange

Lagist Pen . E45
4% Cassette ... 50
B DacDrive. ... £345
B2 Thermal Printer ..., £265
X 80 Column DOT MATRIX £595
B0 RS2 Interface v E138
18X RAM Expansion £65

Atari Software
28 Ditfarant D-DgrammES at Launch
icc-—_- Eﬂh%

High resolution graphics with up 10
320/192 Possible Points.

Querty keyboard touch type on Atari
400 and four function keys

*

Background colour, plotting colour, text
colour, and border colour settable to any
one of 16 colours with eight levels of
illuminance. *

Full screen editing and four-way cursor

control,
sk

40 character by 24 line display

sk

Four channel synthesiser which can be
played individually or together and each
has 1785 possible sounds playable at any
one of eight volume settings for game
sounds or music chords,

%

Video display has upper and lower case
characiers and quad size tex1 and
inverse videc

con Lhip

Icanonics I the ares of social
e ience which deals with:

= Progustion
= Dimtr ibut ion
- Conmssgt ion

It in womatines called
“Palitical Looroesy”
I conamice g be ignored, walil

disturbances sttur which afiect
e proiper iy, o owr jobu

= | I
o R oy s
p I Y L-—I

Both shops are open for full
demonstrations. Software is in cassetie
form or ROM modules. Also plug-in
cartridges with higher resolution
graphics than APPLE. Cheaper than PET
and is also expandable (very flexible
system)

The following printers are

compatible with Atari
The following printers available ex-stock.

150 CPS DOT MATRIX
PRINTER ... .. £845
25 CPS WDHD FHUCESSING

PRINTER....... IR N, « P
55 CPS NEC DAISEY
WHEEL PRINTER ; £1,695
EPSOMMxBOF T £399
EPSOMM x100............ ... E5TS
CENTRONICS 737/ 2 i £349
OKIMICROLINESD. ... ... £275

Al above prices plus VAT

Software written by Silicon Chip will
soon be available including Stock
Control, Payroll, Mail Shot

Payroll package now available

3D? High Street. Slough, Berkshire

e .—-“_‘-\.
Tel 107531 F0B30 f'l"?"
50 London Road
Kingston-upon-Thames, Surrgy QEE ))
Tel. 01-549 8657
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GHROMNSONIGE - [-H 00 T |

DEPT P.C., 48 JUNCTION ROAD, ARCHWAY, LON
100 yds FROM ARCHWAY STATION & 9 BUS ROUTES

TELEPHONE 01-263 9483 263 9435

plugs into monitor or LIHF
TV, With V. L. Maotar

PET 1 ™ UK101
4016 16K RAM @P"' UK 101 Kit inc 8K memory
4032 2K RAM Ready Built inc 8K memory
4040 Dual Drive Disk Complete in case £199
Tha new PET printar. 4K Expansion 8 x 2114 £14
4022 80 column tracks feed. Memory Expansion Kit
DT 302380 column friction feed. 8K £79.95
: C2N Cassetta Unit. 16K E¥06.95
. . : For the business man we stock Printer Interface £29.95
& — - B0 with ey wha oo Sound generator plus
£OMming 5000 PO kit £29.95
- Cases £24.50
PHONE FOR DETAILS OF OUR ‘STARTER SYSTEM' NEW
AND ‘WORD PROCESSING/BUSINESS SYSTEM' Chromasonic Sound
— Kit £24.95
VIDEO GENIE Colour Kit £84.95
£279 ec3003 Inc. Demo Tape & Full
, lﬂ Utilises 280, 12K level I Documentation. Send for details
v - Basic, Imegral Cassette
Deck, UHF O/P, 16K RAM,
T === all TRSB0 features. Simply VIC 20

o=

Colours

?i‘l total. B for characters. B for border h_.

light t‘:lur lp‘-... ;
Sound

PERSONAL-
COMPUTER

PARALLEL PRINTER INTERFACE INC. CABLE . £33.00
CHROMASOMNICS PROGRAMABLE SOUND KiT i £24.94
SOUND KIT IFITTING EXTRA) ........ ... E£7.00
LOWER CASE KIT (FITTING EXTRAI .E27.50
COLOUR KIT [FITTING EXTRA) . ... ek £34.95
EXPANSION BOX WITH/WITHOUT HS?:I? £218 185
16K/ 32K RAM CARD .. . ]
NEW GENIE Il NOW AVAILABLE . £299.00
APPLE
Appla

APPLE Il PLUS

48K Machines £595

Disk Drive with Controller £349
Disk Drive without Controller £285
Colour Card £69

Graphics Tablet P.O.A.

ACCESSORY CARDS, SOFTWARE
ALL AVAILABLE — PHONE FOR DETAILS

Il plus

Reproduction 1s through TV

Character' Line Dmplqw

Keyboard
ﬁl"] typewnitar koy

' IiHIHII'

| 11ELARLEY

PRINTERS

INTERFACES AND CABLES
for Appla I, P,
{ TRS80, RSZ32, UK101,

Sharp Superboard all available,

= EPSON MXB0 FT/ 2 £449
: An F:I'_."'1 with lngh resolution
EPSON MX80 £359 R
Dot-rmatrix printer with Pt EPSON MX70 £259

graphics interiace. Cantroniés
parallel and serial, Pet and
Apple compatible. True
bidiracticnal, 80 cps.

Tractor feed, 7 wire haad
high resolution graphics,

SEIKOSHA GPBOA £199
Dot matrix 5 = 7, 80 columns

EPSON MX80 FT/ 1£399 30 cps. graphics, double width
Dual single sheet friction and characters

tractor, 9 wirg head, true

descenders JUST PHONE FOR FURTHER DETAILS

Quar

IFET I F]I*... compahble

PRICE ONLY £165
EnSSETTE DECK with 6 free

amme

ONLY £34 75

i

£

- I1|'.IHH.

TANTEL
il PRESTEL BY TANTEL

COMMUNICATION AT YOUR FINGER TIPS FOR

MONITORS

BUSINESS & HOME. UP TO DATE INFO

GREEN MONITOR 9" £98.00 | | 180,000 pages of information on Travel, News, Investment, Holidays
MONI 9 {illust) B&W £82.00 Hotels Etc., Etc
Hitachi professional monitors £170

9" Black & White £99.95 TANTEL IS POST OFFICE APPROVED. SEND FOR DETA

12" Black & White f149.00 =—77 | DEMONSTRATION AVAILABLE AT OUR SHOWROOM

wﬁ‘“ Please add VAT 15% 1o all pnices

_ P&P 30p Place your o
VISA

rgder usiIng your ACCess
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P'::"":hl“!' on Compuilers
or Barclavc

and casselle
el order £5)

printers
ard  (Mr

decks charged at cost. all other tems

Trade and export enguimes welcome




RADIO CONTROLS

A s micro uwsers and radio-
controlled model aircrafi
<t husiasts, we are a little concerned
ke possible elfect of your article
Hevond games into micro applic:
anons”, in the August/September
SSUT
Ir: the article reference is made to
the use of an Acoms AP-435 35
MHz  proportional  radio-control
system. In view of all the recent
controversy relating to the 27 MHz
~and and the illegal use of citizens'
and  radio, representatives on
behalf of model aircraft enthusiases
have been to great lengths to
negotiate for an exclusive clean band
for model aircraft use.

e Home Office has responded
b allocating the 35 MHz band solely
for this purpose. It would appear,
therefore, that the implications and
conclusions from your article are in
direct contrast to the safe use of
model aircraft on this newly
acquired 35 MHz band.

Although we do not wish w dis-
courage innovatory thinking in the
use of microcomputer systems, it
should be pointed out that if a
svstem, developed as suggested by
vour article, were operating within
range of a flying radio-controlled
model, the results could be devast-
ating.

The chances of this occurring are,
we appreciate, quite low, but the risk
will srill exist, Bear in mind that the
average model™® aircraft  weighs
between 5 and 10 pounds and can
travel at speeds approaching
100mph. In an uncontrollable state,
it becomes a potentially lethal pro-
jectile.

We feel, therefore, that any such
practice of using 35 MHz mdio
control  equipment  for anything

ther than controlling model air-

craft, should be strongly discouraged

nd that vour readership be advised

this effect before considering

computer-control projects involving
telemetry,

: P 7 Morrell,

A V O'Mallew,

Stockport, Cheshire.

B Mr Morrell and Mr O'Malley
confuse two ideas in order to
make a point in their letter. The
analogue input to the radio
contrel transmitter mimics
manual movement of the joy-
stick and the signal radiating
from the transmitter is entirely
different to that from the
citizens' band wvoice trans-
mitter. At worst, the computer
control transmitter could
appear to be another aircrafl
control svstem in the neighbour-
hood. This is a common
problem a1 the open locations
where model aircraft are flown
and its importance is reduced
still further by the geographical
separation between sites for

flying model aircraft and the
predominantly urban or sub-
urban locations in which micro-
computers are used.
Nevertheless, | agree that if a
band has been allocated solely
for model aircraft users, this
should be respected. There are
many excellent digital proport-
ional radio control systems
available operating on 27 MHz
which would be preferable for

the control applications
described in the series.
John Dawson

YOUR LETTERS

CHESS CHALLENGE

, have several points to make about
the two chess articles by John
White in the AugusySeprember
issue of Youwr Computer, 1 am an
author of chess books and magazine
articles and have an international
rating ol 2,250.

Before my criticisms of his review
of chess machines, | should like to
point out an error in the second
article congerning the British Chess
Federation grading system. The
anomaly whereby you could, in
theory, increase your rating by play-
ing and losing many games against
people much stronger than yoursell
has long ago been eliminated.

If Joe Bloggs, with a rating of 100,
plays: Grandmaster Tony Miles,
with a rating of 240+, and loses
every game, his rating for those
games is his present rating. If by
some chance he draws a game, his
rating for that game is 150, If Miles
has a brainstorm and loses, Bloggs
gains 200 for that game, and Miles'
rating for losing that game is not 50
— as John White implies — but 140
as the 50-point cut-ofT works in both
directions.

In his conclusion, he says that:
“Sargon 2.5 remains the strongest
and fasiest chess computer”. He
appears unaware tha the Morphy
cartridge he mentions in passing has
been available since March this year
from the Great Game Machine —
along with an openings’ canridge 10
play 1he carly phase of the game, and
with an end-games’ cartridge due for
release soon — and is also available
in stand-alone form as the Morphy
Encore.

This computer, playing on ils
level 8, can make 40 moves in two
hours and [ estimate ns rating at
around 1,800 — 150 on the BCF
scale. With the two extra cartridges,
thal rating may possibly reach 1,900,

Other strong and fast computers
available shortly are the Chess
Champion Mark V' from Philidor
Software and SciSys with a rating
estimated around 1,900, rthe
Champion Sensory Challenger, the
Novag Savant and probably before
long from West Germany, a new
version of Mephisto,

Imelligent Chess is recommended

by White but 10 be frank, it costs rwo
or three times as much as other com-
puters which play as well, it is bulky
and hard to use without a TV set and
it is slow = it starts to play well only
on level six in my opinion,

Super System III is obsolete by
now and the Sensory 8 Challenger
and Challenger 7 are threatened
because computers which play as
well can be bought ar a fraction of
the price and by Christmas, there
will be 1wo or three at least for L80
or less with sensory boards or other
aids to communication with the
computer which will make the
keving of moves a thing of the past.

T D Harding,
Firkowse, County Dubiin,

B First, all the machines
surveyed are still available,
according to the latest
catalogues, obsolescent or not.
Harding seems to think thart 1
know little of Morphy; [ have
owned one since the UK. launch
in March. I fail to understand
why Harding brings in the
Philider program — Chess
Champion or Mark V — or the
Chess Champion Challenger or
the others named. | made it
¢lear that 1 was reviewing only
machines 1 had tested myselfl
and which were available com-
mercially, These machines are

still unavailable in the U.K,
Harding estimates the Morphy
Level B rating as about 1,800. 1
flatly reject this assessment — [
would say about 1,650. To turn
to his other eriticism, the cut-off
rating which Harding mentions
is, indeed, correct — an over-
sight on my part — but this does
not affect the substance of the
article. Harding must be aware
of criticism in the chess maga-
zines, to the effect that some
players have stronger ratings
than others because they avoid
weaker players. My article was
aimed to test this theory. |
should be interested to know
whether Harding himself plays
in any of the British or Irish
leagues, or whether he confines
his games to strong tournaments.
John White

MACHINE CODE

n page 36 of the August

September issue, Trevor
Sharples assumes that USR on the
ZX.80 is the same as ZX-81 whereas
Sinclair states that USR gives the
resultant value in “HL"™, of n il i
docs not alter HL. when using the
ZX-80,

However, when using the ZX-81
the result of using USR is the value
in the “bo™ register pair. Thus the
short routine to reduce 17000 o
16999 i’ carried out on the ZX-81
should be:

10 POKE 170000, 11 déc bo
20 POKE 17001, 201 ret
30 Print USR (17000}

As a beginner in machine code, |
rely on magazines such as yours —
which 1 find 0 be excellent apart
from this error.

Peter Push,
Ramsgate, Kent,

MThe routines listed in the
August/September issue of Your
Computer will not work on the
ZX-81 because the ZX-81 USR
fungtion refers to the BC register
rather than the HL register.
However, the following
routines can be substituted for
those given in the article so you
can run them on your ZX-81.

DECREMENT BC BY ONE:
v} POKE 17250, 11

20 POKE 17251, 201
30 PRINT USR 17250

TEST FOR NO. OF AVAILABLE
BYTES:

10 POKE 17250, 33

POKE 17251, 0

POKE 17252, 0

POKE 17253, 57

POKE 17254, 68

POKE 17285, 77

POKE 17256, 201

PRINT USR 17250-16366

EX LOADER:

LET A = 17280
LETEB = A

LET A% =
*21000039444DC9"
POKE A, 16"CODE AS +
CODE As(2) - 476

LET A% = A$(3 TO)
LETA = A + 1

IF A% <> " " THEN
GOTO 40

PRINT USRIB)] - 16366

TO FIND THE ADDRESS OF ANY
GIVEN POINT IN THE BASIC
PROGRAM:

I 8338888

388 & 883

=

17300 21
17301 78
17302 40
17303 3E
17304 08
17306 23
17306 BE
17307 28
17308 02
17308 20
17310 FA
17311 23
17312 3E
17313 09
17314 BE
17315 44
17316 4D
17317 C8
17318 20
17319 F

Because line numbers are
stored in a completely different
manner in the ZX-80 and ZX-81,
the line renumber program can
be modified to run on a ZX-81,

Trevor Sharples |
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Database for
Sharp MZ-80K

THE sHARP MZ-BOK iz a versatile
and useful home computer. Not only
does it make a good machine for
playing games, but there is also a
range of useful software available for
the machine. One such item is a
database designed ro work with the
MZ-B0K casscite unit,

The database is a useful method of
keeping records. In this particular
case, the program allows the user to
consider cach record as a card in an
index file. The program can accom-
modate up to 255 cards each of 10
lines.

Records are created containing one
to 25 cards. The search, browse and
print facilities are standard. A
special report, say, a mailing list, can
be printed. The data resides in the
memory and is transferred to cas
sette for storage.

The possible uses for the database
are legion — that is, there are many
items which could be filed on such a
system, For further details contact
Jon Day of Newbear Computing
Store Ltd, 40 Bartholomew Street,
Newbury, Berkshire. Telephone:
0635 30505.

NEWS

Latest computer chess games

ELECTRONIC chess-playing games
are becoming increasingly popular
these days. That is hardly surprising
— it is the marriage of one of the
oldest and most respected games to
the newest technology which appeals
to so many. Others just like 1o have
an opponent who is available 24
hours a day.

Vulcan Electronics is a leading
company in the marketing of chess-
playing machines and has recently
introduced three more machines into
a range which now totals six. The
machines are among the most
advanced ever seen in the UK. and
are of British design. Manufactured
by SciSys, the machines bear the
emblem of FIDE, the world chess
federation, showing that they are
endorsed by that organisation,

The three new machines cover the
spectrum from the hand-held Execu-
tive Chess up to the sophisticated
Chess Champion Mark V. The
machine most likely to be filling the
stockings of businessmen this
Christmas is the Executive Chess.
Incorporating the state-of-the-art
microprocessor technology, the
machine features a LCD chessboard
display.

Hand-held NewBrain
sold to Grundy

AFTER SPENDING more than two
years trying to make the hand-held
MNewBrain computer work, Newbury
Laboratorics has sold it 1o Grundy
Business Systems. The NewBrain
was originally conceived by Clive
Sinclair’s company Sinclair Radio-
nics and was passed to Newbury
Laboratories during his involvement
with the National Enterprise Board.

The sale was negotiated by the
new British Technology Group —
formed by the recent merger of the
Mational Enterprise Board and the
National Research and Development
Corporation. The British Techno-
logy Group, which now owns New-
bury Laboratories, is to invest
£235,000 in Grundy Business
Systems in return for a 30 percent
sharcholding.

When the plans for the NewBrain
were first announced, it sounded
both novel and competitive but the
endless delays in its development
mean that it has now lagged behind a
new generation of personal com-
puters, It is now almost certain that
the NewBrain will never repay its
development costs.

Criticism of the Government's
involvement in new technology
products and companies has been
steadily mounting in recent months.
There is a growing suspicion that
the Whitehall invelvement in any
product is a guarantee not only of
failure but also of a good deal of
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irretrievably-wasted public money.
Tory MP Michael Grylls has been
trying to find out how much money
has been spent by the Government
on surveys of the market. Grylls
suspects that effort and money have
been wasted in four overlapping
studies, but so far he has received
only evasive replies 10 his question-
ing of the Department of Industry.

Electronic chess pieces move
across the display bv a cursor contral
system as if the pieces were real
pieces on a real chessboard. There
are cight levels of play from

Vulcan's Chess Champion Mark V' —

beginner to expert and the machine |

can be operated ¢ither from batterics
or from the mains. It even plays
against itself. Vulcan's Executive
Chess costs £89.95 including VAT.
The other two chess machines are

£249 projacted retail price.

further upmarket and are very
sophisticated. Chess Champion
Mark V is claimed to be the *Rolls
Rovce of chess machines”, and
retails for £249. The Super System
IV rerails at £119, and has add-ons
avatlable: it is likely 10 appeal to 2
wide audience,

Vulecan Electronics is located at 45
South Street, Bishop's Stortford,
Herttordshire

Utility ROM for Atom

A UTILITY rROM has just been
released for the Acorn Atom. This
adds new commands to the Atom,
some of which can be used within
Basic programs. The ROM plugs
straight into the spare slot on the
Atom; no hardware changes are
required. The commands are avail-
able for use as soon as the machine is
switched on and it will work with an
unexpanded Atom.

The 17 commands allow Atom
users (o rée-number programs, delete

Acornsoft launches
plug-in WP pack

ACORNSOFT the software
company dealing in programs for the
Acorn Atom, seems to be very busy
these days. The range of sofiware
developed by Acornsoft and that
written by oursiders and approved is
ever IHI:MIII'IE.

Of the software to date the most
important must be the Acornsoft
Wordpack. The Wordpack is
supplied in the form of a ROM,
which is inserted into the spare
socket on the Atom board. The pack
provides a number of facilities which
convert the humble Atom into a text
editor or simple word processor. By
connecting the Acorn GP-80 printer,
a unsophisticated but effective word
processor can be yours for around
£300.

The price 1ag of the Atom word

processor is enough to tell you that it
has a limited application but, never-
theless, none of the Atom's features
arc lost by the addition of this ROM.
The package is ideal for the prepara-
tion of leaflets, lermrers, booklers and
documents. Text may be saved on
cassette and printed in 2 number of
formats, The Wordpack is complete
with & manual giving full
instructions.

The Wordpack costs around £30
and is available from Acornsoft.
Other Acornsoft software packages
for the Arom computer include
games, mathematics and simple busi-
ness software. A database program,
Atom Forth Mathspacks 2 and 3,
Pecko-processor and Games Pack 8
all cost £11.50. Acornsoft, 4a Market
Hill, Cambridge. Telephone:
316039,

a range of statements, do a string
search, line r automatically,
kevboard scan, zero all Basic vari-
ables, print a1l non-zero Basic vari-
ables, remove Rems and spaces from
programs, give a short sound on e¢ach
keystroke, print size of program,
and a full-fearure disassembler

The unlity ROM is supplied with
a full instruction manual for an all
inclusive price of £35. For further
details, Willow Software, PO Box 6,
Crediton, Devon EX17 1DL.

Interface
produced for
ZX-80/81

Bovtox Electronics has produced an
interface unit for the Sinclair ZX-80
and 8] computers. It consists of a
printed-circuit board which plugs on
to the rear of the computer and pro-
vides eight TTL output lines and
eight TTL input lines.

The state of the output lines can
be set by a simple Poke command
and the input lines are read by
Pecks. The addition of suitable
drivers, c.g., relays, allows the
control of systems {rom model rail-
ways to central heating to disco
lights.

The unit is priced at £15.90 plus
£1.00 postage and packing. Eolton
Electronics, 44 Newland Drive,
Bolton, Lancashire. Telephone:
Bolwon 64772,




Prestel TVs go public

# 1% FUBLIC-access Prestel TV sets

10 be placed for a year in places
such as post offices, information and
advice centres, shops and other
places used by the public in Gates-
head, Kingston-on-Thames and
Brighton.

I'he ways in which the sets are
used will be monitored and the
resulis will be fed back to Prestel
information providers. All the seis
will be attended by stafl whose job it
is 1o give information 10 the public,
so that people will see how 1o use
Prestel effectively.

The experiment was devised by
the Social Information Providers'
Group which wants to encourage the
use of social information on Prestel
— about people’s legal rights and so
on.

The cost of the scheme has no
been disclosed but the Department
of Industry is providing £65,000
towards the project. Assuming that
the Department has provided less
than half the cost, this means that
rather than installing 40 sets for a
year the group could have bought
more than 800 Prestel adaptors.

Microtan add-ons developed
by Tangerine user group

THE TANGERINE users' group has
developed a range of add-ons for the
Microtan 65 system. The devices are
all developed by members of the user
group and are available to both
members and non-members,

The first package to become avail-
able from the group is an EPROM
programming package. The package
is in the form of a kit and provides
Tangerine users with an inexpensive
alternative 10 those higher cost units
glready on the markel. Another
factor is that this programmer has
been designed for Tangerine users
by fellow users.

The kit provides the PCB rogether
with construction notes, instructions
on use and programming tips along
with a powerful software program
which allows automatic program-
ming of the 2716 EPROM directly
from the memory contents. The pro-

grammer requires three PP3 batteries
to eliminate the need for a purpose-
built power supply.

The price is £2]1 to non-members
and £17 10 members of the Tangerine
uscrs’ group. Membership of the
users' group can be doubly bene-
ficial because the newsletter contains
programs and routines which may be
programmed into the EPROM for
use,

The newsletter has been re-
vamped with more pages and more
information. The main reason for
this has been the *“‘thirst for
information”™ which Tangerine fans
scem o have.

The group hopes 10 soon become
an imformation provider on British
Telecom's Prestel system. Thereisa
close affinity between Tangerine
uscrs and Prestel — largely duc 1o
the success of the Tantel adaptor.

Mapiin, the electronics and hardware mail order company, is to take to
the road. The Maplin Roadshow will feature the Atari personal computers,
and customers will be able to gain hands-on experience with these
machines and see the colour graphics for themselves. The show is
completely free. Five cities are on the Maplin itinerary: Birmingham,
Edinburgh, Manchester, Newcastle-upon-Tyne and Norwich, The venues
chosen are all in the centre of the respective cities. Shows will last from
Bpm unti 10pm and all the family is welcome. For details of when the
whole circus arrives in your town etc., telephone Maplin on 0702-554155.

NEWS
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arrangement,

ZX-80/81 chess
program

ANOTHER chess game for the ZX-80
and ZX-81 computers has been
released. The company, Artic
Computing, says that the program is
written entirely in machine code, is
OK long and has six levels of diffic-
ulty. According to Artic: “lt easily
beats Z-Chess and annihilated
Phillip Joy's chess program”.

The program also allows the user
to set positions on the board and
then play from there. The pieces are
represented graphically on a board
which eccupies most of the screen.
The program is available for both
the ZX-80 and ZX-81 for L10 from
Artic Computing, 396 James Reckett
Avenue, Hull, North Humberside
HUS 0JA.

New viewdata
adaptors

TANGERINE is still setting the pacen
the Prestel market not only with
sales of its Tantel adaptor, with
which it claims to have captured 78
per cent of the market, but also with
its new products. The company is
now aiming to capture the personal
computer/Prestel market as well by
converting the Tantel adaptor so
that it can interface with almost all
popular personal computers.

This adaptor costs the same, £170,
as the existing Tantel unit. One of
the advantages of the adaptor is that
it can convert a personal computer
mnto a colour computer and might
eventually replace many colour
boards. Its other new product is an
alphanumeric Tantel unit costing
£200. Denails from Tangerine,

Telephone: Ely 3633.

The New University of Ulster has produced a special keyboard for the
physically handicapped fo be used in conjunction with the Acorn Atom.
On the special keyboard, which has anly eight large keys, two presses are
used to select @ character. When a key is pressed, its number appears at
the top of the VDU, and when the second key is pressed the character is
printed on a line below. Normal Edit facilities are retained, so mistakes
can be esasily corrected, The auxiiary and the normal keyboard can
operate fotally independently, and at all times — it is not a8 switched
thus giving maximum flexibiiity. The University has
donated a unit to Fleming Fulton Special School, Belfast where it is very
much in demand by students. The Acorn computer was donated by CEM
Microcomputer Services and a printer was provided by the Lady Hoare
Trust. The keyboard and program are being marketed by CEM, Belfast.

BBC computer
goes to ICL

Acorx, which makes the Atom
computer and designed the new
BBC computer, has announced that
the BBC computers will be built by
Cleartone of Gwent and ICL., the
loss-making, Government-backed
COmpuUlET Company.

The first 1,000 will be built by
Cleartone and ICL will start pro-
duction in early October. It will
have produced 2,000 BBC com-

| puters by the end of the menth. By

November, the combined output
from both companies will be 5,000
per month. A third assembly
contract may be awarded for 1982,

It has been reported that ICL
should make £250,000 on the first
5,000 units it makes, with Acorn
supplying the components. If ICL
makes the components for the next
7,000 computers the company would
make £3.4 million.

Green Paper
on copyright

OxE OF the problems with selling
software for personal computers is
that it i very difficult to stop other
people making copies and sclling it
themselves. The law of copyright for
software has always been confused.
In response to all the fuss about
computer software privacy, the
Government has after vears of delay
published 2 Green Paper discussion
document inviting ideas from any-
one and evervone on the best way to
provide protection for computer
programs, Il vou have ideas, write 1o
the Patent Office, 25 Southampron
Buildings, London WC24 1AY,
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MEMORIES AT
UNBEATABLE PRICES

14 25+ 100 +

2114 200NS low power 1.28 1.19 1.1
2114 300MS low power gle

{recommended for Acorn Atom) 1.28 1.18 1.11
2708 450NS 1.99 1.86 1.73
2716 450NS (single +5V) 2.49 2.37 2.29
2532 450NS 5.50 531 513
2732 450NS 5.43 5.24 5.07
4116 150NS 1.15 1.06 0.99
4116 200NS 0.80 0.72 0.66
4118 200NS 390 3.23 3.13
6116 200NS 10.95 9.93 8.27
B264 200NS 12.00 11.00 10.50
E. & O.E.

All products branded full specification and guaranteed.

All prices exclude post and packing (50p on orders under £10)
and VAT.

Official orders from schools, colleges and government
establishments welcome.

Credit cards accepted |Access and Visa)

(24 hour service for credit card orders)

Please send S.A.E. for full component price list.

MIDWICH COMPUTER COMPANY LIMITED
Hewitt House, Northgate Street,
Bury St. Edmunds, Suffolk IP33 1THQ
Tel: (0284) 701321

SOME IDEAS ARE JUST

Pl Gl S S vl

A DIVISION OF DOYLIGUARD LTD
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ZX81 owners

have you seen

Tthe Cambridge (Collection

A book of

30 PROGRAMS

For Only f495
NO MEMORY EXPANSION NEEDED

Each program has been designed to fit in1o 1K of RAM

TEACH YOURSELF PROGRAMMING

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

HOURS OF AMUSEMENT

With titles such as FORTRESS. BALLOON, and ODD MAN

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

entirely new implementations of well-known favourites;

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

CASSETTE AVAILABLE TOO!

If you order the book you can also buy the
programs on a quality cassette for only
£4 .95 extra

Please send me;

copies of the book at
£4.95 each

copies of the book and
casselte at £9.90 par

Please send your orders
with chegques. /PO s to

Richard Francis, Dept.YC A/ S
22 Foxhollow, Barhill,
Cambridge, CB3 BEP.

TOO GOOD FOR WORDS

And yel, wa could write pages about how this simple idea
transformed our own approach 1o programming
Initially, we produced the Flowchart board and self-cling
symbols to provide 8 neat, unmiform layout which could be
1Jhﬂmmrued. But, we scon realised that the real advantage
ay in having a flowchart that could keep pace with the
programmeérs ideas and adapt immediately 1o the
inspiration of the moment
The ‘instant flowchart' concept will help you to achieve
Crisp, error-frae programmes
And we speak from expenence
Please supply

Flowchart board/s at £15.00 each

sheet/s of Primary symbols (FS 186-1)

at £3.22 each

sheet/s of Secondary symbols (FS 186- 21
i at £3.22
pack/s 6 wipe-off pens at £2.28 per pack
Postage & packing £1.75

| enclose a cheque/postal arder for
All prices includa vat.
A complela starting kit costs £26.00 including vat/postage.

Name Mr./Mrs./Miss
Company

Address:

Post Coda

DEPT YC1.

DATARITE HOUSE. GRAFTON ROAD,
NEW MALDEN, SURREY KT3 3AA
01-942 2830




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.

Liverpool tries computers

in youth centre

A COMPUTER SHOP and mail-order company in
Liverpool, Microdigital, has decided, very
generously, to give more than £5,000's worth
of computer equipment to a local Liverpool
charity called the Victoria Settlement. The
Settlement is run on Manpower Services
Commission, MSC, grants to offer some kind
of retraining for unemployed school-leavers.

To date, the courses have included electrical
fitting, plumbing, woodwork, brickwork and
bricklaying, painting and decorating,
refurbishing and printing. At any one time,
there are about 200 people in the Settlement.

“*Many people talk about the effects of the
new technologies”, says Settlement director
Gordon Rudd: “I decided that we needed to
work at minimising the damaged caused by
new technology and to maximise the advan-
tages and social benefits. I was worried that
people here in Liverpool were going to miss
the computer bandwagon.

“We have to react to the needs not being
met by society”, says Rudd, and so 18 months
ago the Settlement bought its first Pet. One of
the problems they have faced is that no-one at
the Settlement had any experience of
programming. When Rudd applied to the
MSC for a grant to hire a programmer, to
train the youngsters, he was told that “it
would serve no functional purpose™.

According to Rudd: “At the local level at
least they were not interested”.

I'he possibility that Microdigital would
supply some computer equipment was first
raised some months ago. The company was
running down its computer-hire operation and
decided that much of the equipment had
become difficult to sell. Bruce Eweriss,
Microdigital’s General Manager, approached
(Gordon Rudd and offered him the equipment.

It includes two ITT 2020s, four Video
Genies, three Atoms, two 8K Pets, and two
floppy disc drives for the ITT systems. As
Gordon Rudd says: “Industry is often
reluctant to get involved in a scheme like ours.
Yer business can do a great deal for the
community at no great expense to itself™.

Bruce Everiss has also given the scheme a
good deal of support by lending Rudd one of
nus technical staff and giving away a selection
of computer books, programs and games. Only
one of the supervisors at the Settlement has
any experience on computers. Terry
McDonnell qualified with an HND in
computing in the summer of 1980 and after
many months of fruitless job-hunting in
Liverpool was recruited by the Settlement in
March. He now plays a key part in running
the computer room.

At the moment the computers are regarded

Liverpool is hardly famous for
its computer clubs; in recent
months it has been brought to
our attention more as a centre
of rioting and social
deprivation. Our report this
month is not on a Liverpool
computer club as such, but on
an interesting new experiment
in community computing,
writes Duncan Scot.

as extra-curriculum activity’, says
McDonnell. ““There is give and take, though.
The kids can be given permission to be
released from one of their courses to do
computing; they can arrange it with their
supervisor”.

The children are allowed to stay at the
Settlement only for a year, so there is a
constant turnover. Newcomers arrive every
Wednesday and now that the compurters have
been installed, the newcomers are introduced
to them on their first day.

I bring them in, show them how to use and
load programs and games”, says McDonnell.
“Mostly they write their name and address on
the screen at first and then learn to use the
delete and insert keys”.

Few of the youngsters will have the uime to
become expert at using the systems — at the
moment, the hope is that the short experience
they can gain at the Settlement will encourage
them to pursue their interest further ourside —
perhaps by tryving for an HND course at one of
the local colleges.

Gordon Rudd is now hoping that more local
companies will become interested in the
project and help with donations of equipment.
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A
Terry McDonnell in the computer room
demonstrating the use of the 8K Pet,

<« Gordon Rudd, Victoria Settlement director,
now plans to faunch a8 community
computing centre in Liverpool,

They need to upgrade the Pets, floppy disc
drives, books, television sets — some of the
computers cannot be used yet because they
have no television — and software.

Rudd’s next plan is to take over the local
Methodist Hall and convert it into a
community computing centre. Anyone will be
able to visit and discover for themselves that
one does not need a degree in computer
science to enjoy playing with computers.

If anyone would like to start a similar
scheme elsewhere in the country, let
Computer Club know and we will do what we
can to help. We would also be extremely
interested to hear from any community
computer centres which are already up and
running. #
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The TRS-80 Colour Computer
is Tandy’s answer to the
Commodore Vic-20. Tim
Hartnell runs through its key
features including its game-
playing ability and its potential
for expansion. Prices start at
£349 for a basic system with
4K of memory.

THE MANUFACTURER of the Tandy Colour
Computer has not, in my opinion, made any
major design errors. The computer is housed
in a standard alpha-numeric keyboard, about
the size of the TRS-80, but slightly thicker.
The only design problem 1 found was that a

push-button switch at the back, which is an | eight available colours, appears when you turn |
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on/off switch, did not appear to turn off the
internal transformer, so although the machine
appeared to be turned off, the transformer
continued (o operate.

After a few hours of being “off”, the
computer grew very hot. This, coupled with
the fact that it was impossible to tell if it was
off or on without turning on the television
display, meant the push button was, literally, a
complete waste of energy — vou still have to
turn the computer ofT at the power point.

Apan from this, the computer was a joy 10
use. The keyboard is full-size, the Basic almost
completely standard Microsoft and its only
non-standard features were some very useful
extra commands and statements.

An oblong cursor, which cycles through the

vou do not specify a
mode. vou obtain black letters
een background., The text on the
18 ¢clear and easy to read. There are no
1cal characters obtainable directly from
kevboard — vou need to use CHRSn for

N g - B
:  LOmpulic] 1. &l

Although there are eight colours available —
green, vellow, blue, red, buff, cvan, magenta
and orange — only black on green 1s available

when using text. The command CLS clears
the screen to green for text, or iff a graphic
mode has been previously selected, CLSn
clears to the colour specified by n.

If you do not want to use the colour
immediately, and you have had some exper-
ience using other Basic computers, you will
find vou can probably use the Tandy Colour




JIER

Computer from the moment you first turn it
on, without even referring to the manual.

The standard Basic supplied on the machine
— the review machine had Extended Colour
Basic — 1s such a common subset of Microsoft
you should find you can use it without any
problems at all — a very big plus for the
machine,

The only slightly non-standard feature is the
generation of random numbers. To obtain a
random number in the range 1 to 10, for
example, you enter RND(10) rather than the
more usual

INTIRND*10) + 1

Tandy Colour Basic and Extended Colour
Basic require the use of the word Then inan If
statement, but do not need Let, as in

IFA =6THENLETB = 7

the Let is not needed, whereas the Then is
required. The extended Basic will allow the
word Let to be in a listing, and will ignore i1,
while the standard Basic will hang up on the
word.

I predict that Tandy will find a ready market
among the ex-ZX-80 fraternity, because the
standard Basic is almost exactly the same as
£X-80 Basic. Apart, that is, from the character

set; Tandy uses ASCII, Sinclair uses its own.

The vast majority of ZX-80 programs I tried
— except those using screen Peeking and
Poking — worked perfectly, when entered
without modification on the Tandy.

A simple arithmetic modification allowed
even many Peek/Poke programs to run. The
address in the first line of a program after the
word Rem on the Tandy is 7686, on the
ZX-BO it is 16427,

It is in the special features of the Tandy
extended Basic that the computer really moves
into its own. Here are a few of the unusual
commands and functions available:

Audio: This connects or disconnects the cassetie
outpul to the TV speaker,

Circle: Draws a circle at a specified location, of
specified radius and colour, with a height/
width ratio of your choice — so ellipses can be
plotted. All the required information can be
entered in a single program line.

Color: Sets foreground and background colour.

Defuser: This command defines the entry point
for the USR function.

Draw: This draws a line beginning at a specified
starting point, of specified length and colour.
As with circle, all the information is entered as
a single line.

Joystr; A splendid command, it functions some-
what like an Inkey2 command, returning the
horizontal or vertical co-ordinates of the left or
right joystick.

Paint: Another useful command which fills an
area from a specified point with a chosen
colour, and stops at a border of a specified
colour,

Play: This triggers the sound output, heard
through the TV speaker, and plays music of a
spacified note, A to G over five cctaves, The
note duration and volume can be sat with the
same ling. The music played is held in a string.

Pos: Returns current cursor position,

Renum: An apparently instantaneous re-number
function, used in the direct mode, which also
re-numbers Gotos and Gosubs.

Timer: Cycles from zero, or from a number spec-
ified, 10 65535.

This is a selection of some of the most inter-
esting commands available in the Extended
Colour Basic. As you can see, it is highly
flexible. You can also program and output in
decimal, hexadecimal or octal without any

problems. There is also a
PRINT AT (PRINT @)

function, plus Set and Reset — called
ambiguously PSet and Preset. They make
dramatic graphic displays relatively casy to
achieve.
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The only real complaint I have about the
Basic is the Edit function. 1 was unable to |
understand the instructions in the manual for
using Edit — there seem to be about four
different procedures which have tw be
followed, depending on what and where you
wish 10 edit. So 1 was reduced 10 re-typing
lines whenever I wanted to change them.

I also feel brickbats should be awarded 1o
the supplied software. You can save and load
your own programs through the DIN-jack at
the back of the computer, but can use
commercial software supplied as firmware,
plug-in cartridges. The general standard of the
supplied software was very low.

The space attack game Quasar Commander
and Pinball use PSet and Preset and were
apparently written in Basic, so they were slow,
jerky and unimpressive. The Football
program is incomprehensible without a
detailed knowledge of Grid-Iron. Music is a
reasonably impressive machine-code program,
but entering a melody was slow and laborious,
although it played well once entered.

The three most interesting games included
Dinowars, which features two dinosaurs
moving in three dimensions — that is, towards
and away from the players, as well as right to
left on the screen. There was a most impres-
sive death howl when one of the beasts was
injured.

Backgammon had good graphics and a rapid
response, but I could not help feeling the
computer was cheating, throwing itself good

CONCLUSIONS

M Although it is a splendid computer
which | found almost impossible to
crash, with a good range of standard
Basic functions and an imaginative set
of additional features, it could well be
overshadowed by the Vic, simply
because Commodore started to
market the Vic aggressively long
before it was available here, and may
well have better back-up in terms of
software, literature and dealer distri-
bution,

M| would think, however, that the
Tandy Colour Computer, which has
proved wvery popular in the U.S.,
should be considered very carefully —
especially if you are more interested in
writing your own programs than buy-
ing commercial software.

B Although the colours are easier to
access than are the Vic's, there are
fewer of them and they are slightly

less predictable.

M There are a -r_'lumlzler of useful com- ]

mands to make using machine-code
simple on the Tandy, including
Cloadm which loads a machine-
language program from the cassette;
Defuser; Dload which loads a |
machine-language program at a
choice of baud rates, 300 or 1,200;
and Exec, which transfers control to
machine-language programs at a
specified address.

B Also, you can work in decimal, octal
or hexadecimal as you choose — or
even mix them.

Bin short, | feel the Tandy Colour
Computer is a flexible and impressive
machine which, despite having limited
Edit facilities and an unconventional
colour system, features a good range
of extended Basic commands.

BMThe close similarity between the
Tandy standard Basic and ZX-80
Basic may well make it an attractive
next computer for Sinclair users who
outgrow their first machine.

dice. When [ confided this fecling to the

distributor of the Tandy, he said he had had
the same impression,

Checkers has eight levels of play, an auto-
play facility and good graphics. As | have long
been interested in computer draughts and have
studied many of the game algorithms, [ was
impressed to be beaten by this Checkers
program on level four. My pride would not let
me attempt a complete game at level eight,

The colour was bright and vivid from the
review computer, although the one supplied

was of US. origin, runming off 110 volts and
producing a picture on an American 1 "-. [ will
be most interested to see it :Eu colours are as
well-defined and intense on a UK. set

The colours are relatively easy to access
from the keyboard, although they are a rather
unusual selection. You are never quite sure, as
the manual frankly points our, exactly which
colour will be produced. Despite this, |
managed to produce some spiended, high-
resolution designs with shont programs. [}
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What would I dowith acomputer?
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You’ll be surprised how much you can do Th ﬁ nal
with a personal computer and even more surprised e I'St perSO Computer
at how little it costs. thﬂt 1
We made it our business to find not only the best- 01'1 Y

value-for-money computer on the market, but also the adds t
best books to enable you to progress from a beginner Up O

to an advanced user. And W.H. Smith is the only =
retail chain where you can buy the incredible ZX81. 8
The Sinclair ZX81 is a masterpiece of design. RS

Which is why it can carry out programs vou'd

normally expect from more expensive computers.
Although the ZX81 is fast and powerful,

it’s also simple to use. Within hours you can learn to run pro-

grams and within a week you could be writing vour own

complex programs. All you needisvourown TV

(any model thatreceives BBC2)and a cassette  J (

player when using pre-programmed cassettes. /S8 _E'""P""‘r

And W.H. Smith have a range available from  § : -

£3.95 each. N T —

. . ; AT AN ; :
So take your first steps in computing at ) __-..-—-I-:;T.,'.lu_-!'.t-' e
W.H. Smith and make vour life easier to run. 120 -

WHSMITH

Prces cormect at time of goong (o préss, E
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Varied standards in ZX

The ZX range of computers is, arguably, the world's most popular. But not all the software for the
ZX computers is of the highest standard. In this article Eric Deeson takes a sample of ZX programs
on sale and devises his own methods for rating their quality.

ONE EFFECT of the vast number of Sinclair
micros in Britain has been the rapid appear-
ance of a remarkable range of sofiware, user
groups and publications. In each case, the

market leaders have been enthusiastic
amateurs operating in back rooms — one
cassette reviewed had the happy sound of
children playing in the distance. This back-
room phenomenon has not been observed
before — certainly never in the UK. — and it
has produced the obvious problem of uneven
quality.

To give each cassette a fair hearing, we shall
develop some criteria for assessment. These
guide-lines should help you to evaluate any
other material you may encounter, First, any
supplier worth dealing with should be pre-
pared to give a refund for software returned as
inadequate. When making initial enquiries to
suppliers, include this point in your letter.
Also send a stamped, addressed envelope with

initial enquiries — back-room initiative
operates on a shoe-string and needs every
support.

If you are buying a book, you can browse
before buying — with software, you have no
chance to spend a few minutes in assessing
competing cassettes. This obstacle is made
more difficult in the case of Sinclair software
by loading barriers. ZX-8] programs cause
fewer problems than those for the ZX-80, but
few of the review cassettes loaded first time in
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either case. Some, indeed, failed 10 load at all
& — despite 2 minimum of three attempts
with different volume settings in the
optimum circumstances. As many
have discovered the programs
bearing the Sinclair label are not
paragons of virtue.
Since ioading is at the mercy of many
factors — the individual cassette and the
vality of saving/copying, the player, the
computer, cable lay-out, temperature, and
S0 On, my SUCCess does not guarantee yours
— and my failure must not mean that the
material should be rejected out of hand. Try
for yourself, but, as 1 have already sugges-
ted, do so in the security of a money-back
agreement.
When one meets an
unloadable cassette,
another temptation arises.

This is to judge the pro-
duct by its cover. | would
give high marks for doc-

umentation/presentation/
| packaging to only one sup-
| plier of those reviewed — and
' itis not Sinclair Research.
The norm is to have an
unmarked cassette —
perhaps without a library
case — accompanied with a confused
explanatory sheet. Some of the best ZX
programs I have ever used have been like that
— the packaging must not be a major criterion.

Of course, cassette labels, index cards and
thoughtful documentation cost money. OF
course, the programmer wants to program
rather than bother with entrepreneurial neces-
sities — but for market success, good
presentation is a necessity.

Sinclair seems to have realised this. To con-
solidate the scant notes in its ZX-81 cassettes,
there is now an excellent booklet. It has
operating instructions, notes and illustrations
of sample output. It is a definite improvement
— and a clear example to most other suppliers.

ZX-80 cassettes

We shall first deal with ZX-80 software and
then ZX-81 packages. The addresses of the
suppliers are to be found at the end.

Linsac was one of the first groups to supply
meaningful ZX-80 programs, and has done
well within the limits set by 1K. There are two
education cassettes, 10 programs in all, easy to
load and provided with good clear, though
brief, documentation for the teacher. The first
cassette has primary material; the second is for
secondary use. Between them, they cover
mathematics, music, languages, statistics and
general subjects, in an interesting way.

Linsac is well-known for its ZX resources in
general — a wide range of programs and the
excellemt ZX-80 compamon have originared

from its stable. A cassette of software to
accompany the book contains 10 of the ZX-80
companion’s 30 or so programs to save your
tired fingers. Three of the 10 appear on the
education cassettes as well.

The book is very good; so too, no doubt, is
its ZX-81 successor. The programs are good as
well, though it is not easy io understand why
these particular ones were chosen for the
cassette. Only the last two are outstanding —
programs which can keep you glued to your
chair. That is true of Maze only until you
realise how to crash through to the treasure.

Much newer on the scene is Hassoft — soft-
ware from the delightfully-named Sussex
village of Hassocks. The company’'s one
review program is also delightfully-named —
Liz, Locking Information in the ZX-80. Itisa
highly-sophisticated file-handling system. The
user defines his'her record/field structure and
is then able to develop, edit, save, and use it in
the up-market way,

Up-market, 100, is the 16-page manual, the
most detailed of all the ZX ones seen and easy
to follow as well. A ZX-8] version of Liz is
due for release soon, but Hassoft observes that
this will probably be slower. There was one
problem, however — neither of my two copies
of Liz would load. Heartbreaking, as Liz seems
to be really invaluable material.

JRS Software, which we shall meet again in
the ZX-81 section, provided a tantalising
package called Programmable moving display.
This is a five-program cassette backed with an
eight-page manual and most valuable coding
sheets. Usable in 1K or more RAM, this is
really more of a teaching package than a
program or two on cassette. The examples are
simple but entirely flicker-free and versatile;
the documentation is clear and comprehensive;
the fill-it-yoursell’ skeleton is reasonably
straightforward.

Rose Cassertes has been in existence a long
time — in ZX software terms. It publishes a
cassette of solid and unadventurous educational
material for 4K RAM and an unambitious 16K
telephone index. The loadability is poor as is
the documentation which consisis of the
program titles and half a page of loading
instructions in the case of the first cassette and
not much more for the second. Rose Cottage
industry is developing ZX-81 material.

Time-data has left me with much more
mixed feelings. | count its ZX-80 magic book as
one of the three best publications on that
micro — but | was unable to load the profes-
sional-looking arcade games cassette. Unhelp-
ful documentation just added to my frustration.

After several attempts, | was able to load
Usherwood's animated Breakout. Even then,
surely the ZX-80 can provide smoother
animation than this? Though the program
works well enough as a Breakout variant, the
jumping display threatened my epilepsy and
my TV’s horizontal sanity.



program survey

['his supplier offers a good range of ZX-80
programs, on cassette for a few pounds and on
paper for even less. Usherwood, too, has a
ook on the ZX-80; no doubt the "81 version
will be available soon.

Let us turn to the ZX-8]1 — a much better
machine, with easier loading and clever new
functions, features and facilities,

The first commercial software for the ZX-81
was developed, of course, by Sinclair, A
number of people had been given development
chips and a reasonable amount of time to
produce material. One should expect, for this
reason alone, the results to be first-class.

Sinclair's ZX-81 programs are neatly pack-
aged, with smart library cards and brief but
adequate instructions in tiny print. As |
mentioned, there is now also a little glossy
booklet with more information and some
listings.

Alas, 1 cannot back up Tim Hartnell's
comment — Your Computer, June/July, page
14 — that the software is pretty 00.

The first problem one meets is that the
Sinclair programs are not easy to load. In fact,
with some, I have to report total failure. That
was despite having several copies and making
indomitable attempts to succeed over several
weeks.

There is no excuse for Sinclair, with a high-
volume market in its net, to produce unreliable
cassettes. One supplier has managed to
provide us with perfection in this context —
Sinclair does its excellent hardware a dis-
service in failing us here.

Secondly, the programs themselves fall on
average only just on the plus side of medioc-
rity. There are some excellently novel ideas,
and some excellent implementations, but there
is plenty of poor-quality stuff on the other arm
of the balance.

The five cassettes so far launched cover
education — 1K and 16K — games — 1K and
16K — and household — 16K. That gives a
total of 28 programs for slightly less than £20.
The standard Sinclair cassetie price of £3.95 is
certain to have a major influence on the cost of
commercial ZX software.

The educational material is patchy in

A page from Video Software’s Videograph — ZX-81 16K

quality. Some of the programs are novel, but
as a teacher, I would not be happy to use them
all with pupils. In particular, the question of
educational level has received inadequate
attention — but also the formatting and
graphics tend to be uninspiring, so that users
are likely to start to yawn very quickly. Still,
some of the 16K material is definitely worth-
while,

The games are not bad — as long as one has
never tried Atari or watched the displays in the
railway buffet, ZX-Bl games can never
approach the excellence of the modern
dedicated video material — the machine lacks
colour and sound and the programmers still
need to gain considerable animation exper-
ience, Il one wants to spend much time
gaming with a micro, the Atari and Vic are the
machines to choose, even il they are signific-
antly more costly.

Sinclair’s business and household pack satis-
fies the company’s need to offer something for
the serious commercial user — even if only the
very small business in the first instance. |
doubt if many small businessmen will have the
patience I had in trying to load this excellent-
sounding software. The program promises to
be so good that [ spent considerably more than
an hour on my three copies of the set — and [
failed to load even one.

Telephone gives storage of up 1o 50 personal
records, with search allowed in seven fields,
Notepad seems to be similar but the fields are
user-definable, Bank Account is *a sophis-
ticated linancial-recording system with com-
prehensive documentation”. I could not test
the first part of that statement, but agree that
the documentation is, for Sinclair, unusually
comprehensive, 1t should not be long before
Sinclair extends its range of software; it is no
secrel that more material 15 in the pipe-line. It
15 crucial, however, that the company solves
the loading problem first.

Perhaps Sinclair should contact Bobker. |
have two versions of Bobker's |1K ZX.8]
cassette. Both programs loaded perfectly each
time I tried. In fact, I frequently used a Bobker
cassette as a check when an offering from some
other supplier faled 10 appear on the screen,

The Bobker material presents a good
contrast to that from Sinclair in other ways,
too. The cassettes are poorly presented,
scribbled on and without a library case, let
alone a card. The accompanying document-
ation sheer is unappealing, 100 — providing
inadequate detail on a cramped duplicated
page with plenty of hand-written corrections.

Bobker runs a kind of underground User
Group, ZX Guaranteed, which welcomes ZX
users dissatisfied with the conventional
orgamisations. The boast is that all Bobker
programs work — they do: they all load first
time and they all run. All the same, they are
not fabulous programs.

They fit easily into 1K — and yet make little
attempt to use those remaining bytes 1o maxi-
mum efTiciency. Why not a few more lines to
improve the action, bug-trapping, graphics,
variation and formarting? Bobker makes great
play of the fact that its graphics are totally
fMlicker-free. Flicker freedom is not, however,
the only criterion of good graphics.

Here are brief details of the six programs.
Pools: Gives you a set of random numbers. As |

do not do the pools | am unable to tell whether

they are winners, They are different every
time, though,

Draw: About one-quarter of the screen can be
drawn an by a neat combination of inkays, the
Edit arrows, and draw and erase codes. Sadly,
the result of your effort does not appear to be
saveable,

Alien: A simple and slow, rapidly-boring, two-
player reflex game.

UFQ: Shoot it down as it moves overhead. That
is not hard — the UFO even stops when you
fire.

Decision: “Shows that the machine can make
intelligent decisions’. All it showed me was
what | knew already — that even a six-year-old
can program the ZX-81.

Simon: The usual game, with Simon saying up
up 1o 12 digits. | suppose it is not bad for 1K —
at least it loads.

However, | cannot say the same for the
products of JRS Software, one of the few
runners in the ZX-80 race who has so far also
entered for the ZX-81. JRS gives us two short,
but more than 1K, games for the rather high
price of £2.95 each, or £4.95 the pair, The
price could, arguably, be reasonable if the
programs are good — 1 could not load eiher
one.

feontinued on next page)

The end of @ game from the Linsac Comparvon pack — 1K ZX-80
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roqram Black holes and Slalom are both guide-your-
Progra Assessment ) guide-)
Supplier Program name type  Description A BCDETFUGH selt-through-the-obstacles games using Inkeys.
The touchstone must be graphicsfmmanon
H'? Liz o Full file-handlin o in such cases and, of course, those aspects |

3  MoviegDisplsy U DIV enimation and W{'},ﬂ ik

es 4 542665068565 ideo ware gains the highest marks for

4 Maths Drill E Simple four-rule tests 5 5 2 3 3 3 -1 ZX-81 programs. I have been able 1o assess
E‘T mn E mﬁg‘&“;ﬁ;‘ﬂ i‘ g g 2 g % i ; three of its packages; also offered are cassettes
Spelling Quiz E Spell teacher-set of games at £3.95 — 11 they are as good as their

words 5 5 3% 9 2 2 2 serious material, they would be outstanding.
Day Finder M Day of given date 32322 T T 2 The three “serious” packages have great
Er'r;: ;a'g::; E E“ﬂ:l‘gagﬁat"t;‘s’-b-‘ % i % ; i % 1 ? potential for education, the home and the
Number Bases E Cﬂnvﬂ.nﬂffmf rules 2 & 1 2 4 4 : 2 small business. .E-'af.'h Fﬂﬂk&lg‘t 15 available
Bar Charts E Up to eight by 10 2 4 2 3 43 22 either for ZX-80 or ZX-81. The ZX-8] version
Statistics E Standard values 2 433 44 -2 uses the same approach as the ZX-80 one, but
Number Guess G ?“";:ﬁ;:“d — 100 5d A B with better results. Also, cach package comes
s o in a standard form at £5.95 — casselte and
Bigprint M Standard T & 3 3 2 8 3 3 i
Moving Display V] Standard - ey, Mt R manual — and a beautifully boxed de fuxe
Dot Recognition Guess dot number version at £7.95
Emwg",‘ph? u E';:"“ d"';l ilaed Al Rt R Video View is a superb example ol the
GmphngPht:Er Quadratics from a.b,c Prestel-type of approach 1o database handling.
Hurkle G 15 by 15 534 439353132 As supplied, the database concerns the village
Four-in-a-Line G* Standard 3443 4 443 of Kinver, with 12 accessed pages of beautitul
Maze G Maze changes with hics describi h pauag On th
: graphics describing that village. the
5 Multibase: Arith £* Tf'-n bases 1' ? g g ; ; ? :: reverse of the cassetie is an acceptable audio
!Quadratics E* Solving 1 12 33 3 =2 commentary introducing this application of
Matrices E* x /-1 112332 =12 Video-view and going on 1o describe how to
Revision E Hotchpotch test P da g =1 prepare one’s own index and data pages. The
Phone Index A*  Simple index Y2853 2= BOgER: |
7 Brkout G Two arcade games It i superbly-presented little manual also provides
8 Breakout G Arcade variant 34233334 this information. It is, however, written to
cover both ZX-80 and ZX-81 versions, so can
ZX-81 be unnecessarily confusing.

1 Pools G Random coupon fill 363332 -1 Video-graph is just as good, though perhaps
Draw 'El !l'fN design 3‘“2" g 5 ? : ; 3 ; 4 not of such wide potential application. Again,
ﬂg'ﬁ" a D‘::_':g:: ;:ﬂu:ing 5 E 24 % 5 % there is outstanding documentation on audio
Decision G Fordrunkenparies 3 5 3 3 2 2 - 1 and in manual. The demonstration comprises
Simon G Standard, numbars 2633313 =1 a set of pictures concerning kitchen planning,

L i I3 b £

3 Bsgﬁm Holes {GE‘ gﬁmmwm % g ****** The program is very similar in outline

. By ezt LA M =i oy Video-view — a set of pictures — full screen or
6 Orbit Fair skill -23 3 1 1 ; :
5““;3,- g F::' :I:ill g g IR eight by eight — can be created and amtl:nded
o EGG good skill g g 3 4 332 3 before being stored in pages. One can display
ife e . N e e e any set of pictures, or make further amend-
g:'fp”k g gm;&‘;; gt NS s - ments, including adding any eight-by-eight
fairway 2 %22 39392932 mini design to any part of any full design.
FBH’I:I;I'I: E Simple tests g & g 3 3 g 2—- g Video-map is an educational game involving
alance Law of torques 4 4 map reading/using. The victim has to navigate
s & R g g ¢aB4s @ his bomber across country without failing in
Bases E Convert 10 to n 1993493 -2 various ways. The mission details and map
Temp E Mixinghotandcold 2 3 3 3 1 3 2 1 dealing with them may be varied.
Lunar Landing G* Good varant 20 3 : -
Twenty-One G* Dice blackjack 201 — == = =
Combat G" Space battle 201 = == — —
Substrike G* Frigate v. 10
submarines vl - e e
Codebreaker G* Integer mastermind 201 = —-——— =
Mayday G* 3D search 20 ——-—=-—- - =
Crash E* Arithmetic game 2 4 23 42 23
Multiphy E* Long, with help 344343 =2
Train E* Tables game 4 53 45 4 34
Fractions E" Vulgar, four rules 4 65 4 4 4 4 2 2
Addsub E* Long, with help 4 5 4 4 43 —2
Spelling 5 Teachers' tests 28 33 44 —4
Telephone D 50 records muiti-
access 203 - —-——— =
Note Pad D* File handling 302 —=—=-=-=
Bank Account D* Accounts files and
subscriptions 4 0 2 — — — — —

9  (Video-graph D*  CAD ad 5 2 5465 4 4
Video-map D* Map-reading exercises 5 0 — — — — — —

Video-View D* Mini-Prestel 5 2555 4405

Motes: Suz lier; numbers refer to suppliers’ list. Program type; asterisk shows 16K
required; A, administration, D, data handling; E, education; G, games; M, miscellaneous;
U, utilities. Assessment on a 0-6 scale: A, documentation or instructions; B, loading — 0
means impossible; C, format or screen lay-out; D, ease of use; E, functional value; F,
programming quality; G, quality of graphics, if any; H, novelty,
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ComServe
omputer shop

“HOBBYIST GENIE

\ Latest verpon of Video Gense now with uppet and knner Cose lettorns
- -1 L
5

Goer 15,0006 Bvies of mamany 161 uisi progiammnG Eacehent exlengmwatie
£, BiED WiTh BSURG ARG By aTicKS. PASNAG
manual. basic reler g mansal, PO RTImIing l'|_:-I l:.-{\:_| k- % Cansmiies r.-:ll'i
pames, usatul routines, educanonal programs and SemonsIralion Srogrems
blank casseme lor user program, cleanng tape leads for second CasLea and
PR T

Ready to plug in. 1 Year's party and Bbour guirgntog. Send chequs lor [3956
which inchudes VAT and corriagn. Delivery usually within 10 davs

ComServe

98 Tavistock Street
Bedford

Tel: 0234 216749

FROM THE PUBLISHERS OF THE BEST
SELLING BOOKS FOR THE SINCLAIR COMES:

NOT ONLY . . . does this book contain over
30 fully debugged and exciting programs, every
one of which will fit into the basic 1K memory of
your Sinclair ZX81 — including programs
such as STAR WARS, LUNAR LANDER,

30 PROGRAMS BLACKJACK, MINI ADVENTURE . .
BUT ALSO ...

FOR THE * Detailed explanation of how these programs were written.
* Lots of hints on how you can write exciting programs for your

SINCLAIR ZX81.

* Numerous space saving techniques — obviously invaluable to

|
l
!

* PEEKS and POKES and all the other ‘complicated’ functions
are clearly explained.

* MUCH, MUCH MORE . . . £6.95

Published by MELBOURNE HOUSE PUBLISHERS LTD.
Send Stamped, self-addressed envelope for FREE catalogue.
THE ESSENTIAL SOFTWARE COMPANY (Viscont Lid)

47 Brunswick Centre. London WC 1N 1AF (01-837 3154)

| [ Please rush me NOT ONLY 30 PROGRAMS FOR THE

i SINCLAIR ZX81 1K: al £6.95 each

- | enclose a cheque/postal order for £ = 50p post and pack

{ Name i
i s
; Address i

L T T T R L TR LT P L e L
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INTERVIEW

CHRIS CUR

THE aAToM computer is onc of the
few approved by the Departments of
Industry and Education for purchase
by other Government depariments.
Acorn’s other products include its
networking system, the Econet,
which is designed to link Atoms
together in a classroom.

Acorn will shortly be releasing the
first of the BBC computers and a
larger version of the same system
which will be known as the Proton.
At present, the company is quartered
in four offices in Cambridge — new
business accommaodation is being
built on the outskirts of the city. [s
turnover is about £3 million per
annum and a new financial controller
is planning systems which will 1ake

‘The Basic is as
good as anyone can
make it’

the company into the £15 million o
£20 million bracket.

All this has happened in the space
of 18 months. Perhaps ironically i
was Clive Sinclair, creator and
manufacturer of the ZX-80 and
ZX-81 personal computers, who led
Chris Curry into the field of
computing. Curry left school with
some A levels and a keen enthusiasm
for all things electronic — he used to
spend much of his spare time trying
to build amplifiers from old rtele
vision valves.

After working in several different
jobs, Curry answered an advertise-
ment, placed by Clive Sinclair, lor
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engineers. Curry was given the job
just when Sinclair was starting his
work on miniature radios.

“Things really ok off when
Clive returned from the States with
the first single-chip calculator, He
gave it to me with a wadge of paper
and said “get that working'. It was
completely new to me.

“1 built a2 prototype with another
chap in the laboratory. We built a
breadboard around the chip and
built a keyboard from bent wire.
After a little fiddling, the thing
worked. It really was like magic to
sec those numbers appearing on the
display; and then when you used one
of the functions and the result flew
across the screen — it was incredible,
To see this happening with this litile
piece of electronics was really excit-
ing".

By 1977, the fortunes of Sinclair
Radionics, the main arm of Sinclair's
opecration, were waning. The
company was ensnarled with the
MNational Enterprise Board; there
were technical problems with “the
infamous Black Watch and the first
of the Microvision television sets
Were proving extremely expensive.
Clive Sinclair decided to re-launch
another company he owned, Science
of Cambridge, with Chris Curry in
charge.

“I had been very interested in the
computer market, watching, buying
the U.S. magazines and seeing what
was happening. 1 actually tried to
negotiate an import agréeement with
an American company which had,
what they called, a computer in a
book.

“"We nearly went ahead with an
inexpensive home computér which
would have been based on the use of
a calculator chip for keyboard and
display. Eventually, we went away
from the use of 2 calculator and used
more conventional interfaces (o
provide a display and keyboard —
and produced the Mk-14.

“That became a great favourite
very quickly. The first arrived on the
market in February 1978, but in fact
it wasn't until May that we distri:
buted them in reasonable guantities.
I think we sold about 1,500 of them.

“By this time, I was thinking in
terms of a better product. 1 had been
trying to persuade Clive that we
should do a low-cost personal com-
puter which ran Basic and could be
attached 1o a relevision set. Ar the
same time, Sinclair Radionics started
developing the machine now known
a3 the NewBrain. I could see tha

Chis Curry’'s Cambridge company,
Acorn, is beginning to emerge as one of
the strongest personal computer firms in

Britain. Its main product, the Acorn
Atom, has proved both popular and
reliable. The company won the coveted
contract to design and build the
computer to be marketed by the BBC
and accompany the BBC's planned
computer literacy series. Chris Curry
talks to Duncan Scot.

Clive was not going 1o support this
kind of product at Science of Cam-
bridge il he was going to do it in
Sinclair Radionics",

One of the side-effects of Chris
Curry's work on the Mk-14 was that
he had many enquires from people
wanting to usc microprocessors in
various industrial applications. That
led him into whar was effectively a
part-time consultancy and brought
him into contact with Dr Herman
Hauser, who later became a partner
in Acorn, and a member of the Cam-
bridge Processor Group, the univer
sity computer group. Curry decided
to try and keep the ream rtogether,
outside Science of Cambridge.

“We went ahead with the System 1.
It was a kind of equivalent Mk-14,
but based on Eurocards so that we
could expand and link the system.
When the advertising appeared,
Clive spotted the trademark".

Chris Curry staved ar Science of
Cambridge for a few months while

Clive Sinclair found somecone clse
who could run the operation. In the
meantime, Acorn had already set up
offices in Market Hill in Cambridge
and was a thriving little operation
with four full-time staff.

‘It’s a philanthropic
gesture by the BBC’

“There has always been a fairly
amicable relationship between Clive
and me. We always pretended that
there was not much competition
between us. | think it is certainly
growing more intense now that Clive
is obviously aiming hard ;1 the
education market.

“The System | appeared in
January 1978 — exactly a vear before



the Atom. Acorn did not really take
off until the Atom became available.
There was a strong attitude in the
laboratory at that time that we
should maintain our product line as

being semi-professional — that we
should concentrate on the Eurocard
system,

“I had to push hard for the Atom.
I did the development scparatcly
with one chap. For example, to save
money, the case for the Atom was
designed not a8 a computer but as a
keyboard for the Systems. We asked
the industrial designer to make
something which was low-key, not
too flashy, He produced the Atom".

The designer of the computer was
Roger Wilson of Acorn. He chose
the 6502 chip because he believed
and wanted to prove that the 6502
could be faster than the Z-80 chip,
contrary to popular opinion. Much
of the Atom Basic, however, had its
origins in Acorn's early days when
they were writing process-control
applications.

In other words, it was written for
speed, not to fall in line with
common standards. Chris Curry
defends the Basic as being extremely
fast and that: “It has only been
criticised on the grounds that it is
not like Microsoft"

The big breakthrough for Acorn,
however, occurred when it was
awarded the contract to design and

“The BBC is not
going to stop in
the U.K.’

supply the computer for the BBC's
forthcoming computer-litéracy
series, the details of which were
published in the June/July issue of
Your Computer. The fact that the
BRC is 10 use its markeling powers
to sell a BRC-branded computer is
still 2 matter of some controversy.
I think I read a report in a paper
somewhere that the BBC was 1o
market its own compurer. [t gave
some brief specification of the
computer. I went to see Clive and he
had not heard of it. We both did
some research and discovered that it
was almost certainly the NewBrain",
By this time, the NewBrain had been
passed from the National Enterprise

‘We showed a
record of managing
to produce things
quickly with a
reasonably good

design’

Board to the cempany Newbury
Laboratories.

“We were all very cross and both
of us wrote leters complaining
about the choice, at not having heard
about it and at not even being given
the chance to tender for it. We also
questioned whether, in principle, it
was reasonable for the BBC w do
such a thing.

“I've done a linle word-eating
since then, After the letter, | had a
meeting with John Radcliffe, the
producer, and showed him the
Atom. He obviously discussed it
with his advisors and then said that
it would not do the job. We then told
him about the Proton". (The Proton
was being developed by Acorn at the
time as a contender for the office
microcomputer market): “They said
the Proton would do the job. We had
more meetings, a presentation at the
laboratories, they examined our

production facilities and our record
of production ability.

*“1 think thar the main thing which
went against Newbury was that it
had spent nearly two years develop-
ing its computer and it still had not
got off the ground. We showed 2
record of managing o produce
things quickly with a reasonably
good design.

“The BBC was very worried about
upsetting the rest of the industry,
but for the purposes of its educar-
ional course it could not base it on
any computer. The BBC had 1o have
one computer and so it had 10 be
chosen or specifically built, In the
end, the Proton is cffectively a
machine built specifically for the
BBC.

“The BBC is being pilloried about
it but really it's a kind of philan-
thropic gesture on its part; all it
wants to do is give computer know-
ledge 10 the people™.

Before the BBC contract arrived
Roger Wilson at Acorn was writing a
development of the Arom Basic
which would have brought it more
into line with languages such as
Pascal and Comal. In the end, how-
ever, the BBC contract forced them
to move back towards a Basic
compatible with Microsoft,

“We bave ended up with a
compromise that doesn’t actually
lose the features of Roger’s original

ideas, We are confident that the
Basic we are using for the BBC is as
good as anvone can make it. It covers
all of the Microsoft and all the good
points of Roger's original Basic. It
meels just about evervone's criteria
of what they need out of Bagic. It
meets Microsoft 5; it does what
Comal does; it is a structured Basic;
it's fast and it has upward-compat-
ibility from the Arom Basic.

“l see it becoming a world
standard. Whereas most of the other
languages have retained their

-——-
‘I see it becoming a

world standard’

—_——————————————
identity, Basic has been drifiing
around according to manufacturers’
and designers’ whims. I think that
this is the first time that everyone
will pull together and adopt a
standard. The specifications have
been distributed to everybody — all
the manufacturers and distributors
in the U.K. — for comments and so
any company can build a similar
machine il it wants 10,

“The BBC is not going to stop in
the UK. It will be sclling the
programs in all English-speaking
countries. Already non-English
speaking countries arc showing great
interest™,
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COMPTER L

ACORN

The Acorn Atom must rank as the baest intreduction to computing;
on the systems side because it allows you painless access to
assembler and machine code; on the applications side because of
its superb graphics and powerful version of Basic. Based on a 6502
the hardware is easily undersivod and control of external
equipment is facilitated by a readily accessible bus.

NASCOM

The ultimate for hardware and software buffs alike. A totally
flexible design based on the widely accepted Nasbus. Unlimited
expansion possibilities supported by numerous independent
manufacturers. Your number one choice if you want 10 develop a
disc based CPM system suitable for business applications.

PRINTERS
RXB000 (Epson MXB0 specification) only £199.

MONITORS
Crofton 9 high performance monitors £58.

Mascom Moroocompulers

CHIPS
2114 E1.50 2632 f£8.00
4116 £1.50 2516 f£4.50
4118 £6.00 6522 f£6.00
All prices exclusive of VAT

B RO AL AED
Bl

26 Spiers Close

Knowle, Solihull
West Midlands
BY. S England

1K Space intruders £4.00
3K Super Version £5.00
Written in machine code

to give fast moving

'Flicker Free’ graphics.

A superb achievement,

Supplied as a listing only.

(E1.00 extra if cassette required)

16K High Resolution £4.00
(192 x 184) graphic pictures

Never before achieved on the ZX.
Create your own artwork. Supplied
as a listing (£1.00 extra if cassette
required) with full screen
demonstration pictura.

A good example of a BASIC
program using MACRONICS
‘Amazing Active Display’

The park of DEATH can

you get through this

nightmare. No human has

yet succeeded. Confronted by all sorts of ‘Happenings’
you'll be taken to your wits end. Supplied on cassette only.

24a Abbeville Road Tel: 01-675 4557 S R
London SW4 9NH 01-674 1205 Intreductory offer: £12.95 all four listings
Acormn Atom | §QFTALRE Acorn

SUBSCRIBE TO

ON CASSETTE

rFiaviyvy & Wi H % mi = FlAar ke

L E-S

T T T TR
R - R R

LA L B B L L _E B L 8 J
axeEmIoODORE®

Atom THE
USERS: ATOM

Bi-monthly magazine written by the Atom experts,
containing programs, hints, letters, competitions,
surveys atc., PLUS discounts on software & cheap
chips! Something for every Atom user. 1 year's
subscription ONLY £3.95, or send SAE for details.

BREAKOUT

4K, sound £4.00
INVADERS ONLY £8.00
12K graphics mode 4, STAR TREK

sound etc. etc.

FRUIT MACHINE 8K

Spinning reels, hold, PINBALL

12K, real time only  £5.00

Note: Figures refer to total
memaory.

nudge, sound etc.
Only £4.00

6K sound, gravity, free ball
— packed with features
Only £4.50

% NEW RELEASES %

LABYRINTH (12K, FLOATING POINT)

3D-maze program with high-resolution colour graphics
lalso effective in B&W). Can you find the treasure and
escape without encountering any of the lurking
monsters?

Price only £6.95

LUNAR LANDER (12K)

Highly addictive arcade style program. Mode 4 graphics,
high score, limited fuel.

Price £5.00

GOLF (6K FLOATING POINT)

An 18 hole, par 72 course, As in the real game, skill,
careful club selection and a little luck are reguired for a
good score.

Price £5.00

Atom disassembler £4.00
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Send large SAE for our big
new illustrated Atom
; catalogue.

All prices inclusive Mail Order Only.
Make cheques payable to ‘Bug-Byte’

98-100 THE ALBANY, OLD HALL ST., LIVERPOOL

9K Nightmare Park £3.75




INNOYVATIVE

TRS-80 SOFTWARE

This program is a highly accurate computer simulation of the flight of the Space Shuttle Columbia from the
initial countdown through the launch period, the launch itself and into a stable orbit. The craft may be
manoeuvred within the orbit and then dropped out to finally fly through the atmosphere to a safe touchdown.

The attraction of this simulation is its authenticity. So far as is possible, it follows the actual parameters of the
first Columbia flight with only one or two minor exceptions. The shuttle, of course, starts its flight pointed
vertically into the sky and carries a huge fuel tank to provide the fuel for its three main engines in addition to the
solid fuel rockets which provide the major thrust to lift it off the ground. Two minutes into the flight the rockets are
jettisoned, having burned all their fuel. The count-down for take off starts at T-20 seconds. At T-10 seconds the
shuttle motors start firing, but the shuttle remains tethered until T =0. When the shuttle blasts off, the pilot must
guide the craft into its orbit by controlling its attitude and track. A number of guidance controls are supplied,
together, of course, with control of the shuttle motors’ thrust.

The simulation may be started at one of three points in time: either at take off, at a point where the Columbia
is in a stable orbit round the earth, or finally, prior to landing. Measurements of speed, fuel and so0 on may be
selected for either Metric or Imperial measurements. All of the physical forces which acted upon the actual flight
are taken into account. One departure from fact has been included in that the two solid fuel rockets have had their
thrusts increased from 26 to 36 million Mewtons 8o as to give the pilot an increased latitude for error. In other
words to make the take off easier.

A fascinating program, the more so because it follows fact so closely. Available for the Model | and
Model 11l TRS 80, Model | and Model || Genie and on tape or disk. The tape version will run in 16K, the
disk in 32K,

Tape version............... £14.85 Disk version...............217.95
Both inclusive of V.A.T. but plus 50p P & P (if ordered alone).

TRS-80 & VIDEO GENIE SOFTWARE CATALOGUE £1.00 [refundable] plus 50p postage.

M MOLIMERX LTD.

A. J. HARDING (MOLIMERX)

1 BUCKHURST ROAD, TOWN HALL SQUARE,
BEXHILL-ON-SEA, EAST SUSSEX.

' - TEL: [0424] 220381/ 223636 TELEX 86736 SOTEX G

il
3
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J-Checkers — game of stra

SINCE THE interpreted Basic found on
virtually all microcomputers runs very slowly
because of the time taken interpreting each
statement, it is very unusual to find a game of
strategy written in this language.

Compiled languages — including the rare
compiled Basic — run about 100 times faster,
while machine language, the choice for
commercial games programs, is faster still.
It is customary for most programs to estimate
the value of moving a piece by assessing the
position which then arises. For Checkers, this
would mean an assessment for each possible
move of all 64 squares of the board by two
For-Next loops. This is prohibitively slow in
interpreted Basic.

An alternative approach is used in Checkers,
a 3.5K checkers program described in that
famous and inspirational book 10/ Basic
computer games by Creative Compuring. 1 grate-
fully acknowledge the permission of Creative
Compuring’s David Ahl to reproduce and
adapt the original Checkers for this article.

Checkers evaluates the merit of each move,
instead of the position arising after the move.
The evaluation table used for this is shown in
table 1.

Ihe major problem with this approach
is the program’s poor strategic vision. A piece
threatened with capture will not be moved
unless the move itsell achieves something —
other than saving the piece. The evaluation
function can be built to recognise such threats
to 2 limited extent, but the best protection is a
look-ahead facility which evaluates the
opponent's moves. Then the program can sce
that a capture by the opponent can be averted
only by moving the threatened picce.

I do not have the space to consider the
theoretical background behind look-ahead
facilities. The interested reader is referred to
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J-Checkers has been written in
Basic to illustrate many of the
concepts underlying computer= /
based games. Many of the (.
ideas John White presents will
be useful when you write your
own games.

David Levy's Chess and Computers published
by Batsford. However, it is not easy to imple-
ment recursive programming in Basic — a sub-
routine calling itself — and this leads to an
unavoidable amount of duplication of program
statements at each level of search in
J-Checkers.

J-Checkers was written for a Sharp MZ-80K
computer. I have used standard Microsofi
Basic, but could not resist using the prog-
rammable music generator to give an audible
prompt — these are the lines or subroutines
with Tempo and Music statements. The use
of a real-time clock is essential for the feature
called iterative deepening.

Sharp owners will require a Toolkit or
Expanded Basic for the string inequalities,
e.g.

- A< >y
in some lines, and for the logical operators
And and Or. I also used Newbear’s Basic
Extensions. Print “*C" is a clear-screen
command.

J-Checkers occupies 9K as written, or 8.3K
without the instructions. Removal of all
program spaces and Rem statements should
reduce memory requirements to less than SK.
You will be invited 10 select a search method
from simple one-move look-ahead — one-ply
— iterative deepening from one-ply or, at two-
ply search, between pruned search, minimax
or alpha-beta search,

Here is a list of the features of computerised
games of strategy simulated in J-Checkers:
Evaluation function: The evaluation
function for J-Checkers is held in its own sub-
routing, and is summarised in table 2; compare

) 4

i o table 1. A score 1s assigned to each
projected move: by convention, a positive
score is taken as good for the program and a
negative score as bad.

[ make no claim to be a good checkers
plaver. Table 2 represents my idea of how to
play — many readers will undoubtedly wish to
change the values.

Evaluation of captures: Most programs
evaluate captures until no more can be made.
J-Checkers evaluates all captures to a depth of
three-ply only. This is included solely for
illustration and is a waste of time for
J-Checkers. Note that double jumps are only
seen by the program as a particularly favour-
able single jump, and it may assume that the
opponent’s best reply is to use the second,
captured, piece to retake the machine's. It
would take a great deal of extra programming
to avoid this.

Mini-max search: It is obvious that a
program’s moves can be influenced by the
opponent’s reply. J-Checkers contains two
levels of calculation — two-ply: machine
move-man move — with a third level for
evaluation of captures only. At the second
level, all of the opponent’s replies are
evaluated for each of the machine’s moves,

This 15 a slow business. The best opponent
move is deducted from the machine’s move 1o
give the score for that move; obviously, the
lower the opponent’s score, the better for the
program.

The best backed-up score is stored in
location R{O) together with the moves which



led 1o it. This avoids the necessity of storing
all the moves. Finally, when all the moves
have been considered, the best move is dis-
played together with the best response it
considers you have at your disposal.

This method of minimising the best
opponent’s move to maximise the program’s
score is the famous Mini-max search.
Alpha-beta search: It is not necessary to
search all of the opponent’s replies to see if a
machine move is viable, If any opponent move
makes the machine move worse than the one
already stored as best, the machine need not
consider any further opponent moves in
response to that one machine move. This is
the principle underlying the modern Alpha-
beta search, which gives identical results to
Mini-max search but in a shorter time since
fewer moves are considered.

If you want to check this, be sure to remove
the randomising lines 730 and 1760 first.
Similar considerations would apply at higher
levels — the machine does not need to consider
any further responses to opponent moves after
finding one which is worse for the opponent.

To be really fast, the first moves generated
would normally be sorted into order before
applying the alpha-beta search, but this rakes
so much time in Basic as to be counter-pro-
ductive for J-Checkers. The opponent’s best
response is not printed, unlike the Mini-max
search, since only a good response has been
found — not the best one.

Iterative deepening: A very modern way of
assessing moves is that of iterative deepening.
A time is pre-set — for J-Checkers, use 20-150
seconds — and the machine evaluates its best

move at the first, one-ply level. These moves
are sorted and subjected 1o alpha-beta search
until there is no more time: then the best move
s0 far discovered is displayed.

Move-sorting wastes too much time for
J-Checkers, but the best move at level one is
examined first at level two if iterative deepen-
ing has been selected, As is customary with
this type of search, the move being considered
by the machine is constantly displayed.

Iterative deepening is only available for

microcomputers with a real-time clock. Other-
wise, this function will operate as a slighty
slow alpha-beta, two-ply search.
Pruned search: Another popular way of
searching moves in depth, without spending
an excessive period of time, is by cutting all
moves which fail 10 meet a pre-determined
criterion. J-Checkers can be selected to prune
all first-level moves which do not achieve a
positive score.

This accelerates execution tremendously —
see table 3 — and can give results similar 1o
those derived by other means of searching —
provided that the evaluation function is a good
one. The great playing strength of the older
Chess Challenger models, which used
pruning, provides an excellent example.
Material evaluation: The screen display of
J-Checkers provides the opportunity to count
the number of pieces on each side — one for a
man, three for a king. This serves to tell
whether one side has won — the piece count is
zero for opponent — and can also be used as in
lines 1100 and 1110 ro measure which side is
ahead and to provide a parameter P3 which
encourages exchange of material if the

program is ahead, or discourages exchanges il
the program is losing. The use of P3 can be
found in the third search level, in line 1970.
This is a commonly-used algorithm found in
many games programs.

End-game: For a variety of reasons, the end-
game play of most computer programs —
especially chess — is weaker than in the mid-
game. The best chess programs use exira
evaluation functions when a pre-determined
level has been reached. Using the material

fcontinued on next pagel

Table 1

Evaluation function used by
original Checkers

Projected move Score
Capture of opponent +5
Adwvance of man to eight rank —
promotion to king +2
Move to side of board +1
Back-up own piece from behind +1
Do not approach enemy piece -2
Do not move off first rank -2
Table 2
Evaluation function used by J-Checkers
Projected move Score
Capture of opponent +10or
+30
Ability to make a second capture +9, +10
after first or +11
Advance man to ighth rank —
promaotion to king +2
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Advance man 1o seventh rank +.3 Table 3

Advance man to sixth rank +.2

Move man to side of board +1

Move king 1o side of board or first

or eighth rank -.5 Level Search

Do not move man to eighth edge

:.:n:mlﬂ if it is moving to eighth 5 g N‘II;:‘;MN

Do not approach enemy piece Alphe-beto

from front -3 2  Pruned

Do not approach enemy king from 12 Iterative

rear -3 Deepening

Back-up own piece from behind  +1 set 1o

Do not move man from first rank —2.2 45 seconds

Attack enemy men from rear with 1 '-’a"""“‘ 1

khﬂ +1 1 U"'glnﬂl

Move piece attacked from rear by Checkers

gnamy king +2

Move king rather than man +.2

Occupy centre squares with king +.25

Bridge two enemy pieces with king +3

Whether to exchange pieces —

see fext +P3

Maintain opposition +.5

Do not move from square 3,5 — if 1234567

enemy move — or from 6,4 — if g T e )

PrOgram move -2 T 05 o
End-game;: Additional functions calledin 6 . . .0 . . .

the end-game i . . .- X

Advance man with unopposed P R

path to eighth rank +1 o e TN BE &

If program is winning: AR NS

Attack enemy pieces on side or 1234667

edge of board with king +2

If program is losing: End-game

Keep king in double comer +15

Move king towards double corner +.3 From?

Keep king off side or edge of board —.35

Average time spent on a move

{continued from previous page|

evaluation outlined, this feature has been
mimicked in J-Checkers with an end-game
subroutine — the program announces that it

ime in P"‘“’TW its end- .
r.::in:m of IR t;a::: [i;;i:i;;'-j gaﬁgk openings can be
time r : ; 2
essential il the program is to avoid opening
2.24 100 traps. J-Checkers includes just one at line 4801
ag g to prevent the disastrous opening line:
? 26-1,5; 3344 1,726 4655 46x64;
0.7 30 7.3x55;,66x44:53x35%17
A when white is a piece up.
Random moves: To prevent the machine
0.21 10 always playing the same responses to its
opponent, J-Checkers includes two random-
0.10 5 ising lines, 730 and 1760, which randomly

Facsimile of screen detail in mid-game.

From6,6to7, 5

= b3 L2 B N D

Move number 19
My time = 4.06

Your time = 8.14

select between moves of equal merit.
Screen display: Far oo many commercial
programs provide beautiful and incomprehen-
sible graphics for their game of strategy.
J-Checkers uses the barest possible display to
save memory. The number of moves are dis-
played as are the times elapsed for each player
— the elapsed times are given in minutes
and hundredths,
Input of moves: Several error-trapping
routines have been written for J-Checkers, but
the computer will not force you to make a
capture — although it will force itself to do so.
In summary, J-Checkers, which uses a
superior evaluation function and move search-
ing, plays a much stronger game than the
original Checkers, at the cost of 2.5 times the
memory requirement and between two and 22
times the original response period. It is, of
course, unlikely 10 play as well as any
machine-code program. jiat

Continued from previous page
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THE AM SPEECH BOARD

& AM LIGHT PEN

Make your inputs and many ol
your outputs audible as well
as visible. Hearing the
question and answer will
speed up your acceptance and
enhance your usage. With
words as well as display the
use ol any computer system is
greally expanded.

The initial ROM set wili be
expanded and future ROMs
will add to your direct library
Your own expansion using the
fragmented sections of the
words provided o create new
words will be as complex as
you wish,

The speech is generated by a
MNational Digitalker chip
together with two 84 K ROMs.
The first ROM set gives you a
vocabulary of 256 words and
sub-sounds.

The on-board power amplifier
and 2V:" speaker will give you
immediate speech from your
soltware instruclions. The
instructions are simple and

oxed
are b oply.

th products X
w‘EIE \heir own power s

So far compatable with

Pet, Apple, Tandy, Video

Genie, Nascom, UK 101,
Gemini & RS232*

* these ara trade names
I I S . SN

demand no extensive re-write
or patching, in fact, speech is
as easy as display.

A sockel is provided (o allow
external use of a tape recorder
or for the use of external
speakers

The product is supplied in a
custom built case which
incorporates the speech board.
interface board and its own
power supply. A plug to the
mains and a simple connéction
to your computer and you can
start discussion

£120.00 + VAT + £2.99 p&p
{Nascom and A&ple Boards only
£BS + VAT + £2.99 pap).

to: Arfon Microelectronics Ltd., Cibyn Industrial Estate,
Caernarfon, Gwynedd, Wales — Telephone: (0286) 5005. —
I Please send me the following:
AM Light Pen & Interface - £95.44 (incl. VAT & p&p)
AM Speech Board Nas + Apple £101.19 (incl. VAT & p&p)
AM Speech Board & Interface - £141.44 (incl. VAT & p&p)

(Sales also by ‘phone with Access and Barclaycard)

I enclose Chequel/P.O. forg.....

..ar

l Please debit my Access/BarclayCard NO........ociiviisissisessssassssssess

ORI i R A L 58

YC1081

o A Omam o

Al last a true light pen in the
UK at a low cost! Its
interactive lexibility and
simplicity of use allows even
the totally untrained user to
liase wilh the compuler

The uses are as varied as the
applications however some ol
the more obvious areas could
be: answer selection, editing,
menu selection. identification
of block or specific areas
movement of displayed data
blocks and X Y plotting. The
ramification of uses in these
areas alone are lremendous.

All applications depend on
software and the light pen is
supplied wilh straight forward
operalional sofiware which is
easily interfaced into your own
programs

The pen uses a high speed
photo diode which works
directly wilth the normally
illuminated pixcels. The
outputs it provides are
debounced microswitch and

Name ..............
Address

Existing Compuler System .......

Type of user: [ JHome [JCommercial [(Jindustrial

[JEducational

Cheques, P.O. Access & Barclaycard are not banked more

—ﬁﬂ-ﬂ:‘ﬁﬁ

gated strobe. The pen's speed

is typically 500nS.

The pen itself is professionally
presentied in anodised
aluminium and is supplied with
an interface board for vour
computer and a power supply.
both of which are housed in
our custom designed case.

£80.00 + VAT + £2.99 p&p

Arfon Microelectronics Lid.,
Cibyn Industrial Estate,
Caernarfon, Gwynedd, Wales
— Telephone: (0286) 5005. —
Reg. No 1553140

than seven days before despatch — All goods are carefully
packed and sent within 21 days of receipl. Rag. No 1553140
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CHOOSE ATOM POWER

Atwork or play- everything you need in a personal computer

The Atom is a machine to be used.
Every day, day after day. I¥'s a full
function machine - check the
specification against others. It's
rugged, easy to operate built to last
and features a full-size typewriter
keyboard.

Justlook at some of the features!

@ More hardware support than any other
microcomputer ® Superfast BASIC - con be
updated to BBC BASIC if required

@ High resolution and comprehensive
graphics ideal for games programmers and
players® € Integral printer connection”™

@ Software available for games, education,

maths, graphs, business, word processing, etc.

@ Other languages: Pascal, FORTH, LISP
® [/O port for control of external devices

® Built-in loudspeaker ® Cassette interface
® Full service/repair facility ® Users club

* Cyponded witios caly

Optional Extras

@ Network facility with Econet

® Disk ® PAL UHF colour encoder

® Add-on cards include 32K memory,
analoque to digital, viewdata VDU, disk
controller, daisywheel printer, plus many,
meany more! ® Power supply

FREE MANUAL

The Atom's highly accloimed monual comes
free with every Atom and leaves nothing out In
just a while you'll be completely at ease with
your new machine! Within hours you'll be

writing your own programs.
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YOUAND YOUR CHILDREN

More end more schools are buying Atoms
More and more children will leam on an Atom.
You can give them that extra familicrity with an
Atom inthe home.

‘é_q_ !
m 4a Market Hill,
CAMBRIDGE CB2 3INJ
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Please debit my Access/
Barclaycard No
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Name(please prind). . . .

_' Address

, Telephone Number

| Reqistered Mo [4008]0 VAT Ne 215400220

Item cw lmg

Quantity Iverm VAT +P&P  Tetals

Atom Kol bR, ROM 4 b Ele0m
K RAM
Avcww |.F.l-|1-r"|f s BK « L174 5D
ROM + 2K RAM
At Ansembled | 1K & [305 5

" ROM+ IZK BAM

| Prowes Supply £ 1020



High -resolution dis
on the Vic-20

The Vic-20 is a versatile
machine capable of displaying
normal alpha-numeric
characters, user-definable
characters and high-resolution
point plotting. In this first of a
series of articles on
programming the Vic-20 Nick
Hampshire explains how.

THE 255-CHARACTER alpha-numeric character

set includes both upper- and lower-case

characters and graphics characters. The
standard character set can be displayed using

Print commands or by Poking the character or

ASCII code value into one of the video

memory locations.

To generate user-definable characters or o
plot points in high-resolution requires some
special programming techniques. They are
needed 1o change the system configuration to
allow these display formats — displays which
are possible only because of a very
sophisticated integrated circuit, the 6561
Video Interface Chip. It is this chip which
gives the Vic its name,

The Vic*has three areas of memory which
are utilised in displaying a character on the
screen, these areas are;

B The video memory: where the code value of
each character displayed on the screen is
stored. Each memory location corresponds to
a particular position on the screen, thus
location 7680, the beginning of the 506
location video memory, corresponds to the
top-left character space and 7681 is the next
one to the right, and so0 on.

B The colour memory: this is another 506
location block of memory starting at location
38400. It contains the foreground and
background colour for each character
displayed. To give an example, by Poking the
value 2 into location 38400, the top-left
character is displayed as a red character on a
white background.

B The character generator: this section of
memory contains information on the
appearance of each of the 255 characters in
the character set. Each character uses eight
memory locations 1o describe the pattern of
dots from which the character is made. If the
code value stored in a location in the video
memory is 48, the pattern of dots to be
displayed on the screen is stored in the 48th
eight-location block of the character
generator, The character generator uses
2,048 memory locations and the ROM
containing information for displaying the
normal character set starts at location 32768,

To use the display capabilities of the Vic to
the full, it is essential that the function of each
of these three memory locations is clearly
understood. Part of the versatility of the 6561

integrated circuit which controls the Vic video
display is that the user can change the location
of either the video memory or the character
generator.

If the position of the memory block used 1o
contain the character generator is changed so
that instead of a ROM with pre-defined
characters it contains RAM memory, then
user-definable characters can be created.

The location of the character-generator
memory block is changed by altering the
contents of one of the control registers of the
6561. The control registers can also be used 1o
select whether the displayed character
occupies the normal eight-by-eight dot marrix
or an elongated eight-by-16 matrix.

The first stage in creating a user-definable
character set is to allocate a block of RAM
memory for storage of the character generator.
If characters on an eight-by-eight matrix are
being displayed, then 2,048 memory locations
are required; if an cight-by-16 matrix is to be
used, 4,096 locations are required.

Since a standard Vic only has 3,584 RAM
memory locations available o the user, an
cight-by-eight matrix user-definable character
generator using 2,048 of these locations is the
only one feasible.

The user RAM on a standard unexpanded
Vic starts at memory address 4096 and goes
on to address 7679. The character generator
can be programmed to start at any of the
following addresses within that range; 4096,
5120, 6144 or 7168. Since 2,048 locations

plays

BY NICK HAMPSHIRE

only possible starting location is clearly 5120,

This leaves 1,024 bytes free for user
programs — which is not much; purchase of
the standard 3K RAM expansion module is
strongly recommended and its use will not
change any of the programs or data in this
article. This area of RAM chosen for use by
the character generator must be protected
from being overwritten by a Basic program or
data. If this happened, the display would be
destroyed.

The user-definable character generator can
be protected from being overwritten by
lowering the top of memory pointers, thus:

10 POKE 51,265 : POKE 52,19

11 POKE 55,255 : POKE 56,19
12 CLR

The next stage is to put the data about each
character into the new character generator.
This is done by using Poke commands to put
information into the 2,048 memory locations.
Before this can be done, each of the new
characters must be designed which entails
drawing each character on an eight-by-eight
grid. See figure 1.

Once the character has been designed, it can
be converted into the block of eight numerical
values for storage in the character generator.
Each line in the grid corresponds to a byte of
data, and each of the eight bits in that byte
corresponds to a dot or column position,

Information is stored in memory in binary,
thus by considering each bright dot to be a
logical ‘I and each space a logical *0”, a line
of dots in each character can be converted into

are required for the character generator, the fcontinued on next pagel
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Figure 1.
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feontinued from previous page)
a numerical value. Figure 2 demonstrates this.

Some examples of character designs and
their conversion to numerical values are
shown in figure 3. From these values a table
can be created. One column has the character-
generator address. The corresponding entry in
the second column has the value to be put into
that location.

The table is divided into blocks of eight
entries, each block containing the data for one
character, Each of these blocks of eight entries
is numbered starting at 0 and going up to 255.
These numbers correspond to the ASCII or
character-code number stored in the video
RAM when the characters are displayed.

An example table using the character
designs in figure 3, is shown in figure 4. The
table need contain only the number of
characters required — all 255 possible
character blocks do not have to be filled. It is
advisable, though, that the table starts at the
first location in the character generator. Any
gaps left should be filled with zeros. The
values in the table are best stored as dara
statements. These values are then entered into
memory using Poke commands, thus:

20 FOR 1=0 TO 2048
21 READ A

21F A=""" THEN 30
23 POKE 5120+ 1,4

24 NEXT

30 END

100 DATA 24,20,20,18,48,112,96,0

110 DATA 0,24,60,126,255,24,36,66
120 DATA 255,126,60,24,24,60, 126,255
130 DATA*

In the majority of applications, alpha-
numeric characters are required in addition to
user-defined graphics characters. In such
cases, part of the data in the ROM-based
character generator must be transferred to the
new RAM character generator.

The first 128 characters of the ROM
character generator are transferred to the new
RAM character generator using a combination
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of Peek and Poke commands, thus:
20 FOR 1=0TO 1024
30 POKE 5120 + |, PEEKI32768 + 1)
40 NEXTI

This leaves 128 possible user-definable
characters starting at address 6155. These
characters can be filled as described, and will
have an ASCII code starting value of 128. An
example of the routine to enter the character-
generator data will be as follows:

20 FOR O=0 TO 1024

21 POKE 5120+, PEEK{32768 + 1)

22 NEXT |

30 FOR | =0 TO 1024

31 READ A

32IF A=""" THEN 200

33 POKE 6144+ LA

34 NEXT

60 REM DATA FOR ASCII CODE
CHARACTERS 128, 129, AND 130

100 DATA 24,20,20,18,48,112,96,0

110 DATA 0,24,60,126,255,24,36,66

120 DATA 255,126,60,24,24,60,126,255

130 DATA *

Having loaded the user-definable character
generator, it can be used. It will remain in the
Vic until the machine is switched off and can
thus be used by more than one program. To
us¢ the RAM character, two of the 6561
registers must be changed:

200 POKE 36869,253
210 POKE 36866, PEEK(36866) OR 128

Once the user-definable RAM character
generator has been set up and the 6561
registers changed to utilise the new character
generator it can be used to generate special
displays. If Poke commands are used to place
the characters in the video RAM memory, the
ASCII code values of the new characters are
used. If the new characters are incorporated
into strings, it is essential to know which
character in the normal character set the new
character replaces.

This can be determined by using the table of
Vic ASCII codes and looking for the character
with the same code value as the new character.
When the program is written, the normal
characters are inserted into the string. When

the program is run, they will be replaced by
the new characters automatically.

It is importamt 1o note when using Poke
commands that the colour RAM location
corresponding 1o the location where the
character is to be displayed must also be set to
give the required colour — otherwise the
display will be white on white and, therefore,
invisible. To restore the normal function of
the Vic ROM character generator, use the
following two lines:

500 POKE 36869,240
510 POKE 36866150

5120 — 24 |

5121 — 20

5122 — 20

5123 — 18 Character code # 1 —
5124 — 48 ( (musical notel

5125 — 112

5126 — 96

0z -0 |

5128 — 0 |

5129 — 24

5130 — 60

6131 — 126 | Character code # 2 —
5132 — 255 | (Space Invader)
5133 — 24

5134 — 36

5135 — 66 |

8136 — 0

§137 - 0

5138 — 0

Figure 4,

High-resolution point plotting uses exactly
the same principles as the generation of user-
definable characters, Briefly, 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 set to zero, the screen is blank;
set one bit in one of the characters and a single
high-resolution dot will appear. E



Hereis
some free advice

Perhaps you are wondering if it would
improve your cost-effectiveness. Or maybe
you ve installed a basic system and planto
enlarge it. Office Systems is designed for you.
It's a brand-new glossy magazine for directors
and managers—and we'll send it to you free
each month if you can show you need it.

It will help you avoid expensive mistakes.

It will help you solve business problems.

It will help you choose the right hardware
and software for your particular needs.

And it will be written in clear, uncluttered
English. No jargon.

To see if Office Systems is meant for you,
simply contact Office Systems, Controlled
Circulation Department, Oakfield House,
Perrymount Road, Haywards Heath, West
Sussex RH16 3BR. Tel.: 0444 59188 Ext. 39.
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Flowcharting: the art of

writing programs.. ...

Drawing flowcharts before
writing programs is a habit
which can save many hours of
debugging. It is not difficult
and the symbols are easy to
learn, argues Colin Woodford.

To sOLVE a problem, we must [irst reduce it
to a series of steps. For example, let us take the
familiar problem of washing a plate in the
kitchen sink. Here are the steps into which we
can div.de the problem:

. Put plug into sink.

Open taps.

Squirt washing-up liquid into sink.

Fill sink to desired lavel,

Close taps.

Immerse plate in water.

Scrub plate with brush,

Rinse washing-up liquid from plate, under
tap.

9. Put plate in draining rack.

10. Empty water from sink.

We could give these steps to anyone, so that
they, oo, could experience the exquisite
sensation of washing egg stains from bone
china. This series of steps, collectively, is
called an algorithm.

An algorithm, like our example, is usually
written in English, and is of a form which
cannot be presented directly to a computer. A
computer program, however, in Basic,
Fortran, Algol 68 or whatever, can be fed into
any suitable computer. There is, as far as I
know, only one computer which can be pro-
grammed in English.

The tendency with the advent of the low-
cost, personal microcomputer is for program-
ming courses to omit algorithms and flow-
charts, and to say instead: “Here is a pencil,
here is some paper, write a program”, The
results are poor-quality programs, written in
very bad Basic, on the back of telephone bills,
and envelopes.

Some alumni of this school of programming
claim that not writing flowcharts saves time.
Others, | suspect, do not even know what a
flowchart is. Another argument against fow-
charts, is that if a problem seems trivial it’s not
worth drawing a flowchart.

In reply to the argument that flowcharts
waste time, [ would counter that the resulting
program is dn:spcratt:l}' bad. S0 bad, in fact,
that often many hours are spent in debugging
the program. It has been said by many
eminent programmers, that the more time
spent in planning a program, the less time
wasted on debugging it afterwards. Some
programs are so bad that they cannot be
debugged, and in the end, must be abandoned.

DNDD AW
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The second argument that the problem does
not merit a flowchart because of its triviality,
can be discounted easily with a simple
example. Two shepherds go to court, both
charged with theft. The first shepherd, Bill,
has stolen one sheep. The second shepherd,
Joe, has stolen 10 sheep. Both men, however,
will, and should, receive exactly the same

. RINSE W.U.
PUT PLUG LIKAID Led
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Is itall e
TURN ON oft?
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REQUIRED> ‘
LEVEL? §TCF |
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Figure 2
TURN OFF —
TAPS ; . : i
sentence. Bill should not have a lighter
‘ sentence because he has stolen fewer sheep.
The same applies 1o programs and flow-
IMMERSE charting. Just because a problem is small, it
Phi;%&” does not mean that it does not justify the use of
flowcharts. Large or small. the program will
be of a higher standard .: it 18 first drawn with
SCRUB a flowchart. If you can write high-quality five-
PLATE line programs with algorithms and flowcharts,
r WITH you can write 5,000-line programs, too — and
i of the same high quality.
A NMowchart is a kind of diagrammatical
No 'S algorithm or program. Figure 1 shows a flow-
Lo PLATE 5 chart for the washing-up problem. The first
~CLEAN 2 thing to learn abou: flowcharts is that there are
two kinds, the systems flowchart, and the

program flowchar

The systems flowchart shows how a
computer svstem works, and does not
concentrate on how data moves inside the
computer. Figure | is an example of a systems
flowchart. Systems flowcharts are the diagram-
matical algorithms written in English.

Program flowcharts show the movement of
data in a computer system, and are diagram-
matical programs, written in, say, Basic or
Fortran or Cobol. As you can see, from figure
1, flowcharts consist of svmbaols linked
together with lines called flowlines. There are



many symbols used to construct flowcharts,
and here are some examples of them:
The first symbol is:

()

chart, for example the start or finish. Any
process which changes form, location or value,
is put inside this box:

For cxample, the statement Let A=30
changes value and so goes inside a progess
symbol. A decision box is used to show con-
ditional transfers on flowcharts:

statements of the IFThen type, would fit
inside it.

To display information on VDUs for
example, using a Print statement, we would
use a display symbol:

&

Two places on a flowchart, possibly some
distance from each other, are connected by the

connector symbol;

Statements pertaining to input and output
fit inside the input/foutput symbol:

N

A process regarded as preparation, for
example a Dim statement, would fit inside the
preparation symbol:

§

To understand a flowchart is simplicity
itself. First, start with the Start symbol and
follow the flowlines in the direction of the
arrowheads, Statements inside symbols are
executed as you reach them.

On encountering a decision box, ask
yourself the question inside the box. The
answer you obtain determines which way you
go next. For example, in figure 1, the first
decision is “Is water at required level”? If you
answer “yes", you take the path going down-
wards; if you answer “no”", you take the right
path.,

The idea of the connector symbol, is to do
away with long and confusing fowlines.
When you reach a connector, you look at the
number contained in the box and look for
another connector symbol with the same
number in it where the flowline continues,
There, you continue 1o follow the flowline in
the direction of the arrowhead.

One important fact to notice is that flow-
charts move downwards. This makes them
more understandable and is the convention.
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MEXT |

-

PHINT
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FOR I=110A

FOR I=1104A

LETB=0

PRINT

“TYPEN |
UESTION ;!

-—-J

INPUT
ASLI)

r
PRINT
"TYPE IN
THE ANSWER"
i

Figure 3. The flowchart.

Let us look at a program flowchart, figure 2.
It is exactly the same as its counterpart, the
systems flowchart, in all ways but one. This is,
what is written inside the symbols.

Here is a problem, and we will see the
correct way 1o solve it using algorithms and
flowcharts. Problem 1 is to write a quiz
program which allows the user to input
questions and their answers, and then try 10

Figure 4. The program.

18 DIM ASCLOB) , BE(100)

28 PRINT "HOW MAMY GUESTIONS®
0 [NPUT A

40
S50
s
7e

FOR I=I TO R

FRINT “TYPE IN QUESTION®;I
IHPUT ASC])

88 PRINT “TYFE IN THE ANSHER"

S8 INPUT B$(I)

198 HEXT [

118 PRINT "MOW TEY THE QUESTIONS"
126 FOR I=1 TO A

130 LET B=a

148 PRINT I "." RA$CI
158 INPUT C#

1@ IF Cs=E${]) THEN Zo@
I7@ LET EB=B+l

1886 IF B<>3 THEM 158 .
198 PRINT "HO, THE ANSHER IS * B${I}
200 HEXT 1

218 END

IF A>160 THEH 30 |

answer the questions again later. The applic-
ations for this program are mainly educational.

The program given is very rudimentary. It
has been deliberately written like this so thar it
will run on most micros. The first stage in
writing the quiz program is to write the algo-
rithm. Algorithms, remember, are written in
English, and not Basic and cannot be pre-
sented directly to a computer. The algorithm
is:

1. Ask user how many guestions — maximum

100.

. Obtain queéstions from user.

Obtains answers from user,

Give user a question,

Obtain his answer.

If his answer is different from correct
answer, go to 5.

7. Print a message.

8. If there are more questions, go to 4,

9. Stop.

This algorithm gives us a good clear idea of
what the flowchart will look like.

You now know how to write algorithms, and
draw flowcharts. You will notice the benefits
to your programs, as you write more. One
thing that is certain, your programs will be
more logical and efficient and you will not
spend as much time debugging.

SRS

YOUR COMPUTER, OCTOBER 1981 33



GENT/ARTEFACT oo

CAD on the ATOM

Full range of Computer Aided Design Software
e Command driven Graphics Modules

® Drawings saved on cassette or disks

®Create and Edit mode

eVersions for all Atoms over 5K

oFrom £6.00 + VAT for cassette version

Home Book-keeping

® Cheque book balance
®|nstant statements

e Standing orders

eBank balance predictions
o£5.00 + VAT on tape

Available from:
Intelligent Artefacts Limited
Cambridge Road, Orwell, Royston, Herts SGB 5QD
Tel: Cambridge (0223) 207689

ZX-81*
Programs on Paper

£2.00 each (inclusive)

Z80 MACHINE CODE LOAD
Load your machine code fast.

Features:

® HEX code input.

® Decimal augument input,
® Simple load address input.

Z80 MACHINE CODE EDIT
Debug your machine code fast.

Features:

® 3-byte break point.

@& Report the contents of A, F, BC, DE, HL and PC
registers at each break point.

® Read/amend machine code.

®Restart machine code routine from the last
break point.

& Load RAMTOP routine.

Michael Cox Information Services
62 High Road, North Weald, Essex CM16 GBY

* We thank Sinclair Research Ltd. for parmission to use their
product names. The companies are in no other way related.

BIG EARS

SPEECH &
INPUT

FOR \
YOUR |
COMPUTER!

BIG EARS opens the door to direct man-machine
communication. The system comprises analogue frequency
separation filters, preamps and signal conversion, together with a
quality microphone and extensive software,

Words, in any language, are stored as “voice-prints” by simply
repeating them a few times in “learn” mode. Using keyword
selection techniques, large vocabularies can be constructed.

Use BIG EARS as a front end for any application: data enquiry,
robot control, starnwars — the possibilities are unlimited . . |

BUILT, TESTED & GUARANTEED ONLY £49!
PRICE INCLUDES POSTAGE B PACKING. PLEASE ADD VAT AT 15%
PLEASE STATE COMPUTER UK101, SUPERBOARD, NASCOM2,

NOT ONLY....
FLOWCHARTING TEMPLATES

CES template £0.75

ICL template £1.20

PET, TRSE0, ETC.
MICROGRAPHICS
Colour Conversion for UK 101/NASCOM 1 & 2/
Superboard KIT £45
{Modulator included) BUILT £60
COLOUR MODULATOR KIT E12
RGB in, PAL/UHF out BUILT £18

BUT ALSO....
BOOKS ABOUT COMPUTERS

* Programming

* How computers work
* How they are used

* New technology

* Computer history

Book 1 Book 2 Book 3

£450 €450 F£4.50
The Computer Studies series is the most
widely used range of books of its kind.

BARCLAYCARD

Please add VAT at 16% to all prices
Barclaycard /Access orders accepted on telephone

Dower House, Billericay Road,
M Herongate, Brentwood,
- Essex CM13 35SD.

Telephone: Brentwood (0277) 810244

Ve mefcome Moo
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I

Prices include p&p and VAT

Cheques/PO payable to ICL-CES.

Full list of publications available.
compu-ter ICL-CES
education & Portman Rd

in schools r& s




A Peek and a Poke on
the Acorn Atom...........

Even if you understand the principles of the Peek and Poke functions you might not realise how
useful they can be when it comes to writing programs. Tim Hartnell works through some
examples to demonstrate the main principles and then writes his own board game, making full use

of the screen.

You HAVE probably noticed that the Atom
Basic does not contain any functions called
Peek and Poke. When Atom Basic was being
written, it was decided not to incorporate Peek
and Poke as two different functions, but to use
the question mark and let the context of the
use determine whether it was meant to mean
Peek or Poke. For example:

PRINT 7# B0

The question mark is used to represent Peck
here — and the line means print the value
stored at Hex address 80. If you wanted to
change the number at this address, you would
need to use a line like:

7#B0=128

This time the guestion mark is used to
represent Poke. Poke the address # 80 with
128 — thar is, change the number in address
#80 to 128. The use of a question mark
instead of Peek and Poke is an ingenious
method. As well as being memory-saving, it is
also quicker to input a “?"" than Peek or Poke
every time.

It was mentioned that the context of the use
of the question mark determined whether it
indicated Peek or Poke. Here are a few
examples of typical occasions where Peek and
Poke are used. First, Peek:

B PRINT 7# 80 — print number in address # 80

B IF ?#80=128 GOTO 10 — if the numbar in
address # B0 equals 128, go to line 10, if not,
pass on to the next line of the program

B A=/#80 — let the variable A equal the
number in address # 80

Secondly, Poke:

B ?#80=128 — change number in address
# 80 to 128

You can see that the second use of Peek and
the example of Poke are very similar, and it is
only the prefixing by the conditional IF which
determines whether

7#80=128
is a Poke or a Peek. _

Now that we have discussed the theory of
Pecking and Poking, let us try a few examples.
We shall look at Peeking first. Address # El is
where the value of the cursor is stored. Try
typing in:

PRINT 7&EIl

If all has gone well, when you pressed
Return the Atom Peeked the value stored at
# El and printed that value on the screen. It
should have printed out 128, the code for an
inverse space. Now try this one:

PRINT &1

You should obtain the answer 0. Now 1ry it

again in a slightly different form:

10 PRINT 7#1

As we have now given it a line number, you
will have to use the command Run. You will
now obtain the answer 10. Try running it with
different line numbers which are less than
256. You can see that the answer corresponds
to the line number, because address # | — and
# 2 for numbers greater than 255 — contains
the Basic line number of the line being
executed,

Try looking at other addresses using the
Peek command. 1f you want to look at a block
of addresses you could use the following
program:

FOR A=0TO100;PRINT A?# O;NEXT

Now that we have seen a little of what Peek
can do, ler us wrn our attention to Poke. If
you remember, we used the example of

PRINT ?# E1

while discussing Peeking,

We pecked the address # El and found it
contained 128, the code for an inverse space.
We can change this value using the Poke
command to dramatic effect. Try this:

P# E1=0

You should find that the cursor has
disappeared. We have, in effect, turned the
cursor off. To turn it on again, Poke address
# El with 128;

7% E1=128

Try Poking this address with different
values up to 255 and see what you obtain.

The contents of addresses # ©000 to # 81FF
have been set aside to hold the screen
information at one character cell per address
or byte. This is for the character mode only..

If you use any of the graphics modes —
except for Clear 0 — you will use another
specific block of memory. The address of
the top left-hand cell of the screen is # 8000,
Try 1yping:

#8000 =1

The letter A should appear in the top left-

hand corner of the screen.
7# B010=1

The letter A should now appear in the
middle of the top line of the screen, as # 10
equals 16 in decimal, which is halfl of 32, the
number of characters along a line.

It is the value yvou stored in address # 8010
which determines the character displayed on
the screen, and 256 characters can be
displayed. They are the characrers with codes
between 0 and 255. The complete character
code can be shown on the screen by running
this short routine:

FOR A=0TO 222;A7 # B000D = A;N.

As well as Poking directly on to the screen,
we can Peek the addresses to discover what is
in a particular position on the screen. We can
see which character is where on the screen, but
the Atom can only tell what is on the screen by
Peeking the addresses. Try entering, and
running:

7# 8010 = 1;PRINT 7# 8010

The first half of the line Pokes the character
1 — the letter A — into the middle of the top
line of the screen. The second half Peeks
address #8010 and prints the value stored
there. It is one in this case because we have
just Poked one into it. If you Peek the next
address or any other blank square on the
screen, you will obtain the value 32, the value
for a space.

The best way to appreciate Pecking and
Poking the TV is to see it in action. The
following two programs have been annotated
step by step so you can see exactly what is
going on,

In the game of Malachi, your piece appears
as an asterisk on the right-hand side of the
board. The Atom’s pieces are exclamation
marks on the four lefi-hand squares of the
board. Your piece can move in four directions:

1 2

3 4

The object of Malachi is to eliminare all four
of the Atom’s pieces in the shortest number of
moves. To eliminate one, you have to land on
it — but the Atom has a few nasty tricks up its
sleeve,

At random intervals throughout the game,
the Atom will play its defender pieces —
inverse greater than signs — on the next row
out from the exclamation marks. You must
clear the row of the defenders to win the game,

The game automatically stops when this row
is cleared, even if some exclamation marks
have survived.

Here is how we went about writing Malachi.

10 P.$12,@=0;C=0:D=150
50 P.”(6 SPACES 10 ASTERISKS)” '

60 F.E=1TO4;P."(6 SPACES)" "5 # 2A"
"$128" $128" ""$128" "$128,5# 24

Note: there is a single space within the quote
marks in line 60 and 70,
70 P."'(6 SPACES)'$ # 2A $128" "§128"
“$12B" "8 2;N;
B0 P.”(6 SPACES 10 ASTERISKS)" " *
Line 10 clears the screen, sets the numeric
field to zero and assigns the variables. C is the
number of turns you take and D is the base
score from which C is subtracted to give you

your score,
feontinued on page 37)
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Attention Atom Owners
become

WORD PERFECT

WITH THE NEW ATOM WORD PACK
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The ATOM word pack is ideal for the preparation of leaflets, letters,
booklets and documents. Text can be edited, saved
disk and then printed out in any desired format. BASIC pr
and data created by programs can also be edited. The Word
¥ PIuEs into the ATOM's utility ROM

and TEXT to the command set. Complete

a8 4K ROM which sim
socket and adds EDI

faor

format.
created by
be edited.

be
can be broken
convenazent

and word
the Acorn ATOM
memory and 6K gr

edi1tor

out
EASIC pro
proar
There
the docu
as lar
intTo

Sr12Z2€.

saze of
created,

on cassatie or
Ams
ack is

with a 16 page booklet giving full instructions and examples. Just
£29.90 including post, packing and insurance.

Also Available:

SOFT VDU

The soft VDU replaces the
normal ATOM VDU, but
provides 128 characters includ-
ing upper and |lowercase |etters,
and mathematical symbols.
Program 16K, graphics 6K.

UTILITY PACK 1

Disassembler Lists machine
code in standard ATOM assem-
bler form, or stores the assembler
text into memory. Graphics 2K.
Fast Cos Modifies the ATOM's
standard cassette-interface
routines to operate at 1200
baud, or 4 times faster. Program
1K.

Renumber A fast renumber for
BASIC or assembler programs,
gives display of the numbers for
labelled lines. Program 1K.

FATON FOFT Wou
FLENSF=EES® ChEFaLier e

B
L

-

MATHS PACK 1

Plot A versatile graph-plotting
package for research, accounting,
schoals and mathematics, or
simply for amusement, Program
5K, graphics BK.

Simultaneous Solves a set of
simultaneous equations, with
intéger or real coefficients.
Program 2K, graphics %K.
Regression Calculates the baest-
fitting straight line 10 a specified
set of data points, gives the
equation and the correlation
coefficient . Program 2K,
graphics %K.

ORDER TODAY!

Just send a cheque or money order for only £11.50 per pack
(£29.90 for the word pack) including VAT and post and packing
State which packs you want,

Or ring 0223 316039 or 01930 1614 guoting your
Access or Barclaycard number, Allow 14 days for delivery,
Or if you think you can wait for more details just write to

Acornsoft Limited, 4a Market Hill, Cambridge

ACORNSEFT
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ZX81 SOFTWARE (16K)

TITLE & DESCRIPTION CODE PRICE
ZX81 BUSINESS SOFTWARE
VIDEO-AD. Continuously rotating ADB1IS 7.95
display of 16 pages of advertising or [(Std)
other information. Shop window/ ADBIL 9.95
classroom fexhibition/seminar. (Lux)
VIDEO-PLAN. Financial modelling PLANBIS 7.95*
package. Scaled down to fit the (Std)
ZXB1 computer. Space for up to PLAN 81L 9.95*
1000 = 10 digit numbers plus {Lud]
headings and titles.
Z2X81 SERIOUS SOFTWARE
VIDEO-GRAPH. Use the computer GRAPHB1S 5.95
to build pictures and merge them (Std)
like an identikit. GRAPHS8IL 7.95
(Lux)
VIDEO-VIEW. Your own personal VIEWSB1S 5.95
and private version of teletext/ (Std)
viewdata. VIEWSBI1L 7.95
(Lux)
VIDEQ-MAP, A game with a serious MAPB1S 5.95"
purpose. A geographical tutor (Std)
based on maps. MAPBIL 7.95*
{Luxl
ZX81 GAMES PACKS
FORCE-FIELD. Hostile UFOs attack FORCE 3.05*
a city. You control the force field
which destroys their bombs.
SPACE-RACE. Party game for up to SPACE 3.95°
eight players.
FOOTBALL-LEAGUE. For the FOOT 3.95
student of football. Simulate an
entire season’s play.
TEST-MATCH. For the student of TEST 3.95
cricket. Select your teams and see
who wins.
STOCK-MARKET. Buy and sell STOCK 3.95"
your way to a fortune.
*Not suitable for ZX80 with 8K ROM.
Send large s.a.e. for further details.
To: Video Software Ltd. ORDER FORM
Stone Lane, Kinver,
Stourbridge, W. Midlands. YC10
DY7 6EQ
N _ e T
CODE TITLE [ QTY | PRICE TOTAL
2 ! | |
- | | |
Cheque/P0O No. For |

NAME
ADDRESS.




{continued from page 35)

Lines 50 to 80 print out the board, using-
inverse spaces and asterisks. The asterisks are
just to give the board a border.

110 F=71,F.G = 1TO4;F? # 8000
=® AL F=F+54;N.

Line 110 Pokes the Atom's exclamation
marks into their positions on the board. The
variable F is set to 71 which, when added to
# B000, gives us the address of the first white
lefi-hand side square of the board.

This address is Poked with the code for a
exclamation mark,

F 1s then incremented by 64 1o give us the
address of the cell in the same position along
the line, but two lines lower. Thar is, the next
white square down the left of the board. The
loop from one to four Pokes all four of the
Atom's exclamartion marks into place.

160 H=174;H7 # B0O0 = # AA

The Atom now Pokes vour piece into place.
The variable H is set to 174, which, when
added to # 8000, gives us the address of the
third white square down the right side of the
board. Code # AA is the code for an asterisk.

180 P."WHICH DIRECTION WILL YOU
MOVE";IN.A;P.$11
200C=C+ 1;F=71+({A.R.%4 + 1)"64)

The board is set ready for play, so the Atom
asks you for your move. The command P. §11
at the end of line 180 is very important at this
point. If the screen scrolls upwards, the
characters move from the cells. So, to stop this
happening, we use $11, which moves the
cursor back up one line.

In line 200 the number of moves you have
had 1s increased by one. The variable F is set
to correspond to one of the four squares with
exclamation marks when added to # 8000.
This is to determine which of the four base
squares has the chance of sending a Defender
piece into the next row.

20 K=A.R.%4+1IFK 2G.310
ZNIFK=1F=F+33
20IFK=2 F=F=31

The variable K is set to a random number
between one and four. If the random number
15 greater than two, the Atom does not send
out a defender piece but skips the following
routine and goes to line 310. However, if the
number is one or two, the Atom decides where
to send the defender piece.

250 IF F?# 8000 =74 G.320
300 F?# 8000 = # BE

Once it has made its choice, it checks to see
if the square it has chosen is vacant. In other
words, it Peeks the address F#8000, If
address F# 8000 contains the value 74 — the
ASCII code for the asterisk — the Atom knows
that it has chosen a square off the board and
forfeits its move.

If the Pecked value of F# 8000 does not
equal 74, it means that it has chosen a valid
square on the board. Line 300 then proceeds
to Poke the value # BE into that address.

310 H?# 8000 =127

320 IFA=1H=H-33
JWIFA=2H=H+3
30 IFA=3H=H+33
B IFA=4H=H-21

The variable H, you may remember, is
assigned to the number which, when added to
# 8000, gives the address of your plaving
picce. The square your piece occupies is made
blank — Poked with 127. H is then re-set

depending on the direction in which you
decided to move.

360 IF H? # 8000 =74 G.160

370 H?# B0OD = # AA; IF C< 5G.180

If you decide to move off the board, line 360
will stop you and send you back to the start. In
the same way that the Atom checks if it is
moving off the board, it checks to see if you
are trying 1o move off the board., Assuming
you have moved correctly, the Atom Pokes
your piece — the inverted asterisk — into your
chosen square.

The If condition at the end of line 370 stops
the Atom going into the win-check routine for
the first five moves, because it is possible to
make the Atom's second row blank before the
first defender piece is positioned.

400 IF ?# BO28 < > 190;IF? # 8068 < > 190;

IF?# 80AB < >
190;IF? # BOEA< >>190 G.a.

410 G.180

Line 400 is the win-check routine. It takes
advantage of the way Atom logic is formed.

The Atom will Peek each of its second-row

squares in turn, and only if the value found is
not equal to 190 — the value of the greater
than character — will it pass along the line to
check the next square.

If; and only if, all four squares contain
values not equal to 190 will the Atom obey the
command G.a. If at least one of the squares
contains a defender, the Atom will be sent to
line 180 to continue the game.

415aT=7T1;R=0

420 IFT?# 8000=# A1 C=C+10

426T=T+64,R=R+1;IFR 4 G.420

430 F.W=1TOB0; WAIT;N.;P.

440 P."END OF GAME" " "D-C"

POINTS™;END

Using lines 420 and 425, the Atom checks to
see if you have taken all uts pieces. If the
Peeked value of an address equals # Al, it
means that an exclamation mark is stll
present, and 10 is added to your score. After a
short wait, your final score is printed as 150
minus the number of moves you took, plus
any for forfeits for leaving any exclamation
marks behind. The higher the score, the
better.

As a contrast to the game of Malachi, we
have included a rather amusing little game
called Tartan Army. We shall not analyse this
game as deeply as we did the previous one,
since there is no point in explaining the same
points twice.

You are a lone policeman, an inverted
asterisk, on duty outside Wembley. You have
several police vans with you — the letter Os.
The crowd pour out after the game, and a
rampage begins. How many hooligans can you
arrest by landing on the same square before
they overturn all of your police vans or do you
a personal injury — which is much more pain-
ful than an impersonal injury.

You can move anywhere on the white area of
the screen by entering a number — 1 is one
square 1o the right; 32 is one square above;
64 is two squares below; and so on.

5P.$12,@=0
10 F.F = 1TO320;P.$128;N.

Lines 5 and 10 clear the screen and print out -

the white patrol area.
20 T=0;F.F=0TO319;K = A.R.%25;IF K=1
F?# 8000 = # BF
30IFK<>1F2#8000=127

40 N,

120 X = A R.%320;X7# 8000 = & AA

Line 20 decides where to put the police
vans, character #8F, and line 120 decides
where your policeman, character # AA, starts
his beat.

130 M=0
180 F.F=1TO320;IF F?# BO00 = # BF M=M +1
160 N.
240 P." "HOOLIGANS ARRESTED: "T"
** “pOLICE VANS LEFT: "M"”
250 P."'(6 SPACES)” " ".P.§11;P.s1
B0 IFM<>1G.c
JNINZW=X+2

Line 150 checks how many police vans are
left. Line 240 prints out the current situation.
You earn one point for each hooligan you
arrest. The instructions to move the cursor up
two lines

P.511;P.51
are very important. If you do not include
them, the scrolling caused by the printing
would corrupt the screen positions and ruin
the game.

Line 260 checks to see if you have any vans
left.

390 IF W7 # BODD =143 G.a
400 iF W7+ B000=180 G.b
405 IF W7 # BOOO 127 P.$11;G.370

These three lines use the Peek function to
check what value was stored in the square to
which you have just moved. If it was 143,
inverse letter 0, you go to subroutine “a"
where you lose five points for overturning
your police van.

However, il it is 2 190, an inverse greater
than, you go to subroutine “*b" where you gain
a point for successfully arresting a hooligan. If
the value was not one of these, and is not a
127, you must have moved ofl the patrol area,
and so your move is rejected.

406 X7 # 8000 =127
410 W7 BODO = 170, X = W

The computer now Pokes your policeman
into his new position.

440 F.F. =170 A.R.%9+ 1;Q= A.R.%320;IF

Q?# 8000=170 G.c

450 Q7 # 8000 = # BE:N.

470 F.F=1TO4;P.511;N.;G.130
but the Atom rakes its revenge by increasing
the size of the crowd. If the computer wants to
Poke a hooligan on to the square your
policeman occupies, subroutine “¢” 15 called:

500a T =T-5;G.406

510b T=T+ 1,G.406

520c P.$7;F.F=1T0100;X? # 8000 = # 66;

WAIT: X?# 8000 = # 59:WAIT:N.
530 X7?# 8000= # BA; F.F.=1T04;
PSILN:P. " " F.F=1TD4;P.$11;N.

540 P."YOU HAVE HAD IT” ";P.$11

550 P."YOU HAVE HAD IT" ";P.$11;G.540

Subroutine “c¢” — lines 520 10 550 —
deserve some mention. P.57 causes the Atom
to give a short beep. The rest of the line
rapidly Pokes alternating graphical characters
into the square where your hapless policeman
was standing. He finally ends up as a colon,

Lines 550 and 540 alternatively print out the
words

YOU HAVE HAD IT

in ordinary then inverse letters. Moving the
cursor up ¢ach time gives a flashing effect and
keeps the display intact.
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_ MEMOTECH |

48K MEMORY EXTENSION FOR

HEZX81

MEMOTECH
memory extension
board

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

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

The MEMOTECH memory board has a fully
buffered control-data-address bus with PCB 40 way
header plug. All leads are provided.

The MEMOTECH memory costs:

£109.00 + 15% VAT in kitform. £129.00 + 15% VAT
ready assemnbled. Please make cheques payable to
MEMOTECH, Delivery in two weeks from receipt of order.

MEMOTECH, 103 Walton Street, Oxford.

Diskwise Ltd

25 Fore Street, Callington
Cornwall, PL17 7AD.
Tel: 05793 3780

Devon & Cornwall

Computer enthusiasts look no further
WE STOCK THE FOLLOWING PRODUCTS:

APPLE Il 48K .
VIDEO GENIE .

EPSOM MX80 F/T ..
FiIus eXIra 1or ifr 1 ret,
MICRO LINESO............
OLYMPIA SCRIPTA

Tn =141

DAISYWHEEL quality printers from
TANTEL PRESTEL ADAPTER :
... AND LOTS MORE . ..

Above prices plus VAT

- e
RO, BlG.

£807

£425

..£350

Paper, Discs, Books, Games and the largest
range of APPLE BUSINESS SOFTWARE in

the South West

Plymouth Shop now open at:
Deptford Place,
Northill, Plymouth.

Tel: 267000

EN

CASIO FX-702P
(R.R.P. £134.95)

ONLY £119.95
Available September

LCD scrolling display of alpha/numeric (dot matrix) characters. Input
can be varied from 1680 program steps with 26 independent memo-
ries to BO program steps with 226 memories. (All retained when
switched off). Upto 10 prc::grams can be stored (PO 1o P9). Subroutine:
Nested up to 10 levels. FOR-NEXT looping: Nested up 1o 8 levels,
Straightforward program debugging by tracing. Editing by moving
cursor, 55 built-in scientific and statistical functions, can be incorpo-
rated in programs. Program/data storage on cassette tape via optio-
nal FA-2 (available soon). Optional FP-10 mini printer and plug-in
ROM modules available soon. Two lithium batteries give approx. 200
hours continuous operation, with battery saving Auto Power Off after
approx. 6 minutes non-use, Dimensions: 17 x 165 x 82mm (34 x 615 x
314"). Weight: 180g (6.3cz).

TEMPUS
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# LCD alpha/numeric (dol matrix)
scrolling display (86 types).
* Variable input capacity from 32

functional program steps with

CASIO FX602P
(R.R.P. £84.95)

ONLY £74.95

levels

-. aenn =4 + Ultra high-speed calculations,

* Program storage on casselle
oene™ tape using optional FA-1,

# Compatible with FX-501/2P

88 independent memories. 1o
512 sleps with 22 memories.
* Memory and pr
= + whean switched off
oo EEll *Up to 10 pairs uncondilional

""3 "'.'."" - =t l".;'iI : |u§1p5 {GGT%}. Manual jump
BOSS W& * Conditional jumps and count
umps. Indirect addressing.

* Up to 9 subroutines. Nesling
possible up to S levels.

ram relenlion

| oo @3 |+ 50 built-in scientific funclions,
all usable in programs

a0 = * PAM Algebraic

. N-R-N-N - Mathod) with 33 brackets at 11

% 2 lithium batteries. Approx. 660 hours continuous use.

* Battery saving Auto Power Off,
% Only 9.6 x 71 x 141.2mm. 100g

Prices include V.A.T. and P. & P. Send your company order, cheque, p.o. or phona your

ACCESS or BARCLAYCARD number

DELIVERY NORMALLY BY RETURN POST

LEADING CASIO DISTRIBUTORS
DEPT. PC/10
164/167 EAST ROAD, CAMBRIDGE CB1 1DB
TEL: 0223-312866




Converting programs written
for the old Rom ZX-80 to run
under the new Rom is time-
consuming. Many owners of
the new Rom have preferred to
scrap their old programs and
start building a new collection,
In this article Stephen Adams
presents his own alternative —
putting both Roms into the
ZX-80 and switching between
them.

AFTER WAITING six months for my new ROM
from Sinclair, a brown paper package finally
popped through the door. I fitted it and sat
back to read the manual — then I realised I
had a problem. It seems that the set-up of the
RAM and various stacks meant that there was
very little chance of converting my taped
programs to run on the new ROM without re-
typing in every listing again.

Not only would the listing have to be re-
typed, burt all the Peeks and Pokes in some of
them would have to be different. This meant I
would also have to discover how the programs
work before doing that. Plus some of the
programs contain machine code which uses
routines within the ROM which are not there
in the new 8K ROM.

Thus all my 60 old programs were so much
old rape unless I could find some way of fitting
the old 4K ROM back into the ZX-80. Yet, I
still wanted to have my new ROM as well, so
some method would have to be found of fitting
them both in unless 1 wanted to pay for
another ZX-80.

Having already found that both ROMs go
into the same socket with no changes to the
internal circuitry, my first task was to go to the
circuit diagram to see what the connections
were to the ROM.,

Both ROMs are connected to all the address
lines AD-Al2 giving an 8K range, but I
suspect that the Al2 pin is disconnected
internally in the 4K ROM as it has no effect.

The other lines were +5 volis — pin 24 — 0 |

volts — pin 12 — not chip select line — C8,
pin 20 — and, of course, the data lines.

This means that the two ROMs could be
turned on separately if only the CS signal
could be switched to only one ROM at a time.
The only problem is that hoth ROMs occupy
the same address space and cannot be moved
as the Basic depends on them being there.

The only answer, therefore, was 10 put in a
manual switch and either use the ZX-80 as a
8K ROM machine or 4K ROM one. That

Old or new ZX Rom: how
to make the switch.. ...

I.C. socket —
4k ROM —+—
10 g
Figure 1.

meant that any changeover of the ROM would
also have re-set the ZX-80 so that the Basic
might set itself properly. This Newing clears
the RAM memory so that no programs or
variables can be swopped between Basics. To
re-set the ZX-80, pull out the power plug at
the back and re-insert it after five seconds.

A 24-pin Dual In Line, DIL, integrated-
circuit socket was bought from a local
electronics shop and soldered to the top of the
old 4K ROM as in figure 1. As the 4K ROM
had been replaced by the 8K ROM in the
machine, this was casily done, but remember:
never do any soldering with the power on.

The only pins which were not soldered to
the 4K ROM were pins 20, CS, and pin 24,
+5 volts power. These were left to protrude at
the sides with a piece of paper between the
pins of the ROM and the socket 1o isolate
them. These pins were then soldered o four
6 in. long pieces of coloured wire. Different
colours were used to idenuly the differem
pins, and it 15 a good idea if you write down
the colours for each pin as vou do 1t

Having done that, the 8K ROM was
removed from the socket on the board very
carefully using a small screwdriver to ease it
gently from both ends. Great care should be
taken not to bend the pins. Now, just as
gently, re-insert the 4K ROM into the ZX-80
making sure that pins 20 and 24 of the ROM
do not go into the holes in the socket, but

CQuantity Components
1 Double-poled change-over
switch, Cost: £1
1 24-pin IC socket.
Cost: 50p
6 Bin. pieces of coloured wire.
Cost: 10p

Tools required
Soldering iron, solder, pliers, paper,
screwdriver

Slotin I.C. this end

protrude at the side of it. Also check that all

the pins that protrude make no contact with

any other components on the printed-circuit
board.

Next, remove the entire printed-circuit
board from its case. First pushing out the pins
holding down the keyboard by applying a
screwdriver to the centre of the fastener
beneath the ZX-80 and pushing upwards until
the centre pin rises from the top.

Secondly, the other fasteners inside the
ZX-80 should be removed by pinching the
tops with a pair of pliers and pushing them
out of the bottom of the case. Both methods
are shown in figure 2.

Turn the printed-circuit board over so that
the integrated circuits are on the bottom, and
find the ROM socket — it is the only one with
24 pins. Pin 20 is the fifth pin down from the
right-hand side if you have the keyboard
nearest 1o you. Solder another coloured wire
on to this pin, making sure it cannot make
contact with any other printed-circuit track or
adjacent pins.

Mount the board back into the case securing
it with the fasteners, but do not put on the top.
Also make sure that the wire from pin 20 of
the boards ROM socket runs up the side of the
board to lay over the outside edge of the case.
Solder a further coloured wire on to the large
metal pad next to pin 24 of the ROM socket —
this is the top pin on the right-hand side near
the cassette sockets. This pad is at +5 volts
from the ZX-80 internal regulator.

Now we have six coloured wires, four from
the PROM and new socket, and two from the
board. 1 hope you know which is which. The
switch [ used was a slide switch, but any
switch can be used that will:

B Fit in the case without shorting out or
touching any components on the printed-
circuit board.

B Is a double-sided change-over switch.

The switch wiring is given in figure 3 and a

{continued on next pagel
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feontinued from previous page) |

circuit diagram in figure 4. Any badly-
soldered joints here can result in a lost |
program, so pick a good switch and check all
the joints after doing them.

Mount the switch in any spare space on the
case — but not too far away from the ROMs as
this can lead to problems. Do not forget to
mark the switch positions as to which ROM
you are using.

To test, switch to the 4K ROM position and
apply power to the ZX-80. The reverse “K"
cursor should appear showing that the ROM
is being used. If if does not, check the switch
and other connections. Having made the 4K
ROM work, remove the power lead again and
insert very carefully the new 8K ROM into its
new socket on top of the 4K ROM.

Change the switch to the 8K ROM on the
change-over switch and put back in the power
lead. The reverse “K" cursor should appear,
but this time with a long wait from switch-
on. Again check the connections if this does
not occur.

Now replace the top of ZX-80. If you have
difficulty in making the cover secure because
of the protruding ROMs, replace the pins

holding the cover with six BA screws and
nuts. This will leave about .5in. gap at the

The ZX-80 with a new Rom template.

right-hand side of cover, but if it is unsightly
cover the gap with some lin. wide insulating
tape.

Always remove the power from the ZX-80

before switching ROMs. This not only stops | |

damage to the ROMs, bur also re-sets the |

ZX-80 so that at switch-on, the ROM will set | |

the correct operating conditions for its Basic in I

RAM. Failure to do this will lead to the ZX-80
becoming stuck or a crash. The only way
out of a crash is to reset the ZX-80 by
removing the power or if you have fitted a re- | |
set switch, by pressing it. :

As the first thing both ROMs do is to clear
the memory from top to bottom, there is no
way to transfer anything in memory between
different ROM programs. So, 4K and 8K
ROM programs can now be run on the ZX-80,
but not together. So that you do not lose your
program, always Save it before changing

CHIP SELECT(PIN 20)
from ZX80 Board

R.OMs to run another.
I still find that the 4K ROM has advantages |
over the 8K ROM when writing some

programs as, although it only has integer
arithmetic, it is much more economical on
memory than the 8K one. So, some programs
are written in 4K ROM and some in 8K |
ROM, but the choice is at last mine. [ ]

Figure 2. Fasteners.

Push

CS signal from board
{Pin 20 an old ROM socket)

PiN20 PN 20
o 4 /—b
To4K ROM |0 ) - ’. To new ROM
pins stick- R socket on top
lng out from o SWITCH o g 9] 4K ROM
socket ’1_ o
1 T 1
PIN 24 4/ \h PIN 24
+5voits power
from board (near pin 24)
Figure 3. Switch connections.
Figure 4. Circuit diagrams.
to ZXB80 AD-A12
'[_)D-DT TH
AD-A12 DO-07 AD=A12
(CS)Pin20
- Pin20(CS)
I
8k ROM I 4k ROM
1 I
in new y
) e Pin 24 +Viee
socket i
Pin 24
+Vee :} A

+5volts supply from regulator
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Sinclair ZX81 Personal Comg

1980 saw a genuine breakthrough -
the Sinclair ZX80, world's first com-
plete personal computer for under
£100. Not surprisingly, over 50,000
were sold.

In March 1981, the Sinclair lead
increased dramatically. For just
£69.95 the Sinclair ZX81 offers even
more advanced facilities at an even
lower price. Initially, even we were
surprised by the demand —over
50,000 in the first 3 months!

Today, the Sinclair ZX81is the
heart of a computer system. You can
add 16-times more memory with the
ZX RAM pack. The ZX Printer offers
an unbeatable combination of
performance and price. And the ZX
Software library is growing every day.

Lower price: higher capability

With the ZX81, it's still very simple to
teach yourself computing, but the
ZX81packs 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 wilth a comprehensive, specially- writien
manual - a complete course in BASIC programming, fram
first principles to complax programs

the heartof a system &
that grows with you.

Higher specification, lower price -
how's it done?

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

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

New, improved specification

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

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

® 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.

® 1<-byte RAM expandable to 16K
bytes with Sinclair RAM pack.

® Able to drive the new Sinclair
printer.

® Advanced 4-chip design: micro-
processor, ROM, RAM, plus master
chip —unique, custom-built chip
replacing 18 ZX80 chips.

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 - 600 mA at9VvDC
nominal unregulated (supplied with
built version).

Kit and built versions come com-
plete with all leads to connect to
your TV (colour or black and white)
and cassette recorder.




16K-byte RAM
pack for massive
add-on memory.

Designed as a complete module to
fit your Sinclair ZX80 or ZX81, the
RAM pack simply plugs into the
existing expansion port at the rear
of the computer to multiply your
data/program storage by 16!

Use it for long and complex
programs or as a personal database.
Yet it costs as little as half the price
of competitive additional memory.

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

— | | — |
Z X8I

6 Kings Parade, Cambridge, Cambs., CB2 1SN.

Tel: (0276) 66104 & 21282,

Available now-

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

How to order your ZX81

BY PHONE - Access, Barclaycard or
Trustcard holders can call

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

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

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

EITHER WAY - please allow up to

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

To: Sinclair Research Ltd, FREEPOST 7, Cambridge, CB2 1YY, Order
Gty | item Code | ltemprice | Total |
- e = _—E ag—— E —
Sinclair ZX81 Paersonal Computer kit(s). Price includes I
ZX81 BASIC manual, excludes mains adaptor. 12 49,95 - l
Ready-assembled Sinclair ZX81 Personal Computer(s). |
I Price includes ZX81 BASIC manual and mains adaptor. | 11 6995 | l
| Mains Adaptor(s) (600 mA at 8 V DC nominal unregulated). | 10 895 | |
£ 16K-BYTE RAM pack. - 18 4995 | I
b Sinclair ZX Printer. - | 27 48.95 N
8K BASIC ROM to fit ZX80. 17 | 1985 | |
_Post and Packing. = . _ | 285 l
[ Please tick if you require a VAT receipt TOTAL £ e
*l enclose a cheque/postal order payable to Sinclair Research Ltd, for £ l
*Please charge to my Access/Barclaycard/Trustcard account no. I
*Please delelef/complete asapplicable. |1 | _I_._ 1 _Ll l _l A 1 1} I
Please print.
Name:Mr/MrsiMiss L | | | | | | | | | ' I
Address:L_| | | 1 | | 1 | 11 ||| &5 Ry
L tL Ly bt PUE SRS T KNP EL PSP

LFHEEPOST —no stamp needed.

YOC10



How the ZX81 compares with other personal computers

SYSTEM IDENTIFICATION ZXB1 ZX80 ACORN  APPLENl  PET TRS80  TRS80
ATOM PLUS 2001 LEVELI  LEVELII

ROM ] ) BK 4K 8K 8K 14K 4K 12K
GUIDE PRICE Basic unit = inc. VAT £70 £100 E175 £630 £435 £290 £375

Unit plus 16K RAM (*12K RAM) £120 £150 £285° £630 £530 £360 £375
COMMANDS  LIST. LOAD, NEW, RUN, SAVE ° ® ® ® 5 o .
STATEMENTS  PRINT,INPUT, LET, GOTO.

GOSUB/RETURN, FOR/NEXT IF/THEN ® @ ° ® ® ® °

STEP . . . K ° ®

TAB ® == 0 ° ° °
ARITHMETIC __ ABS.AND a ® ° ® e a I
FUNCTIONS INT @ . ° B} ®

ATN,COS, EXP, LOG, SGN, SIN. SQR, TAN & ® * °

ARCSIN, ARCOS * -
STRING CHRS ® 0 . ® ° i
FUNCTIONS LEN ® ® ° 3 ®

ASC(CODE), STRS. VAL, INKEYS @ i . ® e
NUMBERS FLOATING PT 10 - @ ® ® ® *

~ INTEGERS i e 0 ° e ° ==

NUMERIC A-Z ° ° _
VARIABLES AA-ZQ . . @ ° —

An-Zn, n=any alphanumeric string L ] . will B
STRING AS &BS ™ e
VARIABLES ASto 28 & 0 ® e

AnS to Zn§ n=any aiphanumeric characler et . = - o i
NUMERIC SINGLE DIMENSIONAL w 0 = ™ —
ARRAYS MULTI DIMENSIONAL * 3 3 ° == .
DISPLAY ROWS 24 24 16 24 25 16 E

COLUMNS a2 32 32 40 40 B4 £4

LOW RES GRAPHICS (< 7000 pixels) N ° ° ® ° ° *

HIHES GRAPHICS[.}AUGOG pixels) . et e
SPECIAL USR (CALL, LINK) ® & ® @ ® ™
FEATURES  PEEK,POKE (OREQUIV) ® & e ® . ] e
Sinclairsoftware  The ultimate course If you own a
on cassette. in ZX81 BASIC Sinclair IX80...

The unprecedented popularity of the

ZX Series of Sinclair Personal-
Computers has generated a large

volume of programs written by users.

Sinclair has undertaken to
publish the most elegant of these on
pre-recorded cassettes. Each pro-
gram is carefully vetted for interest
and quality, and then grouped with
others to form single-subject
cassettes.

Software currently available
includes games, junior education,
and business/household manage-
ment systems. You'll receive a
Sinclair ZX Software catalogue with
your ZX81 - or see our separate
advertisement in this magazine.

programming.

Some people prefer to learn their
programming from books. For them,
the ZX81 BASIC manual is ideal.

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

The package comprises a 160-
page manual and B cassettes. 20
programs, each demonstrating a
particular aspect of ZX81 program-
ming, are spread over 6 of the
cassettes. The other two are blank
practice cassettes.

Full details with your Sinclair ZX81.

The new 8K BASIC ROM used in the
Sinclair ZX81is available to ZX80
owners as a drop-in replacement
chip. (Complete with new keyboard
template and operating manual.)

With the exception of animated
graphics, all the advanced features
of the ZX81 are now available on
your ZX80 - including the ability to
drive the Sinclair ZX Printer.

— g | o — ||
Z X8I

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



REVIEW

MICROTAN - 05 oo

The construction of the kit
version of the Tangerine
Microtan was described by
John Dawson in Your
Computer June/July 1981. This
review covers the use of the
Microtan central processor unit
and Tanex boards.

THE TANGERINE Microtan 65 is an excellent
computer system both for laboratory/school
use and for those who are learning about
computing and/or who want a computer
system which can be started for very little
money and genuinely expanded at a rate that
the user can afford.

The Microtan companion and the Toolkit
EPROM — for which Microtanic Software
has gained official approval from Tangerine —
are indispensable additions to the system for
anyone wishing to develop non-trivial software
or who wants to know about the intricacies,
the nooks and crannies of the machine and
how it may be used most efficiently.

The Microtan computer system is con-
structed on a number of boards which plug
into a rigid backbone or mother board. Figure
1 is a block diagram of the CPU card and
Tanex, the expansion board. Both cards are
necessary before the system can be expanded
any further since the data bus is buffered on
the expansion board. There are also dedicated
links on the mother board from the CPU card
to the Tanex. The remaining slots on the back
plane are supplied by way of Tanbus lines.

Each board measures 20.3cm. by 11.5cm.
and is connected to the back plane by a high-
quality plug and socket. Half Eurocards will
also accept the same connector and Vero make
a half Eurocard prototyping board which can
be plugged directly on to the Tanbus. The
Eurocard dimensions are 10cm. by 16em. and
will fit into the system rack although, ifit is to
be supported by the rack slides, it will require
a small amount of additional work.

You can use the CPU board as a micro-
computer in its own right — it has an input
capability — either the alpha-numeric
keyboard or the Hexadecimal keypad — and
an output function — the UHF modulator
which connects to a standard 625-line
television aerial socket. It is, however, only
possible 1o save data and programs on tape if
the Tanex board is connected into the system.

The Tanbug monitor allows machine-code
processing using the 1,024 bytes of RAM on
the board. Half the RAM is used by the video-
display logic to provide a memory-mapped

fcontinued on next pagel
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Mounted Tanex and Microtan 65 cards

Figure 3. Graphics demonstration routine fo
produce a sine wave

LLRLE LY IS

Figure 4. Routine displays zero-page activity on
top half of screen

LIST

10 £10,0: FOR J=1 TO &3
20 £0,J,31+20 % SIN(JI/S)
30 NEXT J
40 WAIT 49139,128
50 £9,32

oK

L1FCF,8

IFCF A9 4C 85 10 A9 E9 85 11
1IFD7 A9 1IF BS 12 A9 CO BD EB
IFDF BF BD EE BF 8D ES BF 4C
IFE7 4B FC 48 84 48 AZ 00 BD
IFEF 00 00 9D 00 02 E8 DO F7
1FF7 A CO BD E7 BF 48 AA &6
1FFF 40
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(continued from previous page)

display of 32 columns by 16 rows. The type
font produced by the character gencrator is
unusually clear.

The second phase of the clock is used to
avoid conflict between the CPU and the video
logic and, consequently, the display is rock-
solid without the snow on the screen which
characterises less well-designed systems.

Addirtional integrated circuits to enhance the
upper-case display are available from
Tangerine and give lower-case letters and the
ASCII graphics characters, and a set of 256
chunky graphics pixels 64 x64=256. Again,
for someone wishing to invest in a system at a
price which corresponds to his spending
power, this is convenient. The Microtan
works perfectly with the original upper-case
display and this can be enhanced by plugging
in the extra chips as and when the user
decides. No changes are necessary to the CPU
board itself.

Figure 2 sets out the Tanbus connections —
the lines which begin with DMA are intended
for direct memory access and DMAPOT and
DMAPIN establish a daisy-chain for setting
priority of access in a DMA operation. There
is both a non-maskable interrupt line and an
open-collector interrupt request line.

The 6502 differs from the Z-80 CPU in that
all input and output is memory-mapped and
there are no separate I/O ports. An 1/O line is
provided on Tanbus so that you need decode
only input/output addresses in the 1K 1/O
memory space rather than the full 65K address
range.

Although it is not stated in Tangerine
advertisements, the Tanram board which
holds 40K of dynamic RAM can be paged by
the new version of Tanbug, and the system
rack, holding eight Tanram cards, can be
expanded to a total core capacity of
328Kbytes.

Tanbug has evolved through a number of
versions, of which the most recent is Tanbug
2.3. Tanbug is the machine-code monitor for
the Microtan 65 and contains the fundamental
input and output routines for the computer as
well as the routines necessary for
implementing the monitor commands.

At least 14 commands are available to the
user — full documentation for the 2.3 version
is being prepared — from either the Hexa-
decimal keypad or the full alpha-numeric
keyboard. The commands, with a brief
description of their function, are set out in
table 1.

A major change in the new issue is the
provision of software to drive a Centronics
interface 1o a printer. The printer is turned on
and off manually by typing Conitrol P and data
that is sent to the VDU is then echoed to the
printer. The printer may also be switched on
or ofl in a program by Basic instructions:

POKE 0, 144 turns the pnnter on
POKE 0, 128 1turns the printer off

Command of the printer depends on one bit
in memory location 0 and it would be better
practice to logically-And the bits in the
location, but the Poke instruction works well.

Tanbug is an elegant, logical and easy-to-use
monitor. The terminator keys — carriage
return, line-feed and escape — are used when
modifying a memory location to execute a
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command and return to the main monitor,

execute a command and proceed to the next Command Function

higher memory location, and execute a RESET Initialise system and display
command and return to the previous location. Tanbug mesage

These actions are carried through con- M Modify memory at Hexa-
sistently into the editing commands for the decimal address xxxx
Basic interpreter. The line-feed key, for | | LF Step up through memory
example, updates the current line of Basicand | | #5¢ Step down through memory
then opens the next line for further editing. | | *7*° ::mwgﬂv-dmmwd
Uniformity of the system commands is part of g
the dialogue design standards which are a 2 m g&:mlam
crucial element in making a computer friendly Lxxexx, y List v lines of memory starting
to the person who uses it. at address xxxx

The heavy manual supplied with the G Go, begin program execution
Microtan 65 CPU board lists the monitor at address xxxx
software and gives, among many other things, R Display pseudo-processor
detils of Tanbug and examples of how | | ¢ b L'“'-'“"“ e
routines in the monitor can be built into N Rk umﬁu ml e
programs written by the user. . clear single step

Xbug is a 2716 EPROM which contains P Proceed, past break-point or
cassette file-handling routines, and a simple naxt instruction — single step
assembler/disassembler package. The Tanbug Bxxxx,y Set break-point number y at
monitor recognises the presence of Xbug on location Xxxx
the Tanex board and the Xbug facilities can be 8 Clear breakpoints
accessed directly by monitor commands. The Oxxxx.yyyy Calculate offset between
Xbug commands are described in table 1 and :?:;Eff:s:ﬁ?ﬁ:r Yiyy oo
s iy shame that the cursor and Cxxxx,yyyy. Copy block of memory
terminator keys could not have been 2222 S13r1ing &t xxxx 10 yyyy 10
standardised completely with the rest of the 2373
software. Cntrl P Switch on off parallel printer

The line-by-line assembler — Translator — Cntrl V Switch on off serial printer
and disassembler allow you to type standard Cntrl S Swatch on) off screen
6502 assembler mnemonics. When the Cnurl L Clear screen — in Basic
Microtan receives a carriage return, the line is E;‘ﬁsﬁ SBNC COICHRTAY
checked for errors in the syntax and then c Eff’:; "'fs if: S—
:ramlated_ into micl'_ljne code. o wm::” ' 3:::“&5 a: d "

There is a considerable saving in effort ot Set fast casserte speed —
compared to entering the same instructions in 2 400 Baud
machine code. The spacing of the op-code and Dxxxx,yyyy, Dump to tape from xxxx, 10
other fields on the line is important. The free 222772 vyvy. using file name 2zz222
format memb[t to Zen and other, more Pxxxx,yyyy, Fetch from tape from xxxx, to
sophisticated assemblers is not permitted. In fziaz YYyy. using file name 222222
the same way, there is no provision for labels Bxoox,yyyy, Examine ey from xxxx, 10
and it is not possible to store the source code ;.i:::: 'E::"r g -'i'name :::tzz:ar
on tape for later editing. ':t ”;,;2‘:"! -

The disassembler — Interpreter — coexists r— iiscoret — disassembie:—
with the assembler and will recreate 6502 from acdress xxxx
mnemonics from machine code; jump instruc-
tions and subroutine calls display the absolute e
address 1o which the jump will be made. Once FaDE L T TRnbug coniandy
again, it is not possible to edit the | Figure /. Block diagram of Microtan and Tanex
disassembled lines. The fact that the two | boards
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Figure 2. Tanbus connections

packages are permanéntly in the system and
can be called instantly by a single-letter
command reduces some of the disadvantages
| have mentioned.

Why do you need to keep source code on
tape when machine code can be stored, read
back into the computer and disassembled
instantly? However, the lack of the facilitiy to
introduce new lines of code into a program
displacing the rest of the program upwards,
and re-computing any relative or absolute
jump instructions is 4 noticeable limitation.

The Translator calculates relative jumps
automatically and is probably worth having
for that reason alone, as it requires less
keyboard work and thought than the Offset
command in the monitor.

The hardware and software combination in
the Microtan 65 for dumping and ferching
data 1o and from cassette tapes is extremely
reliable at the standard Computer User’s Tape
System, CUTS, speed of 300 baud. The high-
speed Tangerine format runs at 2,400 baud
and requires more careful adjustment of the
volume control level and a little more care in
choosing a suitable cassette recorder. There is,
of course, a test program in the Xbug manual.

The Basic interpreter for the Microtan 65 is
supplied in three ROM chips which plug into
the Tanex board. The interpreter occupies
10Kbytes and uses Xbug for the tape input
and output routines. The Basic users’ manual
supplied by Tangerine with the interpreter
integrated circuits has more than 80 pages of
well thought-out and presented information.

The text is interspersed with many examples
and would be a good general teaching manual
for Basic. The value of the manual is increased
in comparison to other Basic interpreters and
has been written in English for a UK.
computer.

You do not have to cope with U.S. witticisms
or translate the text from the Kim, Sym, Aim
and Apple, Pet system specific tractis. The
examples range from an immediate print
statement:

PRINT 1/2, 3*10 (*means multiply, / means
divide)
to the derivation of trigonometric functions

CONCLUSIONS

M The next product from Tangerine will

be the Tangerine Tiger, which may
be a packaged twin processor
computer aimed at the domestic
rather than thu laboratory/hobby
markets.

B External expansion from the Tiger
may be by connection to the
Microtan range of cards.

B Such a logical expansion based on
bus compatibility between the Tiger
and the Microtan would provide
peace of mind for anyone who is
considering buying a Microtan 65.

M Apart from its successful sales
figures, the company’s future plans
are based on a complementary
development of another awtam
rather than the production of
second changed model of th&
Microtan.

B A high-resolution board offering 266

by 256 points and black-and-white
graphics should be available soon
and a disc operating system is also
under development.

B Finally, vnumwlﬂ:ﬂntfupmgmm
from the Microtan companion to
whet your appetite for the book.

B Figure 4 is a machine-code program
which displays the zero-page activity
on the top half of the screen when
another program is running: the
machine-code instructions use a 6522
VIA in the second socket on the
Tanex board.

B Enter the code, execute the program
by G IFCF and enter Basic; protect
the program by answering 8100 to
“Memory Size?” and then be
fascinated.

B Both the Toolkit and the Microtan
companion enhance what is already a
most attractive computer.

such as the hyperbolic and inverse hyperbolic
ratios and a simple routine for sorting lists of
string data.

The examples are pure in that they are
intended to show how the Basic language
works rather than to demonstrate specific
applications for the machine. The machine
does not have the Acorn Atom's instant facility
for entering assembler/machine code; nor are
there instructions such as ‘Print Using', If-
Then-Else, or Print @.

Deek and Doke are absent and you cannot
directly open and close a data file on tape. 1
confess that none of these omissions is
particularly worrying or limiting except
perhaps the If~Then-Else instruction, which I
can achieve in any case with one extra line in a
program.

On balance, [ think that the machine’s
advantages lic with orthodoxy particularly
when the Microtan companion book is available
for those who wish to adopt a radical approach
to their programming. The techniques in the
Microtan companion for extending the
machine-code call instruction, USR (I), should
keep many people occupied for a considerable
time.

The Microtan compamion and the EPROM
Toolkit give an extra dimension to the
Tangerine Microtan. The EPROM contains a
number of extraordinarily useful additional
commands including, among others:

Control A Clear screen and set alpha mode

Control G Clear screen and set graphics mode

Control N Autoline numbering

Appand Append a named file from tape

Re-number Re-numbers lines, Goto and Gosub
instructions

Control Z Calculates a decimal number from
an entered Hexadecimal number

# 0 1o # 10 Powerful machine-code graphics
routines

The Append command is worth the price of
the chip alone as it makes serious pro-
gramming possible by the development of sub-
routines which can be stored on tape and then
incorporated into other programs at a later
date. For example, I shall store a standard set
of printer routines oh tape for use with an
Epsom MX-80 FIT.

The graphics instructions are another giant
leap forward for Tangerine owners. The
routines are very fast and flexible, the VDU
can be filled faster than your eye can twinkle
and figure 3 is a listing of a demonstration
program.

Having started by saying grandly that the
Tangerine system reminds me of fine equip-
ment, it is a little embarrassing to have to
confess that the first integrated Ccircuit
containing the new Tanbug 2.3 which I
received appeared to be faulty. Even Rolls
Royces go wrong sometimes and then mal-
functions occur; it is the attitudes of the
manufacturer which are vitally important.

I have visited many small computer
companies and there is an enormous diversity
of management styles and staff attitudes. Some
are disorganised, others are autocratic and
repressive, others are friendly and enthu-
siastic. When I visited Tangerine [ liked the
attitudes as well as any I have seen anywhere,
It should be self-evident that staff motivation
and attitudes to work are an integral part of
running a business successfully.
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-------- All hordwore is sent with complete instructions and
progromming exompies , Pleme aiiow 28 days for deiivery .
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Why Wait — ATOMS in Stock QS MOTHER BD, =====cesesss=s ZX=80 / 8] =mm===ecacaaas -
Contact the ACORN SPECIALIST IN YORKSHIRE Extends existing port to allow ony Rem Pack + two other boords to be fitted ,
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:GAME 7 Green Things + Ballistics + Snake £ 11.50 graphics chorocters ; gomes characters (real spoce invoders) . Works with
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x QE CQN!:!ESIOR i ---n--'-----zx-ﬂ.ﬂf Bl mecccmccccncmccce=== £ 3 : 00
*MATHS PACK 1.MATHS PACK 2.MATHS PACK 3. £ 11.50 T
*UTILITY PACK 1, Disassembler + Fast COS + Renumber £ 11.50 ot et o sy e e
*ATOM DATABASE Versatile & efficient £ 11.50 o Sy o Mo o \Exonp d
*PEEKO-Processor Simulates micro £ 11.50 SOFTWARE ===es==s== All software Is recorded twice on high quality cassetres
*ATOM FORTH Full implementation £ 11.50 o i SSRGS
*ATOM FORTH User's Guide £ 5.00

mes= 3K RAM minimum ==e=cee 4K or BK ROM =cee- £5:50
. _ BOOKS Fast, Flicker free , Machine code , Moving grophics venion of Arcode Game.,
:ATGM Business by J. Phipps Most complex moving graphics game yst for ZX=Computers , Up to B4 Fast
_?JEETgﬁ'“ME:;'LC;ﬁ“E} moving charocters on screen ot once . First and only Full screen disploy .
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ICRO'G o UK Subscription Dept.

24 Woodhill Park Pembury Tunbridge Wells Kent TN2 4NW

WE MUST BE GOING SOFT!!
IS THIS special offer too good to be true?

ggl:!l- :EF it’s from MICRO-80 — the specialist magazine for the TRS-80 and VIDEO
IE.

IF YOU complete the coupon below and take out an annual subscription to
MICRO-80 we will send you a FREE program cassette worth almost as much as the
subscription itself.

MAKE SURE you are not missing out — subscribe now!

Please enrol me for an annual subscription and send me my FREE cassette program. |
enclose £16.00

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

Software offer applies to U.K. residents only. Overseas subscription rates on
application.

BT . i B T B G i A M i 203
BLOCK CAPITALS PLEASE

AddrESS"l|‘|l"' llllllllllllll B @ & & ¥ 8 F & B F OB B B B B B & ® B B B §F @& @ B @ & B B B & & @ @& & & @ @ & @ @ & & &
YE 1B

YOUR COMPUTER, OCTOBER 1381



Step hy step with the
computer system 5
designed for
tomorrow.

* 6502 Microprocessor
* 2K Monitor TANBUG

* |ntelligent socket accepts keypad
or full ASCII Keyboard

* Chunky Graphics and Lower Case
Options

* Connects to unmodified B/W 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 memory, medify memory
locations and much more.

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, Microtan 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 chips plug into the Microtan board

MicrotanBs

£79 02 sy
VAT Built
€690 ™
AT
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
extra 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 kil.
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 VO 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 RAM and up to 14K of EPROM
using 2716 or 2732 chips.

XBUG and BASIC
XBUG 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 Microsoft 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
BASIC plug directly ~ —
into Tanex and are

supplied with comprehensive user
manuals.

Parallel /O
When fully expanded Tanex includes
two V.|.A.s (Versatile Interface
Adaptors) which implement the
cassette interface and the parallel /O
ports. Software in TANBUG V2.3
enablas you to plug in and use a
Centronics type printer. The two V.LAs
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
IfO port that can be used to interface
RS232 or 20Ma loop terminals or
VDU's, again all controlled by TANBUG
Va.a3.

Whether Tanex is purchased in a
minimum or maximum configuration,
Tanex will buffer the data bus and
configure the system memory map for
maximum expansion,

To complete Tanex, a
comprehensive user guide is supplied
which contains full constructional
details. This manual is also available
separately,

TANEX options
10K extended MICROSOFT BASIC
Serial /O Kit
Extra RAM (2114s)
XBUG
6522 V.I.A.
2716 EPROM for your own software

Tanex (Min Config) Kl £5095 inc VAT and P L P
Targs (Min Canfig) Assembled D62.45 inc VAT and P& P
Expanded Tanex Kil 10468 inc VATand PA P
Expandad Taneéx Assembled L1168 18 inc VAT and PA P

Vehtehf«
(OMpUIT Sustcs N

Forehill Works, Ely,
Cambs. CB7 4AE.
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PROJECT
CONTROUNG ELECTRIC

In his last article John Dawson
showed how a radio-controlled
transmitter and receiver could
be used with a computer, and
built a radio-controlled pen
recorder. Having shown in
principle that a computer can
be used as a remote device he
now explains how DC electric
motors can be controlled.

THE CHARACTERISTICS of shunt and series-
wound DC motors can be complex. In them,
electromagnets are used to generate a magnetic
field inside which the rotor spins. The devel-
opment of magnets made from rare-carth
ceramic materials has produced far greater
field strengths. Permanent-magnet DC motors
are now used in many applications which
would not have been feasible 10 or 15 years
ago,

The concurrent development also of large
power transistors, Darlington power trans-
istors and, most recently, power field-effect
transistors, FETs, permits the regulation of
DC motors by using techniques such as pulse-
width modulation, PWM, of the voltage
applied to the motor.

New DC permanent-magnet motors are still
expensive, but the excellent high-torque motor
illustrated is available at a cost of £3 to £5. The
motor is a windscreen wiper motor from a
Datsun 120A and I obtained it from a car
breakers.

The motor runs on 12V, can be reversed by
reversing the polarity of the applied voltage,
weighs lkg. and consumes slightly less than
1 amp with no load. There are three brushes
on the commutator inside the motor which are
set at different angles, and various speeds can
be achieved by switching the power supply
between them.

The output shaft of the motor drives a
worm-reduction gear which has a ratio of
approximately 80:1 which slows the final shafi
output speed to berween 40 and 60 revolutions
per minute, rpm. The gear driven by the
worm is made of plastic, and inside the
housing for the reduction drive there are two
contacts which are connected when a metal
segment on the plastic gear rotates past them.

At the output shaft, the motor has consider-
able torque. When the motor is stalled, which
is impossible by gripping the shaft, the current
consumption rises to between 3 and 4 amps,

The output shaft on the motor in the illus-
tration is just under 2.5cm. — lin. — long,
which is unusual and makes this model much
simpler to use. The wheel in the photograph is
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15cm. in diameter — 6in. — and is available
from many hardware shops. It is intended as a
repiacement wheel for domestic appliances
and children’s toys.

The wheel is a loose fit on the output shaft
from the motor and if the retaining nut from
the windscreen wiper motor shaft is forced
into the hub of the wheel, a mechanically-
inclegant but practical connection may be
made.

When the motor unit is mounted as one of
two drive units on a remotely-controlled
trolley, it will need a pin through the wheel
hub and the axle to transmit both forward and
reverse drive.

The Acoms AP-435 digital proportional
radio-control system, which serves as our
radio-control interface, was described in the
last article. The servos used as actuators for
model control are connected to the receiver by
three wires. The red and black wires carry
power from the 6V receiver battery to the
servo and the control signal is transmitted as a
series of variable width pulses down the third,
white wire.

Figure 1 illustrates the PWM signal that sets
the output from the servo. The horizontal
scale in the figure is distorted to emphasise the
change in width of the signal pulses.

Within the 20ms. period, a pulse for each
of the four proportional channels is trans-
mitted. One of the purposes of the receiver is
to demultiplex the incoming stream of digiral
information, routeing information from the
correct input channel, used for joystick move-
ment, on the transmitter to each servo,

Clearly, the transmitter will need to send
some information with each package of control
data to synchronise the receiver. Taking into

The motor

| S mdth

Figure 1. Pulse width modulation — one channel
oulput from radio control receiver

Figure 2. Radio controf PWM to analogue
interface
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MOITORS

The motor with wheel attached

account the fifth output socket on the radio-
control receiver, you might expect that the
maximum pulse width from one channel
would be between 3and 4 ms. — 3.5 X 5 =

17.5ms. total.

In fact the pulse width varies from 0.5ms. to
3.5ms. when the input to the transmitter
encoder chip is connected to ground or +5V

respectively.

The pulse stream output from the radio-
control receiver cannot be used directly to
control a motor as the duty cycle varies over a
limited range — 0.5 10 3.5ms. repeated every
20ms. equals 2.5 percent to 17.5 percent.
Effective PWM of a DC motor requires a duty
cycle which is variable from close 1o zero 10

100 percent.

Figure 3. Motor interface circuit

Figure 2 is the circuit diagram for an inter-
face to convert the PWM signal from the radio-
control receiver to an analogue DC output at
the collector of TR3. To test the circuit on its
own, a load of approximately 5,000 ohms
should be connected between the collector of
TR3 and the + 12V supply line.

The transistor types should not be critical in
this application and most small-signal NPN
transistors should work successfully. Using
the joystick on the radio-control transmitter —
varying the width of the receiver output pulse
from 0.9ms. to 1.7ms. — I obtained a swing in
the collector voltage of TR3 of 2 1o 7V.

Figure 3 shows the circuit I used to vary the
power applied to the windscreen wiper motor.
Four TIP3055 NPN power transistors, equiv-
alent to 2N3055, are connected in a bridge and
must be arranged so that either transistors 2
and 3 are conducting, which drives the motor
in one direction; or transistors | and 4
conduct, driving the motor in the reverse
direction.

The transistors on the same side of the
bridge, i.e., | and 3, must never be allowed 10
conduct simultaneously as this will short-
circuit the power supply and burn out the
transistors.

The 555 tmer IC is connected as a free-
running oscillator with a variable mark/space
ratio. In other words, the period of time for
which the timer is turned off is constant while
the time for which it is turned on can be varied
by changing the DC voltage applied to pin 5.

The arrangement shown in the circuit
diagram is unsophisticated and cannot have an
ideal duty cycle from zero to 100 percent. A
more complex circuit utilising a dual timer,
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the 556 made by several manufacturers, could
be constructed in which one half of the IC
generates a constant-width pulse when it is
triggered by variable-frequency pulses from
the other half of the chip.

In my experience, the minimum period for
which the motor is turned on should be not
less than about 50ms. to take account of the
inertia of the rotor.

The fixed-space period in the simple circuit
cannot be overcome by increasing the
frequency at which the 555 chip operates since
the mark period also shortens, and the point is
reached at which the motor turns sluggishly
while singing quietly to itself at the frequency
of the applied modulation. This is unsatis-
factory.

The IN3002 diode is intended to prevent
voltage surges caused by the motor from inter-
fering with the operation of the timer. Despite
adding a 7812 voltage regulator IC to the
positive supply line to the timer, there are
conditions using the radio-control interface in
which the system locks up, turning either full
on or completely off.

I expect that replacing the 1,000 ufarad
smoothing capactor with a 20,000-30,000
M farad capacitor will help. Putting the motor
drives on to a trolley powered by a car battery
should reduce the problem, and the battery
has a lower internal resistance than the mains
power supply used for the initial construction
and testing.

The motor can be reversed by applying the
PWM signal to point B which will turn on
transistors TR5 and TR8 — | and 4 in the
bridge. Probably the simplest way to achieve
this is to duplicate the 555 or 556 timer circuit
for the reverse input to the bridge, breaking
the pin 4 connection at E and connecting the
re-set pin on each timer to alternate outputs on
a 7474 flip flog IC — see figures 4 and 4a.

Using the Q and Not-Q outputs will guar-
antee that both arms of the bridge cannot be
turned on at the same time and the motor can
be reversed by putting a pulse into the clock
input on the 7474 chip.

Alternatively, it should be possible to gate
the stream of pulses from one 556 to either the
forward or reverse inputs to the bridge using a
flip-flop and some simple TTL 7400 Nand
gates. The DC wvoltage which wvaries the
frequency of the timer is applied at point A
and could be derived from a local sensor as
well as the remote computer.

For example, the classic tortoises built by
Dr Grey-Walter had only two sensors — a
rotating photocell on the top of the tortoises’
“shell” and a sensor to detect a collision. Yet
two of the machines would generate quite

fcontinued on page 53/

YOUR COMPUTER, OCTOBER 1381 51



\

s

\.

NEW

ZX81 sorrware ZX81

THE ORACLE'S CAVE

TRAPPED IN A MYSTERIOUS CAVE COMPLEX YOU
MUST USE SKILL AND DARING TO FULFIL YOUR
CHOSEN QUEST. ONLY THEN WILL THE ORACLE
RELEASE YOU FROM THE FIENDISH MONSTERS AND
DEMONS WHICH CONFRONT YOU AT EVERY TURN.

THE RISKS ARE GREAT BUT 50 ARE THE REWARDS
IN THIS FASCINATING NEW ADVENTURE GAME FOR
ONE OR TWO PLAYERS. EACH DESCENT INTO THE
ORACLE'S CAVE PRESENTS A DIFFERENT AND
EXCITING EXPERIENCE.

WRITTEN ESPECIALY FOR THE 16K ZX-81 THIS
PROGRAM IS AVAILABLE IN LISTING FORM WITH
FULL INSTRUCTIONS AT £5.95 (ADD £1.00 IF
REQUIRED ON CASSETTE)

SEND CHEQUE/PO WITH ORDER TO:

DORIC COMPUTER SERVICES
E 17 CLAYBROOK AVENUE

LEICESTER LE3 2GX .

MACHINE LANGUAGE MADE SIMPLE

ZX80 AND ZX81

This new book is a must for any SINCLAIR user who
wants to make full use of his SINCLAIR ZX80 and
ZX81. Go beyond Basic into the world of MACHINE
LANGUAGE PROGRAMMING anc open computer
horizons you never thought possible! Learn how to use
the SINCLAIR computer's own language and finally
find out what PEEK and POKE is all about!

MORE COMPUTING POWER IN LESS
SPACE!FASTER
RUNNING PROGRAMS!

E_ W Written for the complete beginner as
-~ well as for Ine expenenced
gl SINCLAIR user, MACHINE
. el LANGUAGE MADE SIMPLE has
: + —_—— var 12 ki h
p "'-'-F m 'h_- over 120 pages packed wit

. i programming technigues, hints and
g tips
-5 .'" it | WRITE YOUR OWN MACHINE LANGUAGE
PROGRAMS...

NN NN NN NN

* USEFUL BASIC PROGRAM TO EDIT MACHINE LANGUAGE * COMPLETE
*UESCHIF'TIDN QOF THE INSTRUCTIONS GROUPED BY SUBJECT AND BY
*US{FUL NESS * NUMEROLIS SANPLE NE LANGUAGE ROUTINES DE S:IG".\IED‘*
*SF'FCIFIEALL? FOR THE SINCLAIR B0 4 8 * SHAPLE EASY TO USE LOOK LP
*

TABLES
£8.95 (plus 50P pap)

L8 8.8 8. 8.8 8.8 8 888888282828 820

ook

l Please sand md copwi MACHIME LAMGUAGE MADE SIMPLE
' FOR YOUR ZXB80 & ZX 81. CILHR X i i I_',';-I:""S‘""-‘“‘- l
Corréspondence Glebe Cottage, Glebe House Staton Aa Chaddegion, .
l Lewgnton Buzrzard Bedlordshere LUT l
I Please enclose chequa o P Q. lor £9 45 per copy Oroers outsoe the UK £9.95
MNAME l
B comess veio f§
L--------------- - e el

ZX80/81 16K RAM PACK

2K RAM Pack
4K RAM Pack
8K RAM Pack
16K RAM Pack

ZX Keyboard

£15.95
£22.95
£34.95
£42.95
£27.95

RAM PACKS. All RAM Packs are supplied built and tested, and simply plug into
your port on the rear of the computer. The 2K and 4K RAM work with the
onboard RAM, example 4K + Onboard = 5K,

KEYBOARD. A full size keyboard for the 80/81. The keyboard has all the 80/81
functions on the keys, and will greatly increase your programming speed. It is
fitted with push type keys as in larger computers.

Please add £1.00 P/P for above items
Specify on Order ZX80/81

dk’tronics

23 Sussex Road, Gorlesto, Gt. Yarmouth, Norfolk
Tel: Yarmouth (0493) 602453

g2
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{continued from page 51)

complex behaviour when put together in a
room, approaching cach other and then retrear-
ing or circling.

Returning for a moment to figure 1 clarifies
one aspect immediately — the servos used by
Acoms can be controlled directly by the
Microtan. The 6522 Versatile Interface
Adaptor, 6522 VIA, contains timing circuits
which can be used 1o generate variable-width
pulses depending on data values stored in the
appropriate memory locations. It should be a
simple matter to run the pen recorder or many
other devices directly from a Basic program in
the Microtan.

The Tanex expansion board for the Tanger-
ine Microtan computer uses the 6522 VIA 10

parallel data ports, two 16-bit programmable
timer/counters and a serial TTL data port.
The board has sockets for two VIAs.

The 6522 VIA is truly a remarkable integ-
rated circuit with more different functions
built in than the Z-80 parallel input/foutput
chip, PL/O. A block diagram of the 6522 IC —
figure 5 — illustrates the internal organisation
of the chip. The parallel ports allow each bit to
be set up as either an input or an output by
loading a profile or mask into the data
direction register — DDRA/DDRB.

The second timer, T2, operates as an inter-
val umer when a control bit is set in the
auxiliary control register. The counting period
for the timer is established by loading data
using a write-T2C-H operation after the low

Approximate outside values for the range of
pulse length required — 0.5 w0 3i5ms. —
will be 325 decimal o 2250 decimal. The
timer is triggered by the write-T2C-H
operation,

The first timer, T1, consists of two eight-bit
latches and a 16-bit counter. This timer can be
programmed to act us a (ree-running variable-
frequency oscillator. A number to control the
width of the output pulse can be loaded into
the low-byte latch and when a second number
is written into the high-byte latch with a write-
TIC-H operation, the data from both the
latches is transferred to the 16-bit counter and
the timing process started.

The counter is decremented at the system
clock rate of 750kHz. When the counter passes

implement  two  eight-bit, bi-directional, | byte has been loaded by “write T2L-L”. | zero an interrupt is generated and can be used
1o initiate a write operation to the high byte of
Figure 4. Connection diagrams timer 2 and, consequently, to produce an
O output pulse which will recur 20ms. later,
The circuits and devices in this article are not
BC 109 TR1,2,3 glossy, finished products — they work,
2N 3533 TR4 certainly, but are intended primarily as a
source ol ideas on which you can build and
Bose diogram explore. Unfortunately an  oscilloscope is
Baose almost essential for examining variable pulse
widths but it does not need a sophisticated
. specification to cope with the pulse trains pro-
TIP 3055 Emitter Collacior duced by these circuits. The only other rest
instruments [ have used are a 20,000 ohm/volt
| N multimeter and a resistance substitution box.
It is very easy to imagine that something you
wish to achieve can be done only with exactly
the required tools, and the expansionist cra of
J L _‘ L the 1950s and early 60s in the universities and
9o bt other sectors of education tended to reinforce
0 Vi the philosophy that you had to have the proper
oachonge () ~ D Ve *5/+i5woins equipment to conduct good research.
Yet an earlier generation of scientists were
s i used to adapting what was often military
Coniel volage &2 P Theesnold surplus equipment. Many great men such as
Resst O ) Control visage Faraday or Rutherford were used to construct-
ing their own apparatus. When Lord Rayvleigh
e s pa was separating the rare gases from nitrogen he
Trigger O ) Outpat needed a dry room in which to carry out an
= experiment and he hung freshly aired blankets
St i e} (D e around the walls of his laboratory.
; Resourcefulness ol this nature can allow the
Base Emitter production of eflective equipment Irom simple
Collector maternils whose original design often have no
direct relevance.
Figure da, 555 twmer internal connections Figure 5. Block diagram of 6522
T 0 L
(!;""' Reser okt
e ? @ Flogs (IFR) J
:‘:'; rotie (ER)
¥ e D
. ) b i
- L] P hfw]'ﬁ
s e - |
e o e
26 G Functon contral
-:u ) | 501 e 8
—i{T S - B et :>_E_u:.¢r_uf-=_m_ 15R) - — CBZ
m}_w__@ e (TICH ! ITICL
] outens [ L— =] Tierer | Fort B registers
ol — gt latch
e oo m—: - T _%_" Sultes
e RS2 —— — ”&;‘_i: :D_ mgn_a__@ (P& @W“
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Bridge SoFtware
Quality SoFtwyare

FEamn THE

22ZZIZZ X g8B8E88 Q00 .
5 tiii gaeses; o°
oy '

;
ZEETLTE xt it “BB&ta 2

-u"-\r
232258 X x 8888
2 : X e-ams 1
zérzzz x X 5553 fn

. . . well thought out . . . éxcelfent documentation . . . much
the best of any | have had for the ZX80" (J.M., Edinburgh]
“16K MULTITEXT for the ZX80 is excellent” (K.S., Nottingham|
“Enjoying ‘GAMES’ (for the ZX81) very much — “Letter Square’
is quite addictive” (F.W., Manchester)

ZX80 software now half price — send s.a.e. for details.
SAMPLE PRICES for ZXB1 software:

1K GRAPHICS (Kaleidoscope, Large Print, Medium Print, Draw a
Picturel. Manual only (contains accurate Iisnngs notes,

information and ideas).. ...E3.00
Package of cassette and manuaﬂ ..E4.50
1K GAMES (Duck Shoot, Moonlander, Hangman ‘Crossword,
Letter Square). Cassette and instructions.. ..£3.00
16K GALAXY INVADERS in maching cnda Casseﬁe and
instructions. . .E2.50

16K MULTIGRAPHICS — create drawmgs advertlsmg dtsplapa
atc. on screen. Displays can be saved on tape, printed on your ZX
printar. Cassette and iNSIUCHIONS. .......coieiiimiiiimsnsna e £3.50
1K STATISTICS — cassette and instructions...................E3.00

Send s5.5.e for details
* Mail order only *

BRIDGE SOFTWARE (Y)

36 FERNWOOD, MARPLE BRIDGE
STOCKPORT, CHESHIRE SK6 5BE

NORTH EAST

MICROCOMPUTER CENTRE
AND ENTHUSIASTS CORNER
ACORN — VIDEO GENIE — SWTP etc
PRINTERS

SEIKOSHA, GP80, EPSOM, ANADEX
QUME ETC

DISC DRIVES
FOR ALL MICROS
CHIPS — RAM, SUPPORT ETC

ACCESSORIES
PLUGS CABLES ETC.

CONSUMABLES
PAPER CASSETTES AND DISKETTES ETC

MAINTENANCE
FULL SERVICE AVAILABLE

FOR FULL DETAILS, INFORMATION & PRICES
CONTACT
HCCS ASSOCIATES
533 DURHAM ROAD LOW FELL
GATESHEAD TYNE & WEAR
(0632) 821924
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new and
popular
Sams Books

Don Loncoster Andrew C. Staugaard Jr

The Cheap Video 6809 Microcomputer
Cookbook Programming and
£3.85 672-21524-) Interfacing, with
Milchell Waite Experiments

Computer Graphics £9.05 672-21798-8
Primer R—

£8.40 672-21650-7 Son of Cheap Video
£5.80 672-21723-6

Jonathan and Christopher Titus
ond David Larsen

TRS-80 Interfacing: Book 1
£5.80 672-21633-7

TRS-80 Interfacing: Book 2
£7.10 672-21739-2

Mitchell Waite and Michoel Pardee

Your Own Computer
Second Edition

£5.15 672-21860-7

Stephan Murtha ond Mitchell Waite
CP/M™ Primer
£7.75 672-21791-0

J. Knutch

Experiments in Artificial
Intelligence for

Small Computers

£4.50 672-21785-6

David Fox and Mitchell Waite
Pascal Primer
£11.00 672-21793-7

J. Downey and S. Rogers
PET Interfacing

£11.00 672-21795-3

Marvin L. De Jong
Progamming and
Interfacing the 6502,
with Experiments Progamming and

Etmer C. Pog £7.75672-21609-4

and Jomes C. Goodwin fl Z-80 Microprocessor
The S-100 and Progamming and
Other Micro Buses Interfacing: ook 2

Second Edition
£6.45 672-21810-0 £9.70 672-21610-8

Leon Sconlon
6502 Software Design
£7.50 672-21656-6

Andrew C. Staugoard, Jr.
6801,68701 and
6803 Microcomputer
Progamming and
Interfacing

£9.05 672-21726-0

Williom Barden, Jr

Z-80 Microcomputer
Handbook

£5.80 672-21500-4

Elizabeth and Joseph Nichols
and Peter Rony

Z-80 Microprocessor

Prices are comact at the fime of
going 1o press but may be subject o
change. All fitles advertised are
published 0s poperbock books.

For details of our full range of Soms
Computing Books please write fo
Jean Walmsley ot Prentice-Hall
Intemational af the oddress below

Dealer enquiries are welcome:
please contact Roy Jones at the address below or
telephone Hemel Hempstead (0442) 58531.

» International

66 Wood Lane End, Hemel Hempsteod, Hertfordshire, HP2 4RG, England.
Exclusive distributors of Howord W. Soms books in the UK and Europe.

Prentice-Hall @




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 and Trevor
Sharples will do their best to answer your
queries. Please include only one question per
letter and mark them ""Response Frame"'.

VIC COLOURS

B I saw the Vic in action at a
computer show recently at
Wembley, and was most
impressed by the colours. Are
they hard to program? I have not
had any experience working
with a computer.
Martin Marshall,
Crreenford.

THE COLOURS can, indeed, look most
impressive on the Vic, but we arc
afraid any explanation on how you
program them may not mean much
if you have had little previous
experience. However, vou shouldn’i
worry about that — you'll find that
after a few days’ hand-on experience,
you will be able to add colour easily
to your programs. You can set the
border, the area around the text area,
with any of eight colours. Also, the
background behind the text can be
set with any of 16 colours, The
colours are specified by bit patterns
in the colour-control register at
location 36879, You can choose the
gppropriate value for the pair of con-
tours you want from a rable which
Commodore supplies. Suppose you
want a black background and black
border, then you enter:

POKE 36879.8.

While for a green background with
purple border you enter:

POKE 36879, 72.

By setting bit 3 of the same
register from one to zero, you can
reverse for each colour position the
colour of the graphic and that of the
background,

ADAPTED ZX-80

BI own a Sinclair ZX-80
equipped with the new BK Basic
ROM. Although much has been
written on the functional
capabilities of the ZX-80, and
more recently with the ZX-81,
very little information has been
released with respect to the
adapted ZX-80. I would greatly
appreciate any information you
may have on the adapred ZX-80.
Furthermore, | am considering
the possibility of increasing the
storage capacity by fitting the
16K RAM pack. Do you think
that the advantages will override
the increased expense?
D Dawson,
Leeds,

Ty sEw-ROM ZX-80is identical 1o
the ZX-81 in all respects except one,
and so nearly everything written for
the ZX-B1 will apply to your
machine. The only exception is the
display. As you know, the ZX-80 and

those litted with new ROMs exhibit
the most alarming Micker whenever a
kev 15 pressed, and the screen goes
hlank while the machine is thinking.
This does no happen on the new
ZX-81 when in the Slow mode. You
can now buy a kit from Compshop
which gives new-ROM ZX-80s the
flicker-ltee display, but the ki is
certainly not for beginners, Apan
from this, read everything on the
£X-81 as though 1t applies to your
machine. As you probably realised 1o
your sorrow, the 1K ZX-81 will 1ake
far less program than the K £X-80,
s0 for manv programs a larger
memory than LK s required. There-
fore, the 16K pack, which contains
far more memory than you are ever
likely 10 need, could be g wise invest-
ment. It s unfortunate thar, despite
claims to the contrary from Sinclair
Research, the 16K packs have not
proved in our experience very
religble, and tend to forget every-
thing they are holding at random
intervals, However, if’ you're pre-
pared to accept this as a possible
defect with the 16K pack you buy,
by all means go ahead. There is a
simpler solution il you feel 16K is
more than vou need — see P C
Jowsey's leter.

TROUBLE IN STORE

B We have a ZX-81 and find it
impossible to store programs

from it on cassette. Sinclair
admits there have been
problems, and has issued a

leaflet but says it takes some

time to distribute. Can you offer
any advice?

D Samerville,

Tettenhail,

You say you find it impossible to
“store” programs on cussette. We
assume you mcan you can pul
something on to the cassette, but
cannot then transfer it from cassetre
back into your ZX-81. Il you find
you cannot even put something on to
the tape, you have a problem with
your machine, and n should be
returned for service. If, however,
you <an put the material on the
cassette, but cannot then transler it
back, try the following. Always clean
the recording head before loading or
saving. Use compurer quality tapes,
preferably C-12s or C-20s. Buy good
quality leads and do not let the leads
from the ZX-8] to the power supply
cross over your cassente leads, If you
can afford ir,- buy a head de-
magnetiser, £5 o L)1, and use ut
regularly, Make a security copy on
your own machine of any software
you buy. You'll find you have far
less trouble loading programs

recorded on your own equipmént
than you may do with software
recorded on another cassette
machine. The loading technique
should be: Start the tape. When the
silence begins, press Load then
Newline. The ZX-8] needs at least
hall’ a second of silence o load.
Make a short, three-line program,
and use it to practise loading ar
different volume seting. When you
achieve success, make the volume
setting permanent — with a stuck-on
paper arrow to mark the spot, or a
little notch — and always set it to
this point. Use batteries il you can,
and do not use them for anything
else except your ZX-81 so they sray
fresh.

RANDOM
NUMBERS

W1 have a Sharp PC-1211
pocket computer. There is no
function om it to generate
random numbers, and the
routine given in the manual is
long, and difficult 1o
manipulate. Can you give me a
simple program which will
produce random numbers in a
specified range?
L .E.I'fh'r,
London NWTO.

HERE 15 a one-line program which
will fit the bill, and can be adapted
casily for any computer with Basic
and floating-point arithmetic. It has
been set to produce numbers in the
range one to six bur that can be
changed. Put it in a subroutine, and
call it when a random number is
required.

X=X+ 77w X=X =INT(X):
D=INT{X"6)+1

BASIC DIALECTS

W As a would-be purchaser of a
personal computer in the £200
range, | was interested to read

the first edition of Your
Computer. On page 35,
Response Frame, under the

heading ‘‘Best computer™, you
compare the ZX-80, the ZX-51
and the Acorn Atom. You say:
“The Acorn Atom language is
difficult and could be
bewildering for a beginner™. Yet
the Acorn Atom advertisement
opposite on page 34 states that
the Atom operates in Basic. |
understand that there are many
dialets of Basic, but please could
you explain, in simple language,
what is particularly difficult
about the Atom version?
R Humphreys,
Liverpoal,
THERE ARE many features of Atom
Basic which are a little unusual, but
which you will quickly master.
Many Atom users find the going a
little hard at first, but later swear by
their machines. The Atom is so
flexible, and —  our expericnce —
so reliable, that this can outweigh
the disadvantage of the unusual
Basic. A few examples of Atom
Basic: strings must be dimensioned
before use; semicolons do not join

print statements as in most Basics
but are used to separate statements
in a multi-statement line; the dollar
sign is uscd very conveniently
instead of the more usual CHRS 10
print a character; you can Goto
labels — inverse letters — rather
than to line numbers. Many of these
features prove wvery useful im,
practice, bur could be, s we said,
bewildering to a beginner. Also,
remember that Acorn has a
replacement ROM on the way
make the Atom compatible with the
new BBC microcomputer, so you'll
be able 1o take advantage of the BBC
programs in due course without
having to buy a new computer.

ZX-81 RAM

B I have just constructed the
Sinclair ZX-81 kit and note that
the circuit diagram shows in the
RAM location, the information
that the position *“will also
accept 4816 ZKx8 RAM in
28-pin pack’”. Sinclair keeps
very quiet about this and 1 am
writing to ask if you have any
information about this pos-
sibility. The prospect of
doubling the RAM in this simple
manner appeals very much,
P C Jowsey,
Tnwericrie,
YEs. 1T can be done, and makes an
enormous difference to the
computer. A 2K ZX-8] is more than
twice as useful than a 1K ZX-81, and
you will no longer have that
infuriating result of finding the
computer refusing to accept any
more program when you're only a
few lines from the end.

PERSONAL CHOICE

W Your first issue was very good
and I look forward to buying the
magazine regularly. | am inter-
ested in purchasing a home com-
puter and there arc four which 1
feel 1 can afford — namely,
£X-81, Acorn Atom, Commo-
dore Vic and Compumax 1. |
think that 23 characters per line,
as on the Vie, is a bhig dis-
advantage. What is vour con-
sidered opinion of the likely
price increase when MOS solves
the problem so that 40
characters per line become
available?
A A Martick,
Andover,

THANKS FOR the comments on the
magazine. On the Vic, a linc of Basic
can occupy up 1o four lines, so line
numbers of around 88 characters are
possible in listings. There are three
display modes on the Vic; rtest,
multi-colour and high-resolution, In
text mode, the display shows 23 lines
of 22 characters, In the multi-colour
mode, the screen has a resolution for
plotting of 88 by 160 and in high-
resolurion, the screen has 176 by 160
plot points. There is more informa-
tion on the Vic display in the
August/Seprember issue of Yowr
Computer in the review by Nick
Hampshire.
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For the past few months you've Well, after all that,
allbeen hearingandreadingalot =~ what could youdo but hang on?
of good things about Commodore's But all that's over now.The VICis
new VIC 20. at your dealer’s.
Like the factthatithasareal So rush down and see the VIC.
typewriter keyboard with full graphics. And you'll see why it was well worth
And music in three voices and the wait.
three octaves, as well as language and ® Cosramotiors
sound effects. And eight borderand
sixteen screen colours. COMPUTER
Nﬂt to mention thﬁt itIS the beSt ':)vr'a.ll*..l'rirt::{!::'.TI g;ﬂ"m'zdm;?:ii?\?;ﬁr:aﬂ?;lEelr?frtglgglg:i‘1[]9
home CO"'IpUtEI' in the world! Baker Street, High Wycombe, Bucks. Tel: SIBugh 79292,




JRS SOFTWARE

18 WAYSIDE AVENUE, WORTHING, SUSSEX, BN13 UL
TELEPHONE WORTHING 65691 (Evenings and Weekends anly)

ZXB0 - PROGRAMMABLE MOVING DISPLAY
. W e IBK-ROM oaly)
= ¥eal Thiz really s a genulne moving displav. mot
i anpther pause routhing, [P you wani mowing, {licher
e e free displays [and who doosa’t] then this is the
b By pragram for you. The secret lies in the ZXB)'s ability
- 1o heap the display on your screen without the need

1o wie all af the bimeé svailablea ta it, Normally the
ZXB0 would be daing nothing durning this sparg Lime
Byl the programmable moving display clavarly
minrypts (6 process your Own IRBFUClIons wwriften in the simple but highly
iffective JRS numeric code. Great care has been faken so thar vha procassing of
your codes can alweys be interupted to return (o the display rouline &1 the
precise microsecond that s réguited 10 ensuré that your TV, picture remains
completaly rock-steady.

Moimally & rua moving display on a ZXB) would 1ake weshs 10 wiite and yvou
would need to be an expert at machine-code programming. Now, at last, this
program gffers you the abibiy 10 wrile yOour Gwn Ifdé Maoving displays 0 under an
hpur with ng maching-code expérience reguired whaltsoever
Casdmite with 1k, 2K versions and 3 example programs plus FULL l:ll.ILl.Il'"!lIInHIia
f4.

INE1 - SLALOM (18K RAM FACK REQD.)
.

s i F Sislom avants always draw great crowds o the ski

X F ' resoris and the T.W. cameras aré neved far bahind
Now the skisr on your TV, strean 8 deectly wnder
vour control and his Success in negotialing the
slalom posts and achieving 8 fast time relios entirgly
gn your kil woth the JXBY héyd
Cassette and instructons C2.96

: - S ] ZXE1 - BLACK HOLES (76K RAM PACH REQD.)
Ve s
= X ;!_‘- Your starship i3 in &n unknown galaxy consisting
= antirely ol black holes which cantinaally threaten 1a
'.l 1!._' — swsallow you. Your skill a1 the controls and yowr
= .’.-j‘ ability 1o look and think many mowes ahead is 1he
- g only thing that stands DeEtwesn you and destruchion
How lang can you survive!
Cassetle and instructions £2.95

SPECIAL QFFER

OVERSEAS CUSTOMERS Paymant must be made i Sterbng by International Monay Order (availabla
PLEASE NOTE 21 your hank] Phease scd 50 pence 10 cover oversea pasiage

SLALOM amd BLACE HOLES an one cassette for only £4.50

NASCOM GRAPHICS

VERY HIGH RESOLUTION FOR NASCOM 2
380 x 220 individually addressable points

FEATURES:
®fully bit mapped from dynanmic RAM
#software controlled
#software supplied for point-plot, line-draw
— block-shading and display control
#mixed text and graphics
oreal time plotting
adisplay size vanable to suit memory available

Price £55 + 15% VAT (post freel

EPROM PROGRAMMER
FEATURES:

®programs: 3-rail: 2708. 216
and single rail: 2758, 2508
2716, 2516

2732, 2532

®EPROM type selected by plug-in modules — 3
modules supplied with simple wiring diagrams tor all
EFPROM types

#driven from MASCOM 1 or 2 P10

epowered from NASCOM and transformer {supplied)

ssoftware supplied for READ/PROGRAM /VERIFY

**CAN BE USED WITH OTHER MACHINES WITH
2 PARALLEL PORTS

Price Eﬁ3 + 15% VAT ipost free)
Both products built and fully tested supplied with
comprehensive documentation and full instruction for simple
instailation. Send SAE for free data sheets
AVAILABLE NOW direct from:

O systems Itd.

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

OUTSTANDING SOFTWARE FOR THE

Sinclair ZX-81

ALL SOFTWARE IS SUPPLIED ON QUALITY C12
CASSETTE WITH PRINTED INSTRUCTIONS

ZXAS MACHINE CODE ASSEMBLER

for 16K ZX-81 & 8K ROM ZX-80
Complete assembler Assembles standard mnemonics written
into REM statements Overwrite protection Occupies 5K
Supplied with documentation Amazing value at only £3.95

® NEW RELEASE @
ZXDB

Machine code disassembler/debugging program. Single step,
byte/string search, block transfer etc., etc. Can be used at same
time as ZXAS. Complete with documentation,

PRICE ONLY £5.95.

For 16K 2x-81 only MULTIFILE

Amazing versatile multi-purpose filing system, with
comprehensive documentation and 32 data cassettes.

Countless applications: 3Sales Records, Bank Account,
Appointments book, etc., etc.

PRICE £17.50 inclusive, or £1.00 for documentation only
{refundable against purchase).

Send SAE for our complete catalogue of software for the ZX-B1
and BK ROM, ZX-B0. All prices inclusive! Mail order only.

S96-100 The Albany,
Bl |G_ BY I E Old Hall Street,
Liverpool L3

DU} permamer "

£189.95includi nguat

TWICKENHAM -
COMPUTER T
CENTRE LTD 1T

01-892 7896

01-891 1612

72 Heath Road Twickenham Middlesex
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GOMPLEG’S]

GRAND HALL, OLYMPIA, LONDON
NOVEMBER17-20,1981

(Open10a.m.-6 p.m. Tuesday-Thursday, 10 a.m.-4.30 p.m. Friday)

STILL THE BIGGEST ...

with over 300 exhibitors packing Olympia with
computers, terminals, small business systems,
peripherals, mini- and micro-computers and
services

STILLTHE NEWEST ...

this year COMPEC '81 has attracted over 70
completely new exhibitors. These, and the many
returning companies, will be showing the very
latest innovations in computer services and
eqguipment.

STILLTHEFIRST ...

to introduce new and exciting features. Anew
section at COMPEC '81 will be the “Software
Village" specialising exclusively in software
products and services.

COMPEC '81-for adding to and improving your existing computer installations, or buying in for the first
time - plan your visit NOW. See for yourself and talk to the experts, find out how tomorrow's technology
can benefit your business today.

Admission to COMPEC '81 is by business registration and costs £2.00 at the door—-SAVE TIME AND MONEY
NOW by applying for advance half price tickets - return the coupon to us by October 30.

I Post to: Compec '81 Tickets, IPC Exhibitions Ltd, Surrey House, 1 Throwley Way, Sutton, Surrey SM14QQ.

l , Please send.............advance tickets at £1.00 each (inc. VAT]
BUMPEB Bl | enclose remittanceof £ {made payable to IPC Business Press Ltd)
I Name =

I
I
I
Company = ‘
I
I

Address
Sponsored by Computer Weekly, Data s
| Processing, systems international and
Practical Computing tApplications not accepted after October 30, No schaol parties, no children under 161
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*processor 1o be told: “Our next aim

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.

PERHAPS | DON'T read the right
journals, but I have seen few
Feathers ruffled over Hewlett
Packard's announcement of ils new
32-bit microprocessor designed on a
single chip. We must either be a bit
blasé or numbed by the rate of
progress if the feat of ctching
450,000 rransistors on g 6mm. squdane
silicon chip doesn’t raise the blood
pressure a little.

Represent the narrowest metal
channe! by a line 2mm. wide and the
circuit layour would cover a 30fi.
square room. The chip will be used
as the CPU of a microcomputer
which will be capable of handling
32-bit words, as large as many
mainframe computers. A colleague
spoke on the phone to the head of the
research team which designed the

is 1,000 times that scale of
integration — and we'll do it™,

Until now, the logistics of placing
$0 many components together has
proven a major stumbling-block, but
now computer-aided techniques
have 1aken the present technology to
its limit — literally, computers
designing computers — what could
be more eflicient? The Hewlen
Packard chip is still fabricated by
shining ultra-violer light through a
photo-resistive mask on to the chip,
etching the required semiconductor
pattern.

The limit of resolution is deter-
mined by the wavelength of the
ultra-violet light and so the next step
will be 1o increase the frequency of
radiation used in generating the
etched circuit. This will be achicved
in the very near future with intense
high-frequency laser light.

Yer consider that the wavelength
of a beam of monoenergetic elec:
trons is inversely proportional o
their energy. Electron beams of high
energy with masks which are
electron- instead of phoron-sensitive
offer the possibility of greater
piacking densitics, This technique
will probably take a few wvears to
reach its {ull potential,

Speed is another complementary
area for expansion of micre-
processors. The reaction time of a
transistor in a switching circuit is
limited by the draft velocity of the
electrons in the junction material.
New semiconductors such as
gallium arsenide can maintain drift
velocities approaching 10 times that
of silicon and so the resources for 10
umes faster chips are waiting to be
tapped.

Delving into the realms of science
fantasy, one wonders when optical
technigues, limited only by the
speed of light, will take over. Then

we will have to replace wires with
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light guides, solder with optical
grease and electronmics with
photonics.

All this may seem removed from
the world of programmable cal
culators but you can be assured that
the shock waves will reach us before
long. Models with plug-in Basic
compilers and 4K of RAM will
become two a peany within five
vears.

A Japancse company have been
selling just such a machine for £200
in the Unpited Siates since lasi
December. Their Panasonic RL-
H1000, though, has one capability
which 1 sce as much further
reaching. Data can be transferred,
via an acoustic-coupler attached 1o a
telephone line, from one model to
another.

Until recently, the restricred
means of input and output, via the
keyboard, ROM mag. card or dis-
play, has strictly limited the use and
application of hand-held pro-
grammables. This is all abour to
change. Already some of the more
advanced calculators are to be seen
grazing on pastures which were once
the reserve of mini or micro-
compulers.

For instance, the Hewlent Packard
#1-C bas been used 10 collect and
statistically analyse thousands of bits
of information a minute in the
radioactive assay of blood samples.
The secret lies in realising that the
optical-wand interface of the 41-C
provides a convenient recepticle for
any data in the lform of micro-coded
clectrical pulses.

If one knows the code, one needs
only provide the pulses to load data.

The microprocessor clock of the |

v Sl
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41-C beats every 2.8 microseconds,
so high rates of data input mav be
achicved. How long will it be umil
we can interface a pocket program-
mable calculator with a mainframe? |
await the future with bated breath.

On a much more serious vein, it s
about time 1 gave the result of the
Newton-Raphson approximation
competition. Remember that wr
were looking for the neatest solution
to the lit¢rature square root
approximation.

Mew guess = lokd « Muamiyes 0 B roobed
!me

The winner, among a truly excellent
bunch of entries, is Casio 502 owner
Andrew Carter from High Wvcombe,
Buckinghamshire. Not only s his
solution the fastest, but he amplifics
some of the points | made last month
and so wins immediate approval. Enter
Pl to run.

Subroutine
Program register 0
MR 2

MR 3
R
MR3
.
2

MIN 3

x:l‘

MR 1

X 2F

if X 3 F do not skip next line
GSB PO

Main Program

Program register 1
AC

Min 3

1

ExPE *

MinF

GSB PO

Gao 1o subrouting PO
MR 3

The program takes less than 1.3
seconds and needs no extra data
stored in memory. Note how the loop
control is optimised by placing the
subroutine at the top of the program
register. As soon as @ gsb PO 15 met,
the program pointer immedutely gocs
to the header block of the first
program and so the loop & executed
in the fasiest possible time.

Normally, this use of subroutines
would preclude a loop of greater than
10, the maximum nesting on the 502.
| ami @sured, though, that the
program s written such that when
the lith loop 15 encountersd, the
program immediately jumps o the
l4th siep in program memory and
will then continue looping, This
appears to have been a software faul
in the earliest 502 models and is no
longer with us

Remember that every time you
press thes”  button on your
calculator. a =mmular, but more
cfficient algoritbm s read out of
microprocessor ROM and evaluated.
The caleulator i+ much more than a
fast ser of log tahies. More about this
next month

This momth, 1 thought a good
caleulitor game might restore vour
flagging spirits. Apologies to all non-
HPJ3IC owners. [ hand you over w
Space Academy Flight Officer Frank
Wales of Glasgow,

This game places you at the helm
of a (light simulator in Space
Academy, writes Frank Wales,
where, in vour capacity as pilot of a
one=-man crafl in an uncharted region
of space, vour task is to retrieve the
five starseeds scattered in this area,
so that you may gain 2ccess [0 your
base before time runs out.

The starseeds are the onlv things
which will allow vou to gain entry,
and even though vou begin at the
position in the sector of space which
your base occupies, vou cannot enter
until vou have five siarseeds.

You must complete the task within
60 stardates, and it is made harder by
the fact thar vou may only collecr a
particular starseed when vou have all
the lower numbered starseeds, e... 10
pick up starsecd 3. vou must already
have starseeds 0. [ and 2. Each
starseed tells vou where 1o look for
the next ong

Wot only that. the area is rundomly
peppered by up 1o 10 black holes
whose whercabouts are unavailable
to you untl vou encounter them,
and which - will whisk you off
through hvperspace to another part
of the sector

Bewuare ol these, however, sinve
vour ship will take only so much
damage before exploding. Starsceds
may hide black holes, and vice verva,
so be wary — even when treading on
Familiar ground.

The ship is gusded by its on-board



autopilot which maintains a straight
course unless told otherwise. You
direct the ship using the keypad.
The ship’s position is represented on
a 10-by-10 grid, base at 0.0, and
positions referred to by Cartesian Co-
ordinates x,y — x increasing to the
east, and y increasing to the north,

The keypad imagines the ship to
be on button five, and Qs new
position 15 input simply by pressing
the button which corresponds to the

place which vou would like the ship
next 1o occupy, ¢.g., L0 2o eas, press
4, to go south press 2 ctc. To find
how much time you have left, and
where the next starseed is with
respect 1o the ship, press 0. Press
any odd number to remain static —
diagonal movement is not allowed.

When the ship's position is
Nashed, you have about one second
10 enler any course corrections you
wish, before the ship continues.

Il your course correction is not
within the permitted range, it is
rejected, and you are re-prompted.
This program does not halt at any
stage — data entry occurs while the
message

SHIP AT =y

appears in the display, but the
program docs not stop at this, or any
other point. It can accept informa-
tion without halting the program,
due to the special treatment of the
PSE, pause, instruction by the 41C,
and the ability 10 1est selectively for
data input.

At the start, the ship has been told
to remain static, and will do so,
consuming time wuntil given an
obeyable command. Although vou
will waste rime in trying, the ship
cannot move off the grid, i.e., out of
the sector.

At the end of a game, the program
asks you whether you would like to
try again — this should be answered
in English — Y, ves, aye, All right,
pal, N, No, Niet, Nein danke, No
thanks, would all be interpreted
correctly — using the Alpha key-
board. The program toggles this on
and off for you, and waits in an
infinite loop for vou to answer it,
However, it docs not stop, s0 vou do
not need 10 worry about the RJS key
— useful for people unfamiliar with
the machine's operating system. If
YOu answer ves, it starts the program
again; if No, then it tidies up the
registers and fags, display, stack
Lastx and Alpha registers, re-sets the
display format 10 default mode, then
returns control 1o you,

The program does all its own
setting up, and is completely
independent of any setting up on the
part of the user, although i would
be advisable to ensure a fresh Prang
seed in register 20 before you start.

The keyboard assignments are
done automatically — it is unneces-
sary 1o make these assignments your-
self. They are not assignments in the
normal sense of the world — they are
virtual assignments. Movements 1,
3, 5, 7, 9 all tell the ship ro remain
static; 2 tells the ship 10 go south; 4
tells the ship 1o go west; 6 rells the
ship to go ¢ast; 8 tells the ship 10 go

north; 0 is the status function, which
gives a read-out of the next starseed’s
position relative 1o the ship, and the
amount of time which the pilot has
lefi. Pressing any of these buttons
will consume one stardate.

Here are the messages produced
by program. You must have a
printer 1o sec these:

Initialising: signals sector set-up.

Starseed 0 is (direction): shows
direction of first starseed.

Ship at x,y: shows present ship
position.

In flight: shows ship in flight.

You're out of time: flashed when

FINGERTIPS.

Stranded at x,y: shows where you |
got stuck.

Well done: signals success in
completing a task. Followed
either by

You've found starseed n: signals
starseed found. Flag n in
display is activated — flags
form a running tally of
starseeds found to date — or

You've made it home: shows you
have completed your rission,
and made it back 1o base.

MNow return home: shown when all
starseeds found.

MNext starseed (direction): shows

nn stardates: shows how much
time you have left,

Black hole: shows that the ship
has been caught by a black
hole, sometimes followed by

Ship exploded: shown when ship
breaks up on re-entry from
hyperspace.

Try again: Shown when a game
ends.

Directions are glven as a
combination of the following: north,
south, east, west into any eight of the
logical combinations: N, §, E, W,
NE, NW, SE, SW, or, when the next
starseed is 1o be found in the place

time has run out, followed by direction of next starseed | where the ship presently is, here.
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Are you a home enthusiast taking
your first tentative steps into the
enthralling world of micro-
computers? If so, the Video Genie is
the ideal complete system for you!

It's a real micro-computer, nota
pocket one, yet it only needs
connecting to a domestic T.V. set to
produce superb results.

The Genie is compatible with the
popular TRS 80 16K level 2, the best
selling computer of all time. As well
as its lower price, the Genie offers an
in built cassette deck, 16K RAM,
12K ROM with BASIC interpreter, full
size keyboard and a stylish carrying
case. So it is not only excellent value
for money, but an ideal “First
computer” on which to learn
programming.

There are literally 1000’s of pre-
recorded programs available,

-
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including educational, leisure and
small-business applications, and
simple BASIC language means you
can write your own programs with
ease.

Extended BASIC.

The Microsoft extended BASIC
has many powerful features,
including double precision
variables, scientific functions,
formatted printing, extended editing
sub-commands, automatic line
numbering, multiple dimensional
arrays, complete string
manipulation, direct access to
graphics and machine language
sub-routines.

Memory.

The Genie EG 3003 model has 16K

of internal RAM expandable
externally to 48K using the special
Expansion unit. 12K of ROM contains
the Microsoft BASIC.

Cassette.

Two cassette interfaces are
provided for both the internal and an
external cassette unit.

CPU.

The machine uses the industry
Standard Z80 micro-processor.

Display.

64 or 32 characters x 16 lines are
available on the full display.




one giant

for

m]-cro comp UteP SySte%me Approved Dealers

12" Monitor

The additional purchase of

the EG 100 Monitor offers 3

distinct advantages

@ It gives a considerably
better quality display.

@ It does not interfere with
domestic T.V. viewing. |

@ [t comes in an attractive
matching style.

Disk Drive.

As well as the obvious advantage of
mass-storage, the addition of the disk
system to the Genie means much faster
access to other languages and full

random access file handling. Up to 4
drives can be used on a system.

- Expander.

The expansion box unleashes the full
possibilities of the Genie. It contains a
selection of interfaces, allowing the
connection of up to 48K RAM, 4 disk
drives, printers and 5100 cards.

GENIE X

...one giant leap for micro, business systems!

New and exclusive ! The Genie [[isa
breakthrough for small business
computers. Harnessing all the
advantages of the Gemnie, including low
price, Genie Il adapts perfectly to
commercial functions with the following
features.

® Numeric keyboard

® Four usable, definable function
keys,

® Extension to BASIC

® Basic business commands

@ Fully expandable for same
peripherals,

For full details and demonstrations of the Video Genie system or Genie Il contact your

local dealer, or write directly to the sole importers at the address below.

AVON Microstyle, Bath, 0225 134658/313705. BEDFORD
Computopia, Leighton Buzzard, 0525 376600, Comsarve,
Bedford, 0234 216748, Cavern Electronics, Milton
Keynes, (908 314825 BERKSHIRE PC.F Reading. 0734
588249, BUCKS Interface Components Ltd, Amersham,
(2403 22307, Photo Acoustics, Newport Pagnell,

0808 610625 CAMBS Cambridge Micro Computers,
Cambridge, 0823 314666 CHESHIRE Hewarl
Electronics, Macclesfield, 0625 22030. CUMBRIA
Kondal Camputer Contre, Kendal, 0539 22553 DERBYS
Kays Eloctronics, Chesterfield, 0246 31696, T Crossloy,
Chestarfield, 0246 850357 Lowe Electronics, Matlock,
(€29 4993, DORSET Blandlord Computers, Blandiord
Forum, 0258 53737 ESSEX Emprise, Colchester,

0206 885926 Compuskill, Romford, 0708 T51506. Infolab,
Chelmsford, 0245 357111 C55C, IHord, 01-554 3344. GLOS
MPL Computers, Cheltenham, 0242 582080, Petrie
Systems, Cheltenham, (242 5840680. HERTS Photo
Acoustics, Watford. 0923 406598, Watford Electronics,

Wattord, 0933 40588/37TT4. Q Tek Systems, Sievenage,
[a4n eRYRe i-Alnp‘-.'hn M Rarnet 0] 4413023 KENT

wRF i b | AR Faur 'y 4 B W A BER Ay Sl m=——

Matrix Computer Systems, Beckenham. 0] 658 T508/755]
Business Systems, Hempstead, 0635 362652, Thanet
Electronics, Herne Bay, 02273 838589, The Computer
Room, Tunbridge Wells, 0832 40645, SMC
Microcomputers, Gravesend, 0474 55313, LANGS
Computer Business Sysiems, Lytham S Annes, 0253
730033, Microdigital, Liverpool, 051 227 2535, Mighty
Micro, Burniey, 0282 32209,53629. Leisuronics,
Blackpool. 0253 27091 Hardan Microsystems, Blackpool.
0253 27590. ABC Supplies, Levenshulme, 061 431 9265
HE Control Systems. Chorley, 03573 75234/5
Computercal, Leigh, 0943 601818, Micro Chip Shop,
Fleetwood, 33517 78480, Micro Chip Shop, Preston, 0722
22689 79511 Micro Chip Shop, Blackpeool, 0253 403 122
Sound Sorvice, Bu::nlq‘llr_ (232 38481 LEICS Eley
Electronics, Leicester, 0533 871522, Arden Data
Processing, Letcester, 0531 22285, Kram Elactronics,
Anstey, 0537213575, LONDON (CENTRAL) City
Microsystems Litd, London, 0 588 T272. Sumlock
Bandain, ECL London, 01 250 0505. LONDON (NORTH)
Henry's Radio, London. 0 402 £5822. Radio Shack, NWE.
London, 81 624 7174, Comp Shop, 31l Edgware Rd
London, 01 362 0387, Chromasonic Electronics, NIS,
London, 01 833 3705, Davinc: Computérs. Edgware,
London, 0] 952 0526. Comp Shop, New Barnel, London,
014412922, NIC. Tottenham. Londen, 01 806 0377
LONDON (WEST) Ecobits, Shopperton, 08322 20826
NORTH EAST H.C.CS5 Associates, Gateshead,
Q632 821824, 3-Line Computing, Hull. 0482 B59169
Derwent Radio, Scarborough. 0723 65906, Briers
Computer Services, Middlesbrough, 0642 242017
General Northern Micrecomputers, Hartlepool,
0783 86387 NORTHANTS Arden Data Processing.
Peterborough, 0733 43577 NOTTS Elecironic Servicing
Co, Lenton. 0802 783938 University Radio Stores
Notmingham, 0602 45466, Midland Microcomputers,
Nottingham, 0802 298281 East Midland Comp. Services.
Arnold, 0602 267079, Manslield Computer & Electronica
Mansfield, 0623 31202. NORFOLK Anglia Computer
Centre, Norwich, 0803 25652, OXFORD Micro Business
Systems, Witney, 0003 73M5. Magnus Microcomputers,
Kidlington. 0BSTS 6703, SALOF Tarrant Electronics
Newport, 0952 812134, SCOTLAND Computer and
Chips, 5t Androws, 0234 72569, Scotbyte Compulers,
Edinburgh, 031 343 1005. Esco Compuling, Glasgow,
041 204 1811, Silicon Centre, Edinbargh, 031 332 5277
SOUTH Caironics, Wallington, 01 869 £700/1. Gemaolt,
Woking, (4862 2288]. Castle Electranics, Hastings,
0424 437875. Gamer, Brighton, 0273 698424, SOUTH
WEST Diskwise Lid, Callington, 05783 3760
Electrosure, Exeter. 0392 56280 5668T. West Deven
Electronics, Yelverton, 0BE 285 3434, SUFFOLK Rebvalo
Computers, Bury 51 Edmunds, 095 38] 318, Marshion
Electranics, Ipswich, 0473 TS4TE. Microtek, Ipswich,
0473 50052. SURREY Croydon Computer Centre,
Thornton Heath, 683 1280. SUSSEX Nestra Electronics
Chichester, 0243 51286]. WALES MRS Communications,
Cardiff, 0322 616538/T. Morriston Computer Centre,
Swansea, 0792 795817, Trylan Computers, Bangor,
0248 52042. WEST MIDLANDS Ward Electronics,
Birmingharn, 021 554 0708, Allen TV Services, Stoke on
Trent, 0782 516929. Microprint, Stoke on Trent,
0782 48346, YORKS Advance TV Services, Shipley.
0274 585331, Amateur Radic Shop, Huddersheld,
G484 207T4. Thomas Wright, Bradford, 0274 883471 Photo
Electrics, Sheffield, 0742 53865, Allan M. Plainer Lid,
Leads, 0532 6883597, Quadraphenia, Sheffield, 0742 TTH24
Scene and Heard. Halidax, 0432 59116, Spot Computer
Systems, Doncaster, 0302 25159, EIRE Compshop
Dublin, 74933, D.B. Microcomputers, Limernck, 06] 42733,
NORTHERN IRELAND Business Electronic Equipment,
Baelfast, 0232 46161 Brittain Laborataries Lid., Bellam
0232 28374, JERSEY G.B. Organs, 5t Saviour
(534 26788/23564

Chesterfield Road, Matlock, Derbyshire DE4 5LE
Telephone: 0629 4995. Telex: 377482 Lowlec G.
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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 but will group programs for like machines
together in the file. Please double-check your listings before sending
them. Mark your letter clearly for Your Computer. We will pay £6 for

each contribution published.

Innocent indexing
EEN

Tim Goldingham,
Maidenhead, Berkshire.
You HAVE bought yvour Sinclair ZX-81, and
now have it working but vou know nothing
about programming. How can you make the
magic machine do something useful for you?

All you need to master for the time being is
the Print statement. The format is simple; first
a line number, then the word Print generated
by pressing the P key, then a string of letters
enclosed in inverted commas. The secret is in
the line number.

Lines of Basic programs are identified by line
numbers, and it is customary to number them
in tens — 10, 20, 30 and so on — so that if vou
need to add an extra instruction, you can give
it an intermediate number, say, 25.

Built into the Basic interpreter is a sorting
mechanism which contrives to list your
instructions in ascending sequence, whatever
order they are in when you key them in. You
can make use of this capability.

Suppose you want to build an imdex of tele-

phone numbers. Try typing the following
lines, in the order shown:

6000 PRINT “ST PANCRAS 387 9400
4000 PRINT "LIVERPOOL ST 247 7600"
8000 PRINT "WATERLOD 928 5151"
2000 PRINT “EUSTON 387 9400
5000 PRINT “PADDINGTON 723 7000

Now look at the screen. What do you dis-
cover? — a sorted index. Press Run, and it will
appear without the Print instructions,

All we have done is assign line numbers
according to each item’s place in the alphaber.
Now, of course, we can use the Save command
to store the index, and recall it by using Load.

For a simple directory, the method described
should be all that is needed. However, if you
have a 16K store and want 1o make the most of
it you can, with a little more programming,
adopt a rather more sophisticated approach.

A great advantage of this method is that it
overcomes the limitations imposed by Sinclair
Basic on the number of entries which could be
stored either as string variables or as clements
in an array. By using Print statements as in
effect a data store, you can use almost the full
range of line numbers — up to 9999 — less, of

i REM INDEX
S8 PRINT

S8 IMFUT A%
68 CLS
r8 IF Ag=""

158 PRINT

1va INPUT E#f
1&a CLS

0@ PRIMT AT 17.8."
218 FRINT

228 LIST D-2

238 STOF

256 GOTO 176
3966 [NPUT D$
3970 CLS

2958 RUM

=8 PRINT "TYPE FIRST THREEE LETTERS."
48 FRINT "OFR HEWMLINE FOR INDEX PRINT"

THEN GOTO 351

o8 LET A=CODE RA$-Z7

2@ LET B= CODE A${2>-37

18a IF E<1 THEMW LET EBE=1

118 LET C=CODE A$C30-37

128 IF C<1 THEM LET C=1

138 LET D=A%33S+B¥13+INTICA2)
148 FRIMT "TO CHAMGE THE RECORD.

16@ PRINT “TO LIST THIS SECTION.
196 IF NOT E$="R" THEN GOTO 248
= "D

248 IF EBE$#="S5" THEN GOTO D

2928 IF De="#%" THEM STOP

TYFE R"
TYFPE 5"
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course, the few vou allow for your program.

This program uses the first three letters of
each entry to generale a precise line number,
from 351 for AAA to 9139 for ZZZ.

The program will ask for the first three
letters of the item yvou wish to enter or refer to,
Taking our previous example, vou would type
“ST ™ for the first item, and “LIV" for the
second.

The program rhen calculates a line number
to spread the index entries over the available
range of numbers. In this example, “LIV"
gives 4184. If vou are adding this as a new
entry, you must, of course, check that the line
number has not been used before. The
program therefore displays the calculared
number, followed by a listing of that area of
the index. If the number has not been used,
vou can create a new line of program,

4184 PRINT “LIVERPOOL ST 247 7600"

If the number has already been used, you
will have to use the nearest available free
number. Alternatively, if your index has a
number of entries beginning with the same
initial letters, for instance, names beginning
with Mac, you could jump to a subroutine in
the unused area between 9140 and 9959,

If you do not wish to make any changes or
additions, but simply 1o refer to the index,
pressing “'S™ will list the index starting with
the three-letter key. To list it from the
beginning, press Newline on the initial
prompt without typing in any three letters.
You may like to pick out the first letter of each
section by printing it in inverse video,

This program will run on the ZX-80, burt is
slightly less satisfactory than on the 8K Basic
machine, as the 4K Basic clears the screen
before Listing the program. This means that
you will have to remember the calculated line
number.

One or two changes are necessary to cater
for the different formats of the 4K version.
You will have to use TLS in lines 90 and 110;
and delete INT in line 130 and AT 17,0 in line
200. Line 210 should be changed from Print
to Input C$; line 230 Stop is then superfluous.

Green-eyed monster
P Connel, 213

Telford, Shropshire.
Tue oBjeCT of Othello is to place and win as
many pieces as vou can on an eight-by-eight
board. Once vou have sandwiched your
opponent, those pieces then become yours, by
changing to vour colour. The game is over
when the playing board is full, the one with
the most pieces is the winner,

On running the program, vou will see the
start pieces already on the screen, with the
computer waiting for an input. Your colour is
white, your opponent, the ZX-80, plays black.

Having input your chosen co-ordinates, the
screen blackens while the computer checks
that you have made a legal move, if not, then
another input is requested. The same applies if
you accidentally input a co-ordinate which s
off the screen. Having accepted your move,
the computer then continues to calculate its
own.




SOFTWARE FILE

18 CLS 388 GO TO 11w

28 FRINT "1234567s 490 GOSUE &80

MFORA=1TO 2 418 LET R = F + |

48 FRINT "+++tste+" [ H 428 [F L>@ THEW GOSUE S00

SO HEXT A 438 RETURH

&0 GOSUE 360 SE0 LET @ = L

78 POKE J + 57. 188 S1€ LET ¥ = F

80 FPOKE J + S5, 52 520 FETURHN

9 FOKE J + 47, 52 688 FOR A =1 TD B
168 POEKE J + 42, 180 618 LET ¥ = A =1 AND -1 OR A = 2 AHD =11 OR
118 [HPUT C A=3AHD -1B 0B A =4 AKND -2 CR
128 LET Z = B A=5PA4D | OR A =6 AND Ll OF
120 LETH= 8 A=7 AHD 10 OR A = & AND 2

148 LET D = §2 628 FOR G = 1 TO 7
158 LET E = (/10 &28 GOSUB 888

e LET C=0C - E % 18 635 IF HOT PEEK <J+F)>=15% AND A = 1 THEH EETURH
i7e IF C>0 AND C<9 ANMD E>@ ANHD E<2 THEN &0 TO |2@ 648 LET H = PEEK{J+F+H#G)

188 GO TO 114 658 IF H = E THEN HEXT G

126 LET F = C % 18 + E 6@ [F H =1 AND G>1 THEN GOSUE 788
208 LET E = 184 672 HEKT A
218 GOsSUER s68 &80 FETURH
220 IF 2 =0 THEN GO TO 118 7HO IF H = | THEN GO TO SBH
238 LET D = 15@ 710 FOR K = 8 TO G6-1
246 LET H = 1 720 COSUE S04
258 LET @ = & 730 POKE J + F + X ¥ KD
260 LET E = 82 740 HERT K
280 LET R =4 7S50 LET £ = 1
9@ FOR F = 11 TD 9a TEQ RETURH .
308 LET L =9 B0 LET I = PEEKL16337)
05 GOSUEB 208 S1@ IF>1 127 THEH LET I = 1-258
319 [F PEEE (J + F) = 13 THEN GOSUE 4@ 220 LET J = FEEE« 16392 + [ # 256
328 HEKT F 830 FETURM
320 IF F = 8 THEH STOP 906 LET L = L + @
Zda LET H =8 916 [FR =2 0FR A=4 OF A= (& & = & THEN LET
350 LET F = ¥ L =L + (RHD(2:-1>

250 INPUT A 320 GOTO 740

378 GOSUE =08

When the screen returns, it displays your
move and automatically changes any black
pieces vou have sandwiched to white. The
screen then requests a string input. Just hit the
Newline key to display the computer’s move.
Then it is your turn again. If you wish to stop
the game at any time, input a letter on vour
turn.

The computer’s processing speed at the
beginning of the game is a little slow — as it
has to loop the loop 59x8x8 times — but as
the game progresses, the off screen time is
reduced. For those of you who wish to change
the game, the following list ol variables may
help.

First, loops: A helps print the screen then
controls which direction, one of eight, the

computer scans; G counts the depth of search
along a particular line; K pokes the loop.
Secondly, variables: C is input; D means
playing piece at any one time; E is the
opponent's piece at any one time; F is the
number of bytes from the corner of the screen
to the position being plaved: H is the playving
piece at address being Peeked; I/] are the
address of twop left-hand corner of screen;
L. counts number of potential wins from one
position; N allows Poke loop to be by-passed
while the compurter is scanning for its best
move; Q stores the highest number of
potential wins from all positions scanned;
R checks if there are any more spaces left to
play; V is the number of bytes from the corner
of the screen to the computer’s best position to

play; X is for scan direction — with loop A;
Z means if input “C" is an illegal move, it

returns for another input.

Thirdly, sub-routines: In Line 20, there is a
space after the “8"; 400 checks if the positions
scanned are better than previous positions
scanned; 500 means if the new position is
better than previous positions scanned store
the position and number of potential wins; 600
makes sure that move is legal — if it is, then go
1o 700.

Line 700 is the Poke routine; 800 is the
screen address; 900 increments “*L". Also, it
provides the bias for the computer, i.e., to be
biased towards the diagonals on a random
basis as the corners of the plaving board are
the strongest positions to play from.

Exam marks
G A Genever, L R1=)

Sevenoaks, Kent. =os e )
EXAM MARKS are a headache for teachers at
the end of term. Here is how [ used the ZX-81
to work out percentage and form positions [or
seven classes of about 30 pupils. It all started
when my daughter Rachel told me, in the way
children do, that she had volunteered me to
help with the English marks because | had just
acquired a ZX-8].

Each pupil had three marks; one for
language, one for comprehension and one for
essay, Each mark had to be calculated as a
percentage of the maximum mark, and an
overall percentage produced, for each pupil,
Finally, an average percentage overall had 1o
be calculated.

Ideally, I would have put all the processing

into one program to avoid having to input the
percentages again but this was not possible
with 1K — of course, | have a 16K RAM on
order. However, the programs were subjected
to a thorough workout one Sunday afternoon
when I processed the whole set of seven
classes.

The marks were on seven sheets and as [ put
them through the final program of the suie
“PC MKS", 1 copied the percentages back 10
the sheets, “PC MKS" is very abbreviated,
and the letter N, L, C and E mean number of
pupils in class, maximum language mark,
maximum composition mark and maximum
essay mark,

19 LET G = 6

28 PRINT "MH.L.C:E 7
38 [HPUT H

40 IHPUT L

52 INPUT L

=3 [HPUT E
e CLS

SO FOR [ = | TON
a9 [NPUT A

18@ CLS
LET A
FRINT
IHFUT
140 LET BE = INT (B # 1998°C + .5

158 FRIMT TAR S: B

INPUT D

I1¥@ LET D = INHT (D # 1098E + .55

158 FRINT TAE 106; D:

196 LET F = [HT CC(RA + B + D/ 30+ 5
268 FEINT TRE 15. F:

Z18 LET G = G + P

220 HEXT 1

220 PRINT "RV PC ="; INT {G/H + .5

INT <A & 18@/L + .5)

mIn

Running totals are kept and finally the over-
all average is calculated. Natwurally, your
application may have a shghtly different
format but this program should give a useful
structure, 1 avoided holding the marks in
memory, or on the screen, so that any size of
class can be nput.

feontinued on page 67)
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PUT YOUR

ZX-81

RAM EXPANSION KIT

DOUBLE THE MEMORY OF YOUR
ZX-81TO +K!

KIT INCLUDES IC.IC SOCKET AND
INSTRUCTIONS. ONLY £17.80 p&p FREE

CASSETTE OF SIX PROGRAMMES FOR

ZX-81+ 1K MACHINE
DOCKER, DICE, INVEST, LOAN, i

STAR FlGHTEH, CAHD TRICK. ‘o MDR IINTERFACESH

USER INSTRUCTIONS INCLUDED £3.99

incl. p&p fle e E v ]

o CONTROL MACHINES, ROBOTS,
Voltage Regulators TO 2201A E PROM FACTORY OR HOME

+5 +12 +15 90p each 2708 £3.92 each Have you ever wanted your MICARO 1o control 8 machine for you, or
-5 —12 —15 90p each 2716 £5.20 each manage your house? If so, the MDR "MICROCOMPUTER CONTROL
TO3 RAM INTERFACE' will give yeu isolated channels of QUTPUT (8A @ 250
3A + 5V £3.80 each 2114 £2.90 each volts) and switch sensing INPUTS

Small Computer Cooling Fans £11.50 4116 £2.20 each Available now for connection to PET USER, PORT, R5232 and

IEEE48E, allowing expansion up to more than 800 channels

Supplied complete with connecting cables, full data and guarantee
from £12.54 per channel. Complete prepragrammed systems of

Please add 50p p&p for components

Make cheques/PO payable to:

PRISTINE ELECTRONICS

3rd FLOOR, 15 HIGH STREET,
GRAVESEND, KENT DA11 0BQ

individual components avalable. Write or phone for details

M D R (INTERFACES) LTD.
Little Bridge House, Dane Hill,
Nr. Haywards Heath, Sussex RH17 7JD.
Telephone: 0825-790294.

Practica

a practical guide for people who are
getting to grips with personal
computers and want to know more .

More about equipment. Down to
earth reviews of personal computers
and peripherals which are on the
market — and why some are better
than others

More about software. How to write it
What to look lor in business soltware.
Evaluations of software packages to
take the guess-work out of your
software purchases

More about applications. What can
you do with a personal computer? Case
studies ol the ways in which people as
diverse as businessmen, manutacturers
and doctors are using computers in
Baby's first byte

Vector G raphi
VisiCalc
look-alikes
Prestel adaplors

es e
Reviews:

Business Press Ltd.
MName

WordPro tips

Is just what it says -

To Marketing Department, IPC Electrical-Electronic Press,
Quadrant House. The Quadrant, Sutton, Surrey SM2 5AS
Please send me Practical Computing for one year. | enclose
Cheque/P.0. for £10 (U.K.VE16 (overseas) made payable to IPC

their everyday work

One way or another it's a pretty fair
bet that there's a computer in your
future. Being used by a colleague at
work. On your children's Christmas list.
Or in the back of your mind — just
waiting to be bought — perhaps for use
in your business

That's where Practical Computing
comes in. For only 80p you can keep up
with your colleagues, stay a jump ahead
ol your children and maybe make a
better choice when you buy your own
computer . . .

Acl_ now. Get the October issue ol
Practical Computing Irom your
newsagent or complete the coupon.

LA A R RN R R R RN R N R N R R R RN RN RN RN A RN R R NN RN NN NN NN

¥C

Address

DIY word processox

Portable graphics

Virtual memory | |
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SOFTWARE FILE

fcontinued from page 65) ence in league points to make nts decision. The
To put the marks into order for the form, La teSE score = program itself is very simple 1o use. All you
highest first, I used a bubble sort, which will | Terence Wilson, L 24=3Y ‘I have to do is submit the name of the first team
handle 40 marks easily. | found that an identif: | Freston, Lancashire. and its points followed by the same details of
ication number was very helpful when dealing . the opposing team.
with large classes. So, the sort takes as input | THE PROGRAM predicts the most probable When this is completed the computer then
for each pupil, the overall percentage and a | score of a football match using only the differ- | tells you what it thinks the score will be.
sequential identification number which |
pencilled directly on 1o the data sheets in the 10 ©LS
format of a decimal number. For example, 20 REM POOLS PREDICTION T.WILSON AUGUST'81
78.01 (Newline), 72.02 (Newline). The sort | 10 DANIORHLS PROOMAM PREDICSS THE SCORE or
S Bt 50 PRINT*LEAGUE MATCHES ;PLEASE ENTER THE PIRS?T *
adds .00 to each identification number so as S i a T ATuREE
not to lose the trailing zeros. T PRINT S ssasssRaArARRR AR R AR AR
. | gg i‘ﬂ?ﬁﬂ“ TEAM/No ,OF POINTS ;AWAY TEAM/Ne ,OF POINTS"
SORT = | = W2 K
100 INPUT X
' e 110 INPUT AT
18 EEM "SORT = | = W2" 120 INPUT Y
20 LM 130 LET Xm)+2
0 PRINT "NT | 140 LET Y=Y-2
40 [NPUT N I50 1P X-Y=0 THEN GOTO 560
S5 DIM A (M) I60 1P A-Y=] THEN GOTO 570
66 PRINT "VALS?" 170 IF X-Y=2 THEN GOTO 560
65 FOR 1 = | TO N 18Q IF X-Y=3 THEN GOTO 570
7B INPUT A (D) 190 IF X=Y=4 THEN GOTO 5
7S LET A (D=Ad [+ .01 200 1P X-Ye5 THEN GOTO ;ﬁ
&0 NEXT 1 210 1P X-Y=6 THEN GOTO
§2 fhat 220 1P X=Y=7 THEN GOTO 600
&5 LET 5 = @ : 230 1P X-Y=8 THEN GOTO 610
SO FOR | = 1 TO in=1) 240 TP X=Y=0 THEN GOTO &00
§5 IF INT A cla0=INT A o] +1> THEM (OTO 129 250 IF X=YulQ THEN GOTO 610
109 LET O = -1.-:- 260 IF X=Y=I1 THEN 0OTQ 600
165 LET ACL)=A] + 1) 270 1P X-Y=12 THEN GOTO 620
-y 280 IP X=Y=13 THEN GOTC 630
15 e 290 17 i-Y=14 THEN GOTO 620
138 IF 550 THEN GOTO &5 Yo i Eal B Gore ho
148 \.il_ . i jﬂ'ﬂ IF I-"II? THEN GOTO 1043
155 i-"'-Fri = :!--.r H 330 IP X=Y=1I8 THEN GOTO &40
62 rer 340 1P X-Ye19 THEN GOTO 650
el 350 IP X=Y=20 THEN GOTO 650
When 1 first ran the program with an input B o G
of 40 items it ook 1% minutes to sort, and | 380 IP X-Y=-3 THEN GOTO 570
lhﬂughtl that the ZX-81 hm:] forgotten what it ;:'gg g ﬁ:}::; m E‘E‘,‘;“g Esu
wias doing. It had not — it was keeping the :w IF n-}‘-—-& ;m gm 5&0
l:ﬁsL]!ﬂiE' guinga: ‘-;r‘ell. So lduddcd line 82 Fast, :ﬁg E; i;;ﬂ THEN ggg %33
and then it took 15 seconds. 40 IF X-Ye-g THEN
i -l W G a
Do not be surprised thu_r. the screen goes EE% %E E-E-..%g :TEE ﬁ E%g
blank —~1lhe dl‘.'&-?l] 18 thmk_mg furiously. The 480 IF XoYa-I) THEN GOTO £70
use of integer in line 95 means that the 490 IF X=Y=-14 THEN GOTO 680
identification number 1s ign-:::rcd I'olr sortng gfg }; ﬁ:}:ﬁ mﬂ gm ﬂg
purposes. [f you run out of display file before 520 IP X~-Y=-I7 THEN GOTC T00
all the records are printed, press ﬂﬂm‘and gig {: ;:;:_";'g ek
Newline. To look at a record again after Comt, 522 ir I;'.rnzlﬁ ;H-:II e0T0 T10
use command Print A (N) where N is the final e TRIEE e 1 h) T e e
sequence of the item. 580 PRINT HI;" 2 ™; AT;" 2 ==wsSCORE DHAW®*®SGOTO 70
630 PRINT Hniw 1 %1 ATI® O HOME WINWGOTO 70 o
The PIOU h ' 610 PRINT HTi" 2 "j ATi" I HOME WIN"GOTO 70
I e 30 TN AT 1) A2 2 ek whieote 1
il i o M . " i AT;" 5
William Cartwright, 1 Y(=1] 640 PRINT HT;® 3 "j AT;" 1 HOME WIN"GOTO 70
L ostock, Bolton. S cxgo J 650 PRINT HT;® } ®; AT;" O HOME WIN“GOTO 70
660 PRINT HT;™ 4 ™; AT;" 2 HOME WIN"GOTO 70
. : 670 PRINT HT;" © ®; AT;" 1 AWAY WIN“GOTO 70
Five oF the seven stars in the Plough have a ggg E}:; g;;: % o ﬂs: g ::ﬂ :%::gm ;g
COMMon proper ﬂm[iﬂn, b'u[ two have Sfparﬂtc 700 PRINT Ht:n 1 u: u:i 3 AWAY WIN®GOTO 70
proper motons. The program shows three 7IC PRINT HT;™ © ™; AT;" 3 AWAY WIN"GOTO 70
aspects of the constellation graphically.
5 FRem "THE PLOUGH" 1686 PLOT 33, 12
18 FEINT "THE PLOUGH 109,088 YRS AGO"™ 17 ELOT 49, 13
esll ALUY fe 2 128  FLOT 4%, 25
dé FLU) 290 &f 196  PAUSE 308
e e 280 (LS
s FLOT 25, 2 218  PRINT "THE PLOUGH 166,808 YRS FROM NOW"
;g IF:’JI:tIﬂI' 2 1z €28 PLOT 26. 7
£ Sar AN 238  PLOT 24, 27
g FLOT 40, 40 248 PLOT 29, 25
28 PRAUSE 360 Z58  PLOT 3&. 23
iéa  CLS o _ 268  PLOT 38, 12
118 FRINT “THE PLOUGH NOMW 278 PLOT 49, 13
126 PLOT 15. 25 280 PLOT 62, 25
138 PLOT 24, 27 A PRLUSE =&
146 PLOT 29, 25 e (LS J
158 PLOT 26, 22 218 J'GEITIZI 18 {continued on page 69)
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AVAILABLE NOW
HINTS & TIPS for the ZX81 £4.25

by Andrew Hewson

* 80 pages explaining clearly how to squeeze a computing quart out of a
Sinclaw pant pot.

* Saving Space — vital reading for ol ZXB81 owners.

* Undersianding the Display File — using the display file as memaory,
clearing a part of the display, using tokens in PRINT swtements.

* Converting ZXB80 programs — explaining simply but comprehensively
how to converl the hundreds of published ZX80 pgorams.

* Chaining Programs — revealing techniques for passing data between
programs, calling subwoutings from cassette and establishing data files.

*Maching Code Programs — all you want 1o know about Z80 machine
language. Explaining how 1o write, load, edil and save machine code
and how 1o debug your routines.

Routines and programs are scatterad libarally throughout the text and tha

final chapter consists of twelve useful, mteresting and entertaining S l HE I l :HlNG
programs such as LINE RENUMBER, BOUNCER, SHOOT, STATISTICS

elc

' om0 YOUR ZX81
SPACE INTRUDERS — fight the marauding alien as you battle to save

the Earth. All the dynamic parts of this program are written in maching

code for super fast fun.. .. 06.50
PROGRAMMERS TOOLKIT — line renumber m:ludung GOSUBS and
e e e

GOTOs, Hexadecimal Loader/Printer, Find, Edit and Hanﬂnce BASIC

o “es TOITS LIMITS

PRGGHAMMEF’.‘S TOOLKIT — simplified version of the 16K

cassette........ —— ) £
STATISTICS — Hiean, standard deviation, reoression. trend snalysis, oh ... has been written to enable you to get
squared test, graph plot... e £3.75
PLAMNET LANDER + :pal:e du-ckmg l‘:il:l-tll: stopwateh....................... 378 ;U;g"muraZ;;cO'WIlefdm an: fun frﬂn:{?ﬂur
ZX80 Op Codes — this handy ready reckoner lists all 00 plus, Z80 or . you have a warking
machine codes in decimal and hexadecimal with their mnemanics. Each knowledge of your machine, this book will
code is succinctly explained and cross referenced. Caomplete with . u .
protactive transparent wallet............... SRR EIS . - help you realize the full potential of it and

BLANK C12 CASSETTES & for £2.78, 256 for £13.25 our own r rammin abi" 5

Send SAE for full catalogue Y prog 9 w
Cheque with order or quote Access number to; OﬂlY £B 95 fl'ﬂl'l'l

HEWSON CONSULTANTS, 7 GRAHAME CLOSE, BLEWBURY,
OXON 0X11 9QE. TEL: (0235) 850075

DEPT. Y¥C2, Computer Publications, Unit 3,
33 Woodthorpe Rd,, Ashford, Middlesex TW15 2RP

RAM EXPANSION for 6502andZ80A Micros

wim ~ ATOM — PET — UK 101/ 0.S. — TRS 80 —
il 1 | VIDEOGENIE and ZX81
g,r'p:'pﬁ

Prices:
Expansion
module Atom | Old Pet| New Pet] UK/QS | TRS80 | Videogenie | ZX81
16K £40 £40 £40 £40 £33 £33 £33
32K £52 £52 £52 £52 £45 £45 £45
G K. £80 £80 £80 £80 £73 £73 £73
128K £130 £130 £130 £130 £123 £123 £123
Prices shown are for kit versions. Please add £8.00 + VAT to all prices for ready-buift
modiules.

All prices include full components and documentation. Please add 15% VAT,

*Extra power supply of 12V/1A and —5V/10mA required. You can either provide it yourself or we can
supply it for you at £8+ VAT.

Think of the future . . . and then get down to the basics.

The power of your Microcomputer really lies in its software — and the power of its software depends
directly upon the availability of Ram,

Memory modules are now easy to install and low cost, So why wait?

We have designed memory modules for the PET, ATOM, UK101/0HIO SUPERBOARD, TRSS80,
VIDEOGENIE and the ZX81. Off the shelf and ready to run. In most cases, simply plug into the 40 pin
socket of your Microprocessor and you get 128K, 64K, 32K or 16K more RAM at your fingertips.

How do we do it?

We make the latest device in the field available to everyone — the Motorola MC 6665

L20 or 64K bit on a single chip, which consumes a mere 10mA at 5V to retain your data or programs. We
put eight of this on to a board the size of a cigarette packet to give you eight times the actual power of
your Microcomputer.

If you do not yet know how to make full use of your 64/128K, our latest documentation includes
programming examples to start you off.

Please write or ring us for further details:

AUDIO COMPUTERS, 87 BOURNEMOUTH PARK ROAD, SOUTHEND-ON-SEA, ESSEX
TEL: 0702 613081
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{continued from page 67)

Punters’ draw

J Consadine, e
Humberside. I ; J'
WHENEVER an office draw is held, usually for
the Derby or Grand National, the moment
eventually comes when a member of the group
draws names from a hat. This invariably leads
to cries of “*It's a fix" or *I see the organiser
has picked the favourite again”, This can be
especially embarrassing if the head of depart-
ment has drawn the 40:1 outsider.

To avoid these problems, why not let the
computer perform the draw for you with an
unbiased shuffle?

My program, Punters’ Draw, allows any
number of items — usually horses — 1o be
input and a similar number of punters’ names.
The names are matched randomly with the
horses and are listed on the screen, page by
page. Provision is also made to print a hand

10 REMssasmissrginanin

20 REMasPUNTERS Ditauas

10 REmssvwnpwivdsdvwind

40 REReeBY J.COWSARINE 2077 81040

0 INFETECCLRICCEDICCUDICCUDINUNEER 0F HORSES RUNNIRNG™;M:PRINT*CLLE]®
o0 DIRMS(N) PRIMI ,FLIN)

70 FORX=1TON:PEINT CCLEICCUDICCURINEAE OF HORSE W0.°;2

WO [MFUTHR L) emEXT ePRINT=[CLED"

YO FORI=1T0M:FRINT COLAJICURICCUD JFUNTERS ManE HO. !

10D S=lNT{(NeRNDY RNDIOD ) 10 ) 2 JFFLAY I 2OTHEN DO

119 INPOTFSLV)sFLIVI=1:NERT

120 PRINT"[CLRICCUDICCUDICRYSIFRESS aNY KWEY TO LIST DRAW. CCUO0)™:GOSUEIED
130 E=%:@=1:PRINT*CCLRI"

140 FORY=QTOR:IFX>NTHENIBO

150 FRINTHNEIX):™ =-=:PRiNI s FRINT:NENT

160 FRINT[CODICCURICRYSIFRESS AKY CEY 1O CONTIBUE LIST.":G05URZI0
178 FRIFTICLRI™:Q=R:R=peR:GOTON4D

130 FRINT=CCUDICCURPICRVSIFRESS(aITO VIEW LIST ARAlN."

196 FRINT™[CUDICRVSIOR PRESSC(F)TD PREINT WARD COFY. 180506230

200 [Fase"a"THEM! J0

Y [Faye"PrTHENY G

220 GOm0

230 GETAS:IFAY=""THENZZ}O
240 REIUkN

259 OFENT 4, 1 :PRINT*CCLRICCDOITRYS IFRINT ING. =
260 FORI=ITON:PEINTRI H31X)" - "PRIX)

270 PEINTEI:NEXT

280 CLOSEY:FRINT-CCLRI:GOTDIGY

«¥0 END

copy if desired.

Least squares

Kevin Polston, i Qiriii}i}}

Dagenham, Essex.

THIs 15 a scientific program which takes, as
input, X-Y co-ordinates which as a set
conform to, or nearly to, a straight line. The
program then calculates the best straight line

in the form Y = Mx + C and.the estimated
standard deviations in M, the slope, and C, the
intercept. This program will be of use to any-
body who does experimental work.

1 REM KEVIN FOLSTON
2 REM DAGENHAM ESSEX
3 REM
S DIM W(&4)
10 P.%12,"
F."FOR A STRAIGHT LINE.",",
"ASSUME X EXACT AND Y IN ERROR",’

20
P.” ,"TERMINATE BY -999",°
a=1
REM SET UF
YN=0
“FP=0
LX=0
LY=0
ws=0
LR=0
170 REM INFPUT SECTION
190 C=0
200aC=C+1
205 P.C
=10 F." Mm M
<20 FINFUT %I
220 FIF £1I=-999 GDTO s
w40 UN=%N+1
250 LE=YX+%l1
260 %S=YS+(%AIXL]1)
270 P " y= "
280 FINFUT %J.°*
290 wY=Hy+rJd
I00 UP=UF+ (LINLI)
I05 XO=YO+¥LJe%]
310 GOTO a
330sREM SOLVE Sim EQUAT ION
S50 UD=( (UNELS) = (LXE%LX) )
IH0 ZA={ (ANXLP) = (LX %Y ) /UD
I70 UB=((USEAY )= (%XE%P) ) /%D

20

g0
100
110
120
130
140
150
160

least squares",’,

290 REM OUTPUT SECTIONM

410 P.? ,"P. 512

411 P." analysis of data",",

412 P."CORRELATION CDEFF SHOULD BE +- 1",°
% 41% P."PROGRAM USES ONE PASS METHOD","

414 FP."BEWARE OF ROUNDING ERRORS",".”

415 REM %G IS CORR COEFF

418 YG=LAX(SOR (XLD/ (ABS (AUNXLE-LY¥LY]I) ) )

419F. "CORRELATON CDEFF = "“3;FP.%G*

420 P."SLOPE = "jFP.%A,"

430 F."INTERCEPT = “3;FF.¥%B,°’

440 REM YH 1S VARIENCE

A460 YH=({ (LAXLARLD) / (ANR (UN=2.0)) ) %

(1.0/ (46¥EGY-1.0)

4465 GOTO 480
470P."VARIENCE IN Y = "3;FP.%H,”

480 REM ¥k IS VAR OF SLOPE

490 ZK=(AH¥YLN) /%D

499 GOTOD S10

S00 P."VAR OF SLOPE = ";FP.UK,"

S10 REM “K NOW BECOMES E.S.D

S20 ZK=8GR (%K)

S30 P."E.B.D OF BLOPE = "“3;FP.%K,’

5S40 REM %L IS VAR OF INTERCEFT

S50 %lL=(%ZHR%US) /%D

555 GOTO S70

S60 FP."VAR OF INT = ";FP.UL,’

S70 REM %L NOW BECOMES E.S.D

S80 YL=SER (%L}

990 P."E.S8.D OF INTERCEPT "3 FP.UL,’

&00 P."ANDTHER RUM (Y/N)

&10 INFUT $W,”

620 IF sW="¥" BOTO 10

&30 IF sW="N" F."BYE-BYE";END

&40 F."CAN ONLY ACCEFT Y OR N"3;GOTO 410
*RUN

feontinued on next pagel
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lcontinued from previous page)

Bulls and cows
Graham Richards, l Mﬁ;{ﬁw‘

Sidcup, Kent.

SOFTWARE FILE

number of numbers available. Different seed
values will generate different sequences.

The program Bulls and Cows when used
with the subroutine Random prompts the user
to break the five-number code set by the
computer. The user can place the guess by

place. On breaking the code “XXXX" will be
displayed. The starting address is 80.

Both programs will run together on an
unexpanded Microtan, but they avoid the area
used by the cassette software in XBug.

Here is a typical screen display:

THE sSUBROUTINE Random generates a pseudo | using the cursor controls, left and right arrow, | G80
random-number sequence including all | and the numbers | to 8, 01 1.4 3-8 2
numbers from 1 1o FF Hex. On return, the All invalid input is ignored and the cursor % E g g g ‘; igﬁ
accumulator contains the random number. | cannot be moved outside its range. Theguess | o4 3 5 § 3 5 XXX Complete
Before use, locations 72 and 73 should be | can be changed until the user is satisfied the | 056 3 4 7 3 & xxxo |%™
seeded with a starting number but not zero | code has been broken. On typing Return,the | 06 4 6 6 3 6§ XX
and a counter value. Avoid large numbers | truth will be revealed. The computer will | 7 3 5 7 3 7 XXXXX
where speed is required and numbers which | display an “X" for each correct guess and an | g9 Start of
can be divided into FF as this will reduce the | “O" for each correct number put in the wrong ? next game
TPPE RANBON.HTH T oo EHE TRYL
[ 008 cEX " IOUT OF RANGE?
By FOF3 FE# NOHAR
- BUBROUT INE RANDOM By 2OECO ISk NOCUS
B Ed InE
ST il £ s
el mik noE® E FRNTCS
= P KowD:  pvre o ,_ |;<{'-:13 PRYL L:L ::mn ILEFT ARROMT
fi £ epead e c4 E0O0 CFX "0 JOUT OF RANGE?
F ¥ * - ‘e . &
P 800l PITREES BYTE Belleded L{? I_.:.:::-m.' *:l:j: :“D?I:"‘
7 o402 CE A BEX
v L B ¥
» AL M 1004 B FRETES
L i Cean TRIRETZ CHP +n $RETURN?
1 Al 8h KaNONAL XA VEAVE REGISTE pr I'_é I.-I|_ - E:El:i Lg;ﬁl‘
i51 48 PHA Ui T cLE
L& B 'I'I‘H'l- ks £ BCL FCORE
td o e . i i ey wYMD G 11 FURLID NUMBER?
e W73 LA COUNT  45ET UF COUNTE " ey oH i W
184 B 7 5Th COOEN on Sk il pre
i AT LooF:  LDX 3 FRIART PARITY LMy &t - i L
P Loy *0 il d i i A R B £l i Sex FTES S0 STORE ON SCREEN
i MEXTRT: LDA BITESE X L4 ey Bt NERAR
s Ty RAND :
170 0o REG NOTHE T Ed NG i LA i
L3 T Ly £l FIESGN T E t i
13 Ly FNEETE e s ER &0 TR
|74 10K 4 BFy i STET EC ARG WA i 10
I e il rrs VEET PARLTY BRI EE HeEn 1M LT
F R rTN EAREY
it Fo Lk | BCDEE § i, Jux [(E] JGET GUESS FRURA SCREEM
; SOt o — 23 A008 LI o PAND 5 TORE
oo bt i Fd BYCSGY  MOVED LD A5 Y
| e mil 1L o PRERTOM REGISTORES Er PHAA L LRS- X
| /¥ [ 51 % el 4 it
-1 Al FL A Eh 24 e
h h ra £ &E nEY
et o L In A re L&A -1 AW
. it RTE FE P04 { L] oW Ch FOR BILLES
JEM ] B0 HEs 1 & CORE o ¥
10r Poih iTh CTENTa X
104 Noan LA UL S5 s X
B4, I LT ML
e (AT ({LTH i
TTFE RCaRTN 108 PRl | 1. Enda ¥ T
10 Wbl BTaA IR
LTITLE BLLS AND CONG 10 o ABL a
Hisy P laikle S CTERIT X
+BATH 111 L HOBLLL: DEX
& mhD i PR i Bl B SUVELCE Fide it
1ia ¥ '] 1w ¥
COE BLKE = Liw i0d ] 1 N
5 GTEMPT  JBLKR 3 114 PRS00 MEYE LD CTERF .Y
o BUESS:  (RLKR & 118 [ CHP GUESS o X
&F PULL <DYTE 0 nnp Ly FRE (TR
70 IR JMYTE 0 11F E&70 1N cig
1 GOwMLiEE: BYTE 0o 121 Lns (1]
23 LY
» GO L5 diak
o =80 (s I
1 T g
R Bz i A IGET SECRET O 120 ur iy
o SOAD0]  DETHUME JER RARDOA £ (TR
% A L&k A 120 R M
Eha A LER (] 1 F TN
i 7 T LER 3 L34 1 Lidy [ b IPRINT ¥ P mLLS
{71 A LEK - Pz LAl RILBALsS DEA N
jw A LER ] 114 LT s (R1™FER B
41 1] CLC 134 LA R Tl EileX
+]’ HTEy Al Bl ICONVERT 10 ASCIT (1= 149 (] (N FE
11 WEAD BT COBE ¢ X 144 LOF & AN HALDES
" e DE X &Y AR COWBIGE | T rai PFRINT “0° FOR COMG
T 1OFQ Kl E THLUA 13 Cafo COwisss Cie
¥ AT LI 1l PINITIALIZE 149 X004 Rl WIN
4 8571 9TA GOMUHE 14z FODI oA 1 il s X
oY SOPAFE YK FE*N FORLY 144 En Lidx
AZOD MO 2 L1 8o 146 10F & o
g 5TX BuoLLy 140 ADDS0A  WIN LA FHAS CODE DEEN BROKENY
i ST COWS 140 YSE M
o L0 GORLHIE L4b 0% FEQ
J5R FFiih PFRINT G0 NURMEER LaF Eari 1 GONIME BRI
A JER FE?3 FrRLY 151 ACFHO0 e P
[ a, Lhx LT 154 HOTAFE R i 'CXE R i i CRLIT ©° 3%
L JOELD0  PRNTCSD JSK CURSR 157 AOTAF o LA
b Ak NCHAR 2 (b 5 "L iFOLL KEYDOARD , VoA Rt L ik il
Ak A%SDE bIus i FLUCATION | HAS ITNPUT CHAR. rlﬂn ACHEO00 JHF BC
1 C¥1S CHE 8IS IRIGHT ARROMT JEND
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Strings and arrays

Derek Hasfam,
Colne, Lancashire

s |

Jro |

A sIMPLE illustration of the flexibility of the
Atom’s memory is the way the contents of
memory location 18 may be manipulated so
that several programs may be held at the same
time and even use the same line numbers.
Nowhere is this freedom of more use than in
the handling of strings and arrays. Acorn’s
documentation is well above average but there
is more (o be said on the matter of memory
usage than the manual reveals.

There are two ways of allocating space for a
string:

10 DIM AL16)
205 A="THIS IS A STRING"

Users of other Basics will turn up their
noses at the idea of having to dimension the
string before assigning it. However, the
seasoned Atom user will know the advantages
of knowing exactly where that string is in
memory — variable A contains the address of
its first character — and being able
manipulate individual characters by means of
indexed Peeks and Pokes.

10 A= # B200
206 A="THIS IS A STRING"

The difference between the two methods is
that in the second, the user specifies where the
string will go in memory, whereas in the first,
he leaves it 1o the operating system. The first
is safer since it reserves space above the
program text which is not already being used.
The second places much more responsibility
on the programmer to ensure that strings will
not overwrite each other, but allows him to
make use of memory in his own fashion.

In the example given, the string is being put
into the graphics RAM, immediately above
the block used to map the screen in characters
mode — or mode 0 graphics.

Since the lower text area of the Atom can
hold only SK on the main board and the
graphics area can hold 6K of which only 5K
is used when displaying ordinary text, the use
of the graphics area for string storage has
obvious attractions.

For the best of both methods, however, we
would like to use the Dim statement with its
sutomatic allocation of memory not already

Consult the oracle
D A Walker, o
2t=3) |

London SE13

THE RND tunction in the I-Ching program does
not seem very oracular to me — perhaps the
nearest analogy 1o tossing a coin the ZX-81 can
provide is to discover at a random moment
whether the frame count 1s odd or even. This
could bring the psychic factor into play.

I have devised this no-frills program 1o fit
into my unexpanded ZX-81. It lets vou know
the result of each toss and builds a hexagram
with moving lines — if any — in the middle of
the screen. This is sufficient for consulting the
book. The string in line 10 can be used to save
On casserte,

SOFTWARE FiILE

assigned and tell the computer to start its
dimensioning in the graphics RAM. How can
we achieve this?

The Dim statement works as follows. The
address of the next free byte of memory is held
in zero page at # 23, #24. For those
unfamiliar with the Atom, “# " indicates that
what follows is a Hexadecimal number. This
15 the free-space pointer which the manual
mentions but without telling yvou where it is.

On power-up, it contains the same address
as that returned by the Top function — which
is stored a1t # OD, # OE. As soon as a Dim is
executed, however, the two values become
different: Top indicates the next byte above
the program text, # 23, # 24 gives the next
byte above the arrays and strings which are
dimensional after the program text.

We can re-direct the free-space pointer by
inserting at the start of the program the line:
10 1# 23 = # 8200

It now points at the start of the graphics
RAM and all subsequent Dim statements will
reserve memory in this area, leaving the whole
of the lower text area available for the
program. What is true for strings is, of course,
also true for numeric arrays of integers and
floating-point numbers dimensioned with
lines such as:

20 DIM BB(20)
30 FDIM %BE{10)

Anyone who has worked with large arrays
will know how they consume memory and an
attempt to use them on the Atom without this
ruse can be most frustrating. Even greater
problems are possible with string arrays.

When you wish to use an array of strings on
the Atom you must do two dimensioning
sessions. The manual explains how, using a
program of this type:

10 DIM BBI5)
20FORI=0TOS

30 DIM X(10); BBl =X
40 NEXT |

The principle is to dimension an array, BB,
to hold the base addresses of the strings, then
repeatedly dimension a simple string, X, and
point the current element of BB at its first
character. Statements such as:

505BB(3) = “THREE™

60 PRINT $BB(3)
may then be written, up t0 2 maximum of six
strings of length 10 characters.

dimensioning the array but entering your
string data into it. Most Basics have Read and
Data statements to facilitate this; the Atom has
not. Acorn describes a way of providing the
equivalent effect, but this method suffers from
the same disadvantages as the more conven-
tional Read and Data: you have to store the
data twice.

It is stored once in the form of program lines
and a second time when it has been read into
the string array. We users of machines with
limited RAM cannot waste memory in this
profligate way — so what do we do about it?

Suppose we have a list of data such as:

1000d FIRST

1010 SECOND

1020 THIRD

1030 FOURTH
which we wish to use as a string array so thara
statement like

PRINT $BBI(2)
will print Second. The first thing to notice is
that we have only one item of data per
program line. This is important: so are the
spaces between the line numbers and the first
letter of each string.

The point to realise is that cach line of
program in the Atom ends with a carriage
return and is therefore in itself a string. The
lines given, shorn of their line numbers,
already constitute a string array stored in
memory and there is no need to copy it to
another part of memory. All we need do is find
the address of the first letter of each word and
store these addresses in an array:

10 DIM BB(4); P= # 2900

20 DO P=P+1; UNTIL ?P=13 AND
Pei=CH"d"

I FORI=1TO4

40 DO FP=P+1; UNTIL Pi—4=13
50 BB(l)=P

60 NEXT 1

Starting at the beginning of the lower text
space, #2900, P is incremented untl it
encounters a carriage return followed, three
bytes later, by the label d. P is then pointing at
the terminator of the line immediately prior to
line 1000.

Entering the For — Next loop, P is moved
on again until it points to the byte four bytes
after the return. This is the F in First. The
address of this character is stored in BB(1) and
the process continues until all the base

The real problem is not, however, | addresses of the strings have been found.
18 FPRINT "1 CHING. TO TOSS COIM FRESS @"
90 FOR N = 12 to 7 STEP -1
106 LET S = @
118 FOR M = | +0 3
128 IF INKEY$<>"8" THEN GOTO 120
148 LET X = PEEK(16436)
158 LET A = ¥ - INT (X/2) % 2
160 IF A = 8 THEN LET S = S + 2
165 IF A = @ THEN PRINT AT 21.&.M:"TRILS"
18 IF A=1THEN LET 8§ = § + 3
I7S IF A = 1 THEN PRINT AT 21,&:M; "HEARDS"
186 IF IHKEY#$ = "9" THEN GOTO 136
128 NEXT M
208 IF 5 = 6 THEN PRINT AT M, 14;%=x-*
218 IF 8§ = ¥ THEN PRINT AT M.14;"~-="
228 IF S = 8§ THEN PRINT AT H.14; %~ -
238 IF S = 9 THEN PRINT AT M. 14;"-8-"
248 NEXT N @
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NMEPLIN for ATARI

AUTH DH!SED DEA

The World-beating

ATARI PERSONAL
COMPUTERS

3 consoles available
Atari 400 with 16K RAM (AF36P) £345

Atari 400 with 32K RAM (AF37S) £395
Atari 800 with 16K RAM (AFO2C) £645

[expandable to 48K)

All consoles when connected to a standard UK colour (or
black and white) TV set can generate the most amazing
graphics you've ever seen.

Atari 400 Console

: MORE HARDWARE
Look at what you get: Atari 410 Cassette Recorder (AF289 £50
% Background colour, plotting colour, text Atari 810 Disk Drive (AFOBG) £345
colour and border colour settable to any Atari B22 40 column Thermal
one of 16 colours with 8 levels of Printer (AFO4E) £265
illuminance! Atari 850 Interface (AF29G) £135
* Video display has upper and lower case Joystick Controllers (AC37S ~ £13.85
characters with true descenders, double Paddie Controflers (AC296) ~ £13.95
and quad size text and inverse video. 16K RAM Memory Module (AFB)  £65
%* 571-Key keyboard (touch type on Atari 400) m&ﬂﬁ; :DH ATARI COMING SOON i Snnnn
and four function keys. SPECIAL PACKAGE OFFER
% Full screen E[Htil'lg and fﬂ”r'wa'f cursor SEND S.AE. NOW FOR OUR LEAFLET| XHS2G )
control. *. *‘ * * * * *‘ * * 1 ?;ik:;s:wm £725 with Le Snck
#* 29 keystroke graphics and plottable points
w030 x 192160 xBonywih 8Ky STAPPRESSROAD SHOWS e 00k e
RAM. Fridey 25th Disk Operating System
3 40 character by 24 line display. ¥* ";:ﬂh Centre Hotel * IR i 7
% Extendad graphics control and hegh spoed g, Grosvencr Cente Hotel, Egnburgh 6 | | Everything in “Look st what you ger” st
action using a DMA chip with its own 78 sl o miikit
* Elp:'a“"f o * Portiand Hotel, Manchester * ; wﬂnﬂﬂnalmrﬂmitemm’ &
yer missile graphics. M Monday 28th Septomber B
% Four programmable sound generators can Birmingham Centre Hotel
be played individually o together and each M€ Tuesday 29th Septamber
has 1785 possible sounds playable at any ,*. Hatel Nelson, Norwich % B versawniTer
one of Emht volume mm for game For further details phone 0702 554155 12% x 8in. drawing board. Drawing on
sounds or music. t A E E X EE R XX board is reproduced on TV via Atari with
%* Full software control of pitch, timbre and 12K RAM and Disk Orive. Closad arses
duration of notes in 4-octave range. LE STICK r :m:ﬂ; ﬂ;;ﬂ;li mﬁﬁf
* Four joystick or paddle ports, sounds For Atari Computar or Video Game o e o el mepe gl
output to TV, : Replaces standard joystick, but much away. Air brush mode: shade in your
#* BASIC cartridge and 10K ROM operating easier to use. Internal motion detectors drawang - colour and density is up to you.

system and full documentation, sense hand movements. Large pushbutton

s on top of Stick. Squeere Stick to freeze
DSSler afguiries welcome motion. A MUST for SPACE INVADERS,

m ﬁ L"n STAR RAIDERS & ASTEROIDS.
ONLY £24.95 {ACASY)
N L

Maplin Electronic Supplies Ltd Note: Order codes shown in brackets,
; Prices
P.O. Box 3, Ravleagh, Essex. firm until November 14, 1981

and include VAT and Postage and
Tel: Southend (0702) 552971/554155 Packing. (Emors axcmeﬂl.g

Plus many more features. S.a.e. for price
and further details

jons 81
pemonstrat
our 5"‘:‘95‘ o
284
gee Atari 8l a, EsSEX.
wastcliff-on" and at
Tok: (0702) 584000 C_ onith W6.

1'59‘161 p(;'l‘ﬂl‘ .u]I.TI-E 0926
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‘ l Adda Compulers Ltd.. a major supplier of computer systems
‘ to industry and business, have opened the Vic Cenlre in
Wesl London. Here you can see. discuss and buy everything to do with
*" the new VIC 20 personal computer—in person or by mail. Hardware,

sofltware, technical advice and informalion is available from an experienced
staff of experts. Even il you already own a VIC 20, gel on our mailing list to
| know about new developments. Remember— everything has the backing of

Adda's reputation, and there's a full 12-month warranty on all hardware.

The Vic Centre is easy 10 reach—Just off the A40, close to North Acton tube
station.

Not just a computer but a whole
AT ONLY £189-95 inc.VAT. Special cassette deck
Eﬂ:ﬂgzsﬂ E.m:mlgml. easy-lo-use computer. Il's the core of _

a great expandable system, wilh full-size keyboard operation. —_— e
Firsi-time users can work it immediately with plug-in program
cartridges, using your own colour TV 10 get up to 24 colours on
screen, and three different sound tones, Or wrile your own programs
in BASIC. The VIC 20 lets you build a system as needs and budget
diclate. You can expand its memory to 32k Byle with Plug-in
modules, and transfer data to external storage unils. So the VIC 20
is more than jusl a personal compuler—and its system will expand
to put it even further ahead

VIC 20 Dot Matrix Printer

Tractor-feed, B0 character-per-ling, 30 characters-per-second printer
£229.95incl VAT

VIC-RS232 INTERFACE

Fully implamanied (lrue lovels)
RS232C-V24

BI-DIRECTIONAL INTERFACE

Allows Vie to work as Mainirame Terminal
Orive 3 Qume Daisywhee! or a Paper Tape

VIC-LIGHT PEN

This high guality lighl pen works in both
normal and Hi-Res modes on the Vic
allowing simpla interaction with the Vic
without keyboard entry

Easy o program and easy lo use,

\ &
‘tlg\‘“‘ s

Pungh elc. alc. @.q. Manu ?.l_‘-lectn;rn MNon-keyboard entry

FEATURE This unit conlains masier poweor leaching Gameas, L

supply which supporis Vic's own Supply FEATURE touch sensitive “"Enler” conlacls J

when carrying Memory Expansions £56.35 incl WAT 1o eliminate accidental aniry i

Casselle Drives, Light Pens, Prnlers eic £28.75 incl VAT

VIC-MEMORY 3K VIC-Games Port Adaptor Cable Wt

Small size—Ilow COS1 MEMOry SxDansion. games porl plug, £14.85 inCl VAT
Plugs into Vic and reproduces memaory-port A Two into one adaptor for use with both

Can be usad wilh olber axpansihng gives a ovaiicks and .{”'ll pEns. A musl loF [hosd

otal ol Bk yser slatic ramon Vic who reguire full contro! af gamas with

FEATURE This board allows Vic 10 move graghics

Basic 10 begin al 1024 (S0400) as in Pat,
and enables the use of HIGH RESOLUTION
COLOUR GRAPHIGS £40.25 incl VAT :IIEQJL??ETJCK

e .'f -
VIC-TOOL KIT £28.75 incl VAT % = Hand-Held joyslick unils lor games use '} Eé 'p_-

FEATURE low-cost High guality. Robust.

For those who know tool kit on Pet we now { F.-’I,I’ - l}‘ avallable in Pair or Single conliguraticn — Y

have same facilities for Vig : ftid Sl NB. (2 Singles will not work a5 & pair - —

Renumbar, Auto, Append eic 'EE‘"' unless maodilied) £14.95 incl VAT
This may be used with the stack VIC Rom iy Le Stick £30.75 incl VAT

Switch Board ¥ The vitimate joystick. One handed multi-direclional super

VIC ROM SWITCH BOARD £40.25 incl VAT sansitive stick with built in fire bution

An inexpeansive ynil which plugs direct an 1o Memaoary

Expansion Port of the VIC and allows the insertion ol up

o 4 ROMS for gam nacks or 1o 3 , alc
FaE&T&ESEIm:?i‘; sgsrl-:ir:: af.r[:im:lli'adfl;eﬂ gach pair of VIC software Each of these tapes £14.95 incl VAT
AROMS inlo VIC's AOM space allowing ‘clashing’ ROMS 10 be Codebreaker/Codemakar
used You play the ¥VIC or the VIC plays you in this computerised
FEATURE. Plug-in zero force sockels are avallable as optional version of Mastermind
@xtras to help eliminate pin damage to valuable AROMS VIC Seawoll, VIC Trap and Bounce-out

3 lun games, a submaring shoot oul. a beal the VIC and an
TERMS AND CONDITIONS: All goods sold subject 1o Adda ald favourite pub game. Good games wilh ditferent skill levels
lerms and conditions ol sale. Full delails available Monzter Maze and Maths Hurdlar
on request, but include: T day money back guarantee, Adda A fun game with good colour and sound and a mental arithmetic
12 menth hardware warranly, Please allow 21days for dalivery earning game. Highly rated by everyone wo have shown it 1o

W W F ars ; mpliieFlos o D8 CHaang LFiedfcs
Allow 7 days for parscnal chagues to ba ¢ d. Quoted

e Harder than you think
pricas are inclusive of VA '

Goods Required Price MAIL ORDER to: Adda Computers Limited. FREEPOST. Londan,
W13 DBA or lelephone your order (24 hours a day) 1o
01.992 9804 quoting your BARCLAYCARD OR ACCESS

ruTy s

#nc s & Chegud, mEd
oayabie to Adda Compules
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Qualltg support for; ATOM
(2X80 ACTION ! ZX80

2 games per cassette - for only £4!! ZXB'
Flicker-free action games for your ZX80,
Only 1K RAM needed, and the original (4K) ROM.
Cassette C80A: BRKOUT ------- ACK-ACK ss-

(Cassette C80B: SHELL GAME - - - - INVADERS £4-

The ZX80 Magic Book

** WITH 8K ROM / IXB1 SUPPLEMENT **

Games programs, computer music, converting programs
written in pther BASICs, Improving the picture, RAM

and 1/0 circuits, and much more. £4.75
Getting Acquainted with your ZX81

A Tim Hartnell masterpiece. £4.95
23423 WAY IX80/81 EDGE CONNECTOR SOCKET £3.50

ATOM CASSETTES ; £5 each

casa: BREAKOUT + CUPBALL+3D MAZE+SIMON 2
cAAB: PINBALL+LETTERS +SPACEWAR+DRIVE
Both tapes need 1K YDU + 5K text RAM

The ATOM Magic Book

A wealth of games and other programs; storing speech
in your ATOM, converting programs written in other
BASICs, tape recording hints, plus many other useful
hardware and software tips. £5.50

16/32K ATOM RAM Boards from £59.50

Single Eurocard, can fit inside Atom's case. Built &
tested. Also suitable for other 6502/6800 computers.
Bare PCE only £23. 5.a.e, for further details

ALL PRICES INCLUDE U.K. P&P + VAT WHERE APPLICABLE
[ TIMEDATA Ltd.

57 Swallowdale , Basildon ,Essex

—

NEC PC-8000!

AT LAST THE ZX80A
COLOUR COMPUTER: CP/ M
COMPATIBLE, BUSINESS-LIKE.

“Superb value for money" —
PCW Bench Test, Juna 1981,

KEYBOARD UNIT: * ZB0A processor [4MHz) '_-—_f
“X RAM + 24k ROM. Powarful bull't in Microsoft extended disk BASIC (24k)

whl'l scrasn sditor, Bk user ROM
1 gwarty keyboard with H—Kﬂ" ROLLOVER for fast typist. Auto-repsat

'I cnlwu or B monochromas intansities — taxt or graphics.

“Qraphica: vector, plot b scresn srray storage func

-ﬂemllbng arss mnd ling width control for screen | + rmﬂ.. blink and
secratl. 38 to B0 character width. 20/ 25 linea.

*Double precision (18 |lrnllllum figures), integar, hax.

*Bullt-in tarminal capabllity 1af sutput 1o modem.

*Programmabls function keys; ssparate numeric keypad.

sinterfaces for parallsl Centronics printer, expansion units, disks and

CalsaTIE
JAPANESE QUALITY AND RELIABILITY

ALL FOR £599 ! (+ VAT)

EXTRAS: * Mamory axpansion to Bik, 98k or 128k of RAM.

+CPIM 22 — the universal disk oparating system.

*Dunl § inch disk units.

*Superb colour or gresn monochrome monitor scresns,

sExpansion boxes extra RAM, RS232 |EEE 488, realtime clock,
sxtra functlon and prototypes bosrds. *Light Pen.

*Diot matrix printar: pr onately spaced text and graphics.

*New version of s»hm alsgo by NEC.

*** Speclally commisaloned Business Software for UK ***

Brighton Compuier Cenire

130 Lewes Road, Brighton BN2 JLG, E. Sussex. [02Z73-688848)
Write or phone for more details, Upgrades to 56k AAM (Bk ext.)
MANUALS ine. postage (price refundable on hardware purchase);
Technical (Hardware) £3; Software (inc. monitor listing) £15;

&k BASIC £3: Monvtor Operations £7: CP/M (2 vols) £16;

Extended Disk BASIC £8. Open Mon-Sat 10am-Gpm.

ZX81 ATOM VIC

Make the most of your microcomputer with our popular
range of proven books:

[0 GETTING ACQUAINTED WITH YOUR VIC 20, by
Tim Hartnell, with over 60 programs to get your VIC
up and running from day one.........c.ccvevemenrees £5.95

O GETTING ACQUAINTED WITH YOUR ACORN
ATOM, by Trevor Sharples and Tim Hartnell. 184
pages, 80 programs, including dréughts..........£7.95

[0 GETTING ACQUAINTED WITH YOUR ZX81, by Tim
Hartnell. Eighty plus programs in this 120-page book,
including draughts.........ccoiiimeermrmnnsnrrassssnnns £4.95

[J MASTERING MACHINE CODE ON YOUR ZX81 OR
ZXB0, by Tony Baker. 180 pages, teaches machine
code from first principles.........cc.cvvinvrnnennans £5.956

O THE GATEWAY GUIDE TO THE ZX81 AND ZX80,
by Mark Charlton. Over 60 programs and routines,
ZX BASIC explained in detail..........cconeresnsnnss £5.95

O 30 AMAZING GAMES FOR THE 1K ZX81, b'r Alistair
Gourlay ... e . ..£3.95

(] 50 RIP-ROARING GAMES FOR THE ZX80 and ZX81,
edited by Jeff Weinrich..............c.ccocnennenen...£4.95

O INTERFACE, the monthly magazine published by the
National ZX80 and ZX81 Users’ Club, in cnnjun::tiﬂn
with the Independent Atomn Users’ Group, is just
£B.50 for 12 issues. Sample copy, with many
programs for each machine, book, software and
hardware reviews, education, contact addresses,
just £1.

Please send me the items marked. | enclose £..............

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

Please make cheques payable to INTERFACE, and send the above form, or a copy, to:

INTERFACE, Dept. YC3, 44-46 Earls Court Road, London W8 6EJ
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KITS

ACORN COMPUTERS:

4a Market Hill, Cambridge. 0223-312772.
System 1; £65 6502. Atom; £130 6502
British-built, compact micro, will link into net.

BL MICROELECTRONICS: BLM, 1 Willow Way, Loudwater,
High Wycombe, Buckinghamshire.

Biproc; £150 Z-80

Single-board micro with assembler.

COMPSHOP:

14 Station Road, New Barnet, Hertfordshire EN5 1QW.
01-441 2822

UK101; £179 6502

British version of Superboard, software available.

CROMEMCO:

Comart, PO Box 2, St Neots, Huntingdon, Cambridgeshire
PE19 4NY. 0480-215005.

Single-card; £273 Z-80.

NASCOM:

Nascom Microcomputers, Welton Road, Wedgnock Industrial
Estate, Warwick, CV34 5PZ. 0926-497733.

Nascom 1; £125 Z-80

Well-established micro with full keyboard.

Nascom 2: £295 Z-80A

Advanced version of Nascom 1.

NEWBEAR COMPUTING STORE:

40 Bartholomew Street, Newbury, Berkshire.
7768; from £45

Single-board with cassette and VDU interface.

NEWTRONICS:

255 Archway Road, London N6. 01-348 3325.

Eif Il; from £39 1802

Low-cost introduction to the world of micros.
Explorer 85; from £299 8085

System expands in easy-to-build and affordable steps.

OHIO SCIENTIFIC:

33/35 Cardiff Road, Watford, Hertfordshire, 92-40588,
Superboard; £160 6502

Very popular single-board micro,

RCA: HL Audio, 255 Archway Road, London N6. 01-348 3325,

Cosmac; £79 1802
Micro with Hex-pad and machine code with Basic option.

ROCKWELL: Forby House, 18 Market Place, Brackley,
Northamptonshire. 0280-702017.

Aim-65; £250 6502

Micro with built-in printer.

SINCLAIR RESEARCH:

6 Kings Parade, Cambridge CB2 1SN.

ZX-80; £79 Z-80A: now available second-hand
The biggest-selling British micro.

ZX-81; £49 Z-80A

SYNERTEC: Newbear, 40 Bartholomew Street, Newbury,
Buckinghamshire. 0635-30505.

Sym-1; £160 6502

Similar to the now-defunct Kim-1,

TANGERINE COMPUTER SYSTEMS:
Forehill, Ely, Cambridgeshire. 0353-3633.
Microtan 65; £69 6502

Expandable, British-designed and easy to build.

STORE GUIDE

TRANSAM COMPONENTS:

59 Theobalds Road, London WC1, 01-405 5240,
Tuscan; £150 Z-80

Can be expanded to full business system.
Triton; BOSO

Can be expanded to a large system.

COMPUTERS
AVAILABLE
READY-BUILT

This only includes those which cannot be purchased in kit form,

HEWART: 95 Blakelow Road, Macclesfield, Cheshire.
0625-22030,

Hewart 6800s; £299 6800

Hewart 6800 mklll; £152

SHARP: Sharp House, Thorp Road, Newton Heath,
Manchester M10 9BE. 061-2056 2333,

PC-1211: £85

Pocket computer Basic, Cassette interface.

COMMODORE: 818 Leigh Road, Trading Estate, Slough,
Berkshire, 75-74111.

Vic-20; £189.

New home computer for everybody — special colour graphics
and sound.

CALCULATORS

SHARP:

Sharp House, Thorp Road, Newton Heath, Manchester M10 9BE.
EL 504 £18.95 29 program steps.

EL 507 £19.95 30 program steps.

EL 5101 £39.95 48 program steps.

EL 5100 £49.95 80 program steps.

EL 5103 £29.95 48 program steps.

HEWLETT-PACKARD:

King Street Lane, Winnersh, Wokingham, Berkshire.
0734-784774.

HP-33C £49.52 49-program-step scientific calculator.
HP-34C £83.43 210-program-step scientific calculator.
HP-38C £83.43 99-program-step financial calculator.
The following machines are not dedicated.

HP-67 £195.65 224 program steps.

HP-97 £404.35 224 program steps.

HP-41¢ £130.35 200-2,000 bytes plug-in memory.
HP-41cV £169.35 2,000 bytes.

TEXAS INSTRUMENTS:

European Consumer Division, Manton Lane, Bedford, MK41 9BE.
TI-57 50 program steps.

Ti-58 480 program steps. Plug-in library module.

TI-59 960 program steps. Plug-in library module.

PC-100C Printer for S8 and S9.

CASIO: 28 Scrutton Street, London EC2. 01-377 9087.
fx 501 £64.95 128 program steps.
fx 502 £84.95 256 program steps.

COMMODORE: 818 Leigh Road, Trading Estate, Slough,
Berkshire. 7574111.
PR-100 £24.95 72 program steps. =)
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I EESEEEESEESEEEEESEEEEEESEEEEENSEEENEEEEEEENSEEEREERERE
NEW! For Atom Owners fiss
L]
L]
am
an
Acorn are right on target with a !i
whole range of games i=
GET THE BEST — FORGET THE REST -
All Acornsoft games are designed and produced by the manufact- E“
urers of the Atom. Trust the manufacturer to get the very best out =
of his product. Realistic sound effects, great graphics and colour tool H

- SPACE INVADERS

aE & & &8s 8 This has proved to be the most L1
S YR popular video game aver ::.,d ENEGENENESENENEENNNEENENENEAENENEAEEEEE
- RN - now wa'va brought it right up
T aae - .. 1o date. Differant, types of

- . invaders, flying saucers, sheiters,
leser guns and full sound effects.

Program SK, graphics 6K

“ n ' . Also in Games Pack &

Wumpus + Reversi

Micro-computers for
Business, Education and Leisure

* ACORN ATOMS
KITS OR READY BUILT from C£120.
MULTI-USER ECONET SYSTEMS

* VIDEO GENIES

GAMES PACK 1

Asteroids Shoot them before 16L RAM — CASSSETTEETC £299
they crash into you. Lists ten 12K RAM FITTED"**** £358
E:uco-rn.l’rwlrn-ﬂt.grmhiu 32K UP-GRADE KIT** £43.43
Sub Hunt Command a destroyer * ATARI 400-800

tracking a submarine, find its COLOUR GRAPHICS & SOUND from £260
position and destroy it. Program

1K, graphics KK, needs floating * TANTEL PRESTEL

point. VIEWDATA T.V. ADAPTOR £170

Braakout Score points knocking
bricks from wall. Ball has two
changes of angle and spead,
Program 3K, graphics 1-2K.

* ELECTRONIC GAMES
INGERSOLL. ATARI MATTEL. INTELLIVISION, CHESS, ETC
iPlease add VAT 16%i

COLOUR
GAMES PACK 2 GAMES PACK 3 . c”“ﬂ&k*sgiig‘# R
Dﬂg‘!ntl Twﬂ-nllvlﬂ ﬂl'l"'ll Rat Trap Move your rats without .
esch player controls a plane and colliding with the trails left.
tries to ll'bﬂﬁt{?I}WHM‘lﬂDDnnlnt Entangle your opponasnt belore = ELECTRON'CS FOR THE 80
without :ﬁrnh ng. Program 4K, he entangles youl High speed rat = -“"“'..."'-...“...““'...""“":l:l..
aphics 6K. sction-replay. Program 4K " =I1I=l= SEESENNEENENNENEREEERD
ermind Guess the com- aphics GIC. HHHHHHH EENEEEENEEEE NSNS NSNS NEEENEENENENNEN
pute's code before the computer f unar Lander Land s spacecraft
guesses yours; program 3K, on a lunar crater; sltitude
aphics %K. valocity, fual and drift. Program
ombis Land on Zomble island; 1K, graphics B K,
try to lure all the zombies Into Black Box Deduce the position
tha swamp. |n desparation jump of four invisible objects in the
into hyper-spacel Program 3K, Bisck Box by firing rays st them,
graphics %K. COLOUR Program 4K, graphics %K.

GAMES PACK 4

Star Trek Classic computer
game, rid the unverse of
Klingons, Short and long-range
scans, galactic map, phasers,
photon torpedoes, shislds, etc,
Program S, graphics 2K,
Four Row Take turns in placing
marbles on tha board; the first
to get & line of four wins,
Program 5K, graphics 6K.
COLOUR

Space Atiack FAepsl the
invasions of sarth and avoid
being hit by the gunnar ships.

COMPUTERS FOR PEOPLE

We have the Video Genie in stock with sound
and lower case at £367 inc. V.A.T. and free U.K.

Becomes progressivaly harder delivery, dust cover, programs and manuals.
WIth Sach nvasion. Frogram Other accessories can be fitted to your machine
o GANES PACK 7 before we send it
GAMES PACK 6 Green Things An siien life-form » :
Dodgams Steer your car and has invaded your spacecraft;
avoid the computer-controlled discover & way of destroying it o
car programmed to collide, with the weapons available on : g
Survive, and the gama gats Taster the ship. Program 5K, graphics All our equipment is pre-
Program 4K, graphics 6K, 2K, COLOUR tested and comes with a
Simon Test your ability to Ballistics Take turns in firing
temember & progressively longer shalls st the othar player, taking 12 month parts and &
sagquance of lights and tone. into sccount the wind and shape S
Adjustable skill level. Program af the hill, Program 3K, graphics labour E'LIE.'I"B.I'I-E'&E
2K, graphics 3K. COLOURA E:*nnm: fioating point. giving on site service and &
rru:a-lnltl\.I.Trur and crarte the # Grow yoursalf a snake by
shapes devised by the computer, guiding it towards digits which free installation in the
Program 3K, graphics 3K it eats, Program 2K, graphics %K Reading area.
ORDER TODAY! Z
Just send a cheque or money order only £11.50 per pack G@_@ ¢
including VAT and post and packing. State which packs you want. i B
Or ring 0223 316039 or 01.930 1614 quoting your Genie 11 and Appie aleo avallable. 20
Access or Barclayeard number. Allow 14 days for delivery. "f‘p&
Or if you think you can wait for more details just write to Centronics, Epson and Seikosha
Acornsoft Limited, 4a Market Hill, Cambridge. printers in stock at competitive
rices, good service.
ACORNSEFT TAKE GAMES SERIOUSLY P € :
6 Castle Street,
Open 9 a.m. to 6 p.m. Reading, Berkshire.
(closed Wednesdays) Tel.(0734)589249
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A £15 book token will be awarded to the first correct solution
drawn from the competition bag. All entries must be at the Your
Computer offices by the last working day in October. The name
of the winner, the solution, and a competition report will be
published in the December issue of Your Computer.

If you want to set a competition for Competition Corner,
remember that the simplest solution should be calculable by a
short program rather than by any other form of reckoning.

THE OSCAR 11 — a robotic intergalacuc space
vehicle — has met with total disaster deep in
space: it has plummeted straight into the
centre of a small-cratered planetoid — the local
map is shown here. Being quick-witted, the 18
robots survived by leaping from the craft just
before impact and floating down — one into
cach of the nearby craters.

Some of the robots then ran their socio-
survival programs, which caused them to
climb into an adjacent crater so as to meet with
other robots who had either moved into the
new crater or were already there. Here a fault
in the program became apparent: because
no robot was now in a crater adjacent to a fellow
automaton, cach assumed that it was the only
one left, and they seitled to live out ther
remaining 25,000 year lives waiting for rescue.

How many different ways could they have
grouped? Take no notice of how many there
are in each group: just how many differem
distributions of groups are possible.

Crater robots
BY ANTHONY ROBERTS

COMPETITION CORNER

How to
submit
an article

WE wiLL consider any articles submitted for
publication but they should not be more than
3,000 words long. Articles on any subject are
welcome and they should, ideally, have some-
thing to do with personal computers.

Submissions should be typed with double
spaces between lines and where programs are
included, they should be computer-printed
with a sample run of the program. We pay £35
per published page.

It is because there are no experts in personal
computing that if you find a new trick with
your computer which shows an interesting
programming feature, then you stand a good
chance of being the first person to have
discovered it. We hope you will be willing to
share your discoveries with the rest of us and
send them to Your Computer for publication.
In return, we will try and publish as many of
YOUr programs as we can.

The Editor cannot undertake to return sub-
mitted articles and while every effort is made
to check the articles and listings, Your
Computer cannot guarantee that programs will
run and can accept no responsibility for any
ETTOTS,

Vic-20 competition
result

Many THANKS to the 1,000 readers who duri-
fully sent in their cards for the Vic-20
competition. It took us some time to decide on
the winner, but eventually we plumped for
P. Goss, 5 Clarendon Drive, Wootton Bassett,
Swindon, Wiltshire who successfully
completed the crossword, found a space 1o
write his address on the card and came up with
the awful pun in ‘I will use a personal
computer for music generation, to make my
Bach no worse than my byte." Commodore
should by now have supplied him with a
\-I\'Z'D

Some of the other entries deserve an
honourable mention, notably Nicholas
Willder with “‘for fondling the deliberate
pistakes in crisswrod composistions’, lan
Flinders with *for analysing chiropteran echo-
location signals via interfacing with my ultra-
sonic bat detector’, A, Wilkinson with ‘for
taking a silicon trip — leting the electronic
brain take the strain’, T. Vickers, writing
about our other hobby, with “for recording,
classifying, coding and displaving movements
in Scottish country dances', C. Collins with
‘overcoming my addiction to programmable
calculators', M. White of the Liverpool School
of Dental Surgery with ‘for simulating the 3-D
bacterial structure of plagque from an artificial
mouth’ and ]. Bolton with ‘cutting out casual
estimation and substitute clinical calculation
(better family planning)'. 3]
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Self
Instruction

CAMBRIDGE

LEARNING

Microcomputers are coming

wave! Learn to program.
Millions of jobs are threatened but
millions will be created. Learn
BASIC - the language of the small com-
puter and the most easy-lo-learn com:
puter language in widespread use. Teach
yourself with a course which takes you
from complete ignorance step-by-step to
real proficiency, with a unigue style of
graded hints. In 60 straightforward
lessons you will learn the five essentials of

programming: problem definition, = r:?;:‘ﬂ‘:g‘gl
flowcharting, coding the program, £10.50

debugging, and clear documentation

BOOK 1 Computers and what they do weoll: READ, DATA, PRINT, powers, brackets,
varatie names, LET, emoss, eoing smple programs. BOOK 2 High and low bevel ngUaEs:
Nigswechariang: funcions; REM and dotumentatson; INPUT, IF._THEN, GO TO, meiatons of
compyters, problem defimbon, BOOM 3 Compelers and sisepreters; loops, FOR... MEXT,
RESTORE: debuggeng: arrays: bubble sorting. TAB BOOK 4 Advanced BASIC: subroutnes
sinngs; fles, comples programming, examples; glossary

Also THE BASIC HANDBOOK (BHB) £14.50, An encyclopaedic
guide to the major BASIC dialects. A must if you use other peoples’
programs. A NEW COMPLETELY REVISED EDITION.

and: ALGORITHM WRITER'S GUIDE (AWG) £4.00 Communicate
by flow chartl Learn 1o use Yes/No questions for: procedures, system

design, safety, legisiation etc.
Understand Digital ~a
Electronics Design of
Written for the student or enthusiast, this [l gyt
course is packed with information,
diagrams, and questions designed to lead
you step-by-step through numbaear
systems and Boolean algebra to
memories, counters, and simple
arithmetic circuits; and finally to an
understanding of the design and opera-

tion of calculators and computers
BOOK 1 Decvmal Ocral. henadecimal, and binary number sysiems and converson belween
Ausmber Sysiems, negalive numbers, complementary systems, BOOK 2 O0R and AND func
hong, mudfple-inpul pates, fruth fabies, De Morgan's Lawi, canorscal lonms; logc coman.
tigis, Karnaugh mapgeng; thies- 51318 5nd wered iognc BOOK 3 HaX full, seral, and paraliel
sdders, sublipehon processors snd ALU's. multipbeabon and dnamon BOOK 4 fip flops,
shift regisfevs. asynchronous, synchronows, ring, Johnson, and exclusive-OR feedback
countirs, ROMS and RAMS, BOOK & Stuclurs of calculstors; beyboard encoding;
decodsng desplay data; regsler systemd, controd uml; PROM; address de-coding. BOOK 6§
CPU; memory aiganaastion characler IeDresenlaton, program siorage, address modes; in
DUl DUt SYSTE8MS, DrOgram interrupis; INMerrUDl DHhorises, programming, assemblers; com-
pulers; ExpCulnvg Drograms. ogating syalems

DIGITAL COMPUTER LOGIC & ELECTRONICS. (DCL) £8.50
A course covering the material in italics above, but at a slower pace,
(4 vols)

GUARANTEE — No risk 10 you. If you are not completely satisfied your money
will be refunded without question, on return of the books in good condition.

CAMBRIDGE LEARNING LIMITED, UNIT 87, RIVERMILL SITE, FREEPOST, 5T. IVES.
HUNTINGDON PE17 4BR

L K F F & ¥ F §F F P §F 3wy F & §F 3 B B _F 1 B L N XL N ¥ K 3 § ¢ W | ¥ ¥ 3

Computer

(DDS) £14.00

: CPB (£10.50)

PLEASE SEND ME: BHB (£14.50
AWG (£4.00) Quantity

DDS  (E14.10)

FOUR WAYS TO PAY DCL (£8.50)

A UK. chegue or @ UK. postal arder iNot Eve of overseas]

2} A bank draft, in sterhing on & London bank |svailable at smy major Bank)

31 Pioase charge my Access' M Ch[T] Barclay/TrusiCivisa D Am. Exp. [0 Dines
4) Or phone us with these credil cand details - 480 67448 (ansaphonel 24 hour service
XDy B i i i i i i

CardND.. s b e ik Signed...........

THESE PRICES CE\I‘EH THE COST OF SURFACE MAIL WGHLDWIDE AIHMML
Eur, N.Af, Mid E. add % 10 price of books: Jpn. Aus, N.Z, Pefe add % slsewhars
add %

Nama..... ; ; s

Address. s e i ¥ s S N i iy '

Camiba Laarning Limiled, Unit 87, Rivermill Site, FHEEPI’.‘IST St Ives, Hungtl

Camba PE17 4BR, England . Delivery: ..;ﬁ% days
Reg. in Eng. No. 1328762 YC&

o
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> MORE NEW PROGRAMS FOR

ACORN ATOM

==* Special Offer

{*Lower text arca) Deduct £1/cassette when ordaring 2 or more

QUALITY SPACE GAMES

LUNAR LANDER (8K* + 6K grl — superb version of arcade game incl,
long & short range SCans. . —

INVADER FORCE (5K* + 6K grl — 4 invader types, mother ship, sound,
hi-scora, 6 skill levels. . £8.95

30 ASTEROIDS {3K* + 2K gr) — Steer through the rolling, hurtiing
asteroids. Excellent real life graphics. . LEB.95

ALIEN MAZE (5K* + ZK qrr Escape tha 3D lah-,rnnm before bmng
waten, ..., £5.95

SPACE STDHM r-ﬂ( b Sumv-a amu:l ma rai;-lng cum&ls Er SPace
debris
STAR TREK (5K* f1 pt.} — 8x8 uila:v, sl-arbarsas, tnrpn-dnas
" | T T e O D

SPECIALITIES
MUSIC BOX (5K* + VIAI — Make music with your Atom. Eompm
tunes or key in old favourites. Hours of enjoyment. ...... .£8.95
OTHELLO (BK" + 2K gr] — wad. board game, & levels of s-k-l! [T'Iﬂﬂ"'
options, superb wvarsion, action replay. . F5.95
HI-STATS (5K + BKgr. + fl. pt.)
of file of input values. .
DEMOMN DUI'-.IGECIIN 15I('| ZFind thE 1re.asura ‘the w:r-,r out Er nscan« the
L e e e e I I £85.95
SKETCH PAD (3K*} — Draw in black on white B vice versa, Man-,-
options incl. choice of gr. modes & save & recover routings, ........ £6.95
DISASSEMBLER 13K'J — Lists utnjacl code B assembler
MNEMOnICS. ... ‘ £8.98
DAMBUSTERS (3K* + 2K grl — Realigtic bmhns; raicls, hﬂum:mg
DOIMIDE WG, ... rsiiivsmmnss sasras sapasasisss £4.95
ZOMBIES (Real Time) + DEMOVADERS + LASER FIGHT (3K*) ... £6.95
LABYRINTH + SLOT RACER (5K* + 6K grl. e ...15.95
MINEFIELD + SMNAKE + AWARI [2K*) ... £5.95
TERRITORY + AZTEC (3K™ + 2K 96 .ovoovnvrinininns i £5.95
EXTRA MEMORY — 2 = 2114 Low power chips £3.78
WRITTEN ANY PROGRAMS?T — WE PAY 20% ROYALTIES!
Please add 55p/order PEP + VAT at 15%
Send sae for ca
PROGRAM POWER
5 Wensley Road, Leeds LS7 2LX
Tel: (0532) 683186

Statistical anuhms & graphlcal ?T-"D

r N
If you own a ZX80/ 81
then you need the
ABACUS CONTROLLER

Developed 10
eliminate tedious
swapping of plugs
when LOADING or
SAVING programs
on cassette.

One switch
operation allows
selection of TALK,
SAVE, CUE and
LOAD modes. Using
a built-in
microphone/speaker
to allow fast and
reliable program
naming and cueing.

Send cheque or
P.O. for £12
including p&p to:

ABACUS ELECTRONICS
186 St. Helens Avenue
Swansea, W. Glam.
Tel: (0792) 50282




ZX-81 16K SOFTWARE

The breakthrough you've
waited for:

PACK 186/ 1 includes all of:
AIRTRAFFIC CONTROL: Animated radar
screen of busy airport shown, you must
bring planes into land; INVADERS:
INVADERS SELF PLAY: PHONEBOOK;
keap friends and relatives numbers on
cassette; DATE '81: computer dating
program, who will it pick for you?

ALL ONLY £4.95

PROGRAM THE ZX-81 IN
ENGLISH!!

with GAMAL 81, you can now write
adventure programs in hours not weeks and
with GAMAL 81 yvou'll have every
adventure you’'ll ever want for the price of
one, Comes on cassette with instruction
book, £12.95.
{requires 16K) (£8.00 see below)

PACK 16/ 2 includes all of:

ADVENTURE ATLANTIC: You may
become very rich or you may be marooned
forever: BREAKOUT; SQUASH PRACTICE;
TRANSLATOR: translates any European
language to any other, vocab on cassette;
COMPUTAPRINT: use this program to
predict horse races, or football pools!!

ALL ONLY £4.95

R OE @ & 8 B R # - L I ® & @ . =

16K RAM PACK
built, guaranteed, plug on

£42.00

Why wait months to pay more?

See ZX-B1 tape book for details.

TAPEBOOK VIC-15 £3.95
TAPEBOOK VIC-30 £6.95

requires only basic unit. 5K RAM

Both packs come with full instructions,
booklets and are saved on cassette ready to
i,

Pk 102
Id+
Tapebooks 50.3 £9.95

£6.90
SPECIAL OFFER TO ZX-81 OWNERS

-
-
-
-
-
-
-
L]
-
-

W O B OB @B OB R R W OB W

TAPEBOOK 50 version 3

@ @ ® @ & @& % @ ® % & & B & 0

- @

GAMAL is £8.00 only if your order either offer

50 PROGRAMS for the IKRAM ZX-81.

The latest version includes: SQUASH,
INVADERS, COLUMBIA, SPLAT,
INTEGRATION, BANK A/C, CREDIT
CARD CALCULATOR AND LOTS MORE.
All on cassette and ready to run now, With
full instructions.

Still amazing value at £6.96 the lot.

CONTROL TECHNOLOGY,
39 Gloucester Rd, Gee Cross, Hyde,
Cheshire SK14 5JG

061-368 7558

C#tech — Big ideas for small
computer — all software by return |
of postl!! |

+  Fruit machine: Hire graphic drums.

For 12+ 12 Atoms, most work with much
less,

ATOM PACK ALPHA — includes all of:

Startrek: Main frame version with sound
effects in battles plus animated display.

Phone Book: Look up numbers from files.

Piano: Turn your Atom into a musical
instrument.

THE LOT ONLY £5.95

ZX-81, 16K SOFTWARE

Atom magic

IF YOU’RE THINKING OF BUYING
AN EXPANDABLE MICROCOMPUTER,
THEN LOOK NO FURTHER!

The Acorn Atom is HERE.

COME TO OUR SHOP FOR A DEMONSTRATION
Monday — Saturday 10 a.m. — 6 p.m.

New accessories for the Atom
Acornsoft Gamespacks 5, 6 & 7. Utility Pack 1 + Maths Pack 1 — £11.50 each
Acornsoft Word Pack ROM (Word Processor/Text editor ROM) — £29.95

New hardware addition

32K RAM Board. Single Eurocard, fits inside Atom, complete with connectors

+ buffer I.C.’s. Only £125.00
book £5.50

Tel: Romford 60725/751906

Coming soon Atari 400 + 800

Computers for All

72 North Street, Romford, Essex

[RARCLATCARD
[ oA |

J
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CASSETTE

O If you are interested in a particular article/special
I ;I I i : feature or advertisement in this journal

HAVE A GOOD LOOK AT OUR
FIRST CASSETTE FOR ZXS81 REPRINT SERVICE!

We ofter an excellent, reasonably priced service

working to your own specifications to produce a
MACHINE CODR BASIC valuable and prestigeous addition to your
REACT 1 CHING promotional material. (Minimum order 250 copies).
INVADERS MASTERMIND Telephone Martin Bloomfield on 01-661 3036 or
PHANTOM ALIENS BASIC HANGMAN complete and return the form below.
MAZE OF DEATH ROBOTS
PLANET LANDER
BOUNCING LETTERS S M e, e e
BUG SPLAT To: Martin Bloomfield, Your Computer, Reprint Depart-
ment, Quadrant House, Sutton, Surrey SM2 5AS
laminterestedin ..............copies of article/advert.

If you are & new ZX81 owner, you want best value firat featured in this

i A SoT = ) i obE A 1 o S AT +% e o
ne. CASSETTE ONE ts your ides cassette. All the fs

journal on pages , issue dated

ACLION ESAITES E

PSSR asic. All these Please send me full details of your reprint service by
programs n _-:‘I. o ._I prices ouhee return of post.

people are changin OErRImS

gend £3.80 w Michaal Owen,

28 Brownlow Road, Willesden, London NW 10 9Qi

P.8. If it's too late to make it your first cassette,
CASSETTE ONE is a very good next cassette ...

TANGERINE APPROVED SOFTWARE FOR MICROTAN — MICRON

MICROTAN TOOLKIT TEXT PROCESSOR COMPANION BOOK
2ND EDITION

APPEND Join two programs. ®Full screen editing with cursor controls. ® Discover some of the insideworkings of
HEX Conversion for those pokes. ® Two-speed two-way scrolling. -.5-.-..B ?Sii' entry to commands

PLOT Commands for easy graphics. ®Global search function. ° Glr'a?:-gic:‘;nl ntti:fg TR
SINGLE Key entry of commands. 3 levels of operation. ®Experiment with sound.

FIND and displays line numbers of any ®1 operate on complete text. ®LUSR(X) extended and explained.
variable. ®2 operate on current line. @ Store m/code in Basic Program,
AUTO NUMBERING Mo more typing in of ®3 operate on selected line. ®Full VDU memory map with Hex +

kine numbers. @ Create and maintain text files with fast P decimal vakues + full graphics cha %5
RENUMBERING Resolves all Goto's, loading. ANG lofs more. .
Gosub's, Then's ete. ® This is a machine code program on tape. SEND CHEQUE/POSTAL ORDER PLUS
IN EPROM..........occoiunnsnnicrssennsnso. £22.80 £19.95 50p POST AND PACKING TO:

MICROTANIC

RUBIK'S CUBE SOLUTION 8K EPROM EXTENSION BOARD

SOFTWARE

An easy to follow solution to the Rubik's Tanex board and simply switch from one to 235 FRIERN ROAD

cube puzzie in Wi ard disgrams, Suitable the other. Will take 2 x 2732 and a selection DULWICH, LONDON SE22
for converting into a computer program. » ' ’
p £2. of 2716 or 2732 Eproms built and tested, or tel 01-693 7659

» £24.50 PRICES INCLUDE VAT
2 PASS ASSEMBLER RE-LOCATE M/ CODE EPROM PROGRAMMER

Add an extra BK of Eprom space to your

This is & 2 pass assembler with full facilities This program will enable you to move part Cheap solution to Eprom programming

for source code editing and maintenance of | of or whole m/code programs to different using the computer to drive the

source code cassette files. Labels can be parts of memory. It will recalculate all programmer,

used in a program, absolute and relative address Software and design.

4-K Eprom + instructions, £34.96 £5.95 £9.95

GAMES 1........f8.95 | GAMES 2 £8.95 GAMES 3.........68.95 | GAMES 4..........08.95
MOON LAND ONE ARM BANDIT *WE"TE“ GAME BREAKOUT PONTOON
HANGMAN DICEY DICE NOW A ‘“—H'“g'-E NOUGHTS & CROSSES HANGMAN
OTHELLO HOT SHOT F““J"'E MIC g‘" TANKFIRE SLOXO
(B) (B} IM/C) 9% (B) (M/C)
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ﬁ EUROPE'S FASTEST SELLING ONE BOARD COMPUTER

IKIT

& 6507 baed sysiem Bagi valwe 06
monay on the markgt & Poweriul BE
Bawe Fastest arousd o Full Qwerty
Eayhoard & 1K RAM Expandabis 1o BK
on board = Power supply and RF
Maodulator on boasd = No Extras
rieserer Plug-in and go +« Karsas City g .
Tape imedace on board & Froo ’ . i
Sampler Tape including poweriul Y F ”EW E
Chaggssamblar gnd Momdor wilh each 4 - MDH] TDH

Shack TRS Qﬂr"'l‘ Model Ill & & RDM hased

f by ongstng of
h screen 10 display resulls and Ofhdr inlformanion
andole keyhoard fof nputbng programs and cata
outel B A 780 W ocessod, the “braans of

{ﬂ Sa Vihg -I'.

& A ReslTora ek ®Rgad Only Marmory et @ # you want to learn about wihi =
the Model Il BASIC Language [fully Micros, bul dedn’t kndw which machene ur g o udes Flﬂﬂhin.g
™ & wath mast Model | BASIC pragramsi @ Bandom 1o by Then this is 1he mackene lor you ;Ql'. creen Ediling &
Access Memory (FRAM) ' aris BRd data ave Da ’
i eraie ey s ol ool e fromn ™ 18K e Program Your KIT ONLY £99.95 - var ta on Tape.
> e a --

10 48K ot lgng-term guild, Underst | gutlay

a
i C omipiuter for only 3 Lmidi

Fully Assembled — £148 - vaT DEALER ENQUIRIES

" INVITED

0 rerage NEW MONITOR N ROM — avadable separately a1 [7.90 - VAT ‘____._.--—""""".'|l
S N, revibed GARBAGE routing ARows comect use of STRING ARRAYS de ¥

improvied Band function [4.90 A
o an RS Thed chep can ba sold separately 1o exsting Compukisd and Suped bosnd useis «WAT 4K upd

@ for hard - copy

sphonal axis

" e |
Dased sy q.ﬂT

232 C senal cor ra \ E"-ﬁ-ﬂ -
L B Dt vl B T FOR THE COMPUKIT - Assombier Edior €490 Scroen Eator Tape £1.90 |
" Disc Drives Kit with 2x40 Track Drives — €588 + VAT GAME PACKS - ) Four Games [5.00 21 Four Games £5.00 _ 31 Theee Games BX only £5.00
DIS: DChewes Ku; mih 2580 Track F:l'm—; 729 - AT Super Space Invaders (BK) £6.50  Cheguers £3.00  Realnme Clock £3.00
i i v Cade Yo Compuks C£29.50 &) pan Expanton Jumper Coabls [0.50 AN Priced daclutve VAT

kT Add E25 for installatan
G <>” CENTRONICS 737 )] WE ARE NOW STOCKING THE The ":
Tl DOT MATRIX APPLE Il AT REDUCED PRICES PEDIGREE
3 = PRINTER AUTOSTART

] B PETS owy B
£369 ... I\ — EURO PLUS I ey £549 l
i | | | |

RRP £795.~ "' . VAT

for 32K

ncluding zablas

YAT

Very populsd fof home B Dusness use . BE Whorosol: Basic o
Getting Swartad APPLE 1 = fssier smaller and mose ROM K with new impioved kyDoard
i ful than s prodecessors And it's more fun 10 use too Casseiie Dock BE axirs Imteriace PET IEEE
IeCauds O Dusli-on Toatuigs ke Cantromes Parallsl Decoded £77.08 + WAT
»EASKC The Language that Makes Programmng Fun
® Haah Resolution Glaohes o 8 5 000-Point Away) fos
Fingty- Detaded Desplays. @ Sound Capabelity thai Brengs
Frogtams to Lfe @ Hand Controts for Games and Dther
Human Inpyt Apphcanons. @ internal Memory Capacity of
48% Biytes ol RAM, 12€ Byies of ROM: lor B System Por
farmance in 8 Srmal 4".,:_IL.-|.|_||_- .l:ul_lh: Accmsoy Expansson
Slats 10 ler the System Grow With Your Meads

Yo OOh T ReRd 10 D AN SxDaT 10 aydy AFPLEN hda
complaie, ready o fun Computer. Just connect it 10 a wikeo
Epiay and SLar] usang programs |of wirhing your Oownl The
fugt day. You'l ind thal 118 lubooll manwils help you maké o
wiul Ot plrSOndl problem solver

- BErnapced Brn 8
Imrimng @8 Wi
woer Matoe Pay

COMPUTER
POWER THAT

® The FO-S0A can be wsed o Jouble Oengty recording

ONCE FILLED A RODM THE VIDEO GENIE SYSTEM b o
. CAaN NOW BE CARNE A YO POCKET ::1.,,: iitar .:.-.., Susinesses. schoois, colleges. homes, 1 5 ')1-1 s _.._.nl.|:~;|-|.b:.:- * rn, '.'7..-\41:. TACH ;-5:---;.-;.-
™~ ?fﬁ"}!!!ﬂ? in BASIC #“QWERTY" '!!",F,Eh,!b!’ﬁg Spilabis 10r the Super=ENcBd. e DeTEnc r-"|7 I,"'l'IIE',I",'?,',, weacines

Ao eietlaces wih Vadeo Gene, SWTP TRSH)
Sorh Star Hongon, Superbren, Nascom, #1C, #iC
v for Dasy chaneng ap to 4 Cusas

Keyboard & 19K Random Access Memaory f Toachi . e
# Long Battery Lile e, EG3000

i 1 H‘TACH‘ Sories — Teaks plus poawe® quEDly houted o 8n ANICTVE gy
]

A OdAress SEECT

i

WITH Cane
ROFESSIONAL o lawmw————— —
MONITORS Revorl oo one £225-VAT D35, £389-var

9 229 £89. \ 7T TRACK
® 16K user Ram i = noe
phues extended 128 SMicrosolt Dk

12 — £189 £149 A
® Raliabllity Soid state ciecytry wsing an IC and sdicon EZTB -
PATRALE BNswEs Pl relalpdy @ 500 lines horizontal W= BASIC 0 AOM @ Fully TRS80 Leveg! B
rasoluthon Honportal rescluton o excess of 500 ines & solvware compailsle & Huge
acheved on peciure center 8 Sisble ploture Even played range of software alteady avadable ® Sell contasned, PSU
back pictures of VTR can be daplayed withoul ptlerng UHF modulator. and cassette @ Semply plugs o0 veden
® Looping video input Video nput Can D iosped 1hrowgh monstor of UHF TV @ Full expansaon 10 Giks and pravie
with Budi-in termenation switch @ External sync opars- & Atokilely compbete - pst & nto
thon Iavadable as opton for U and C typesi @ Compact The Video Ger
construction Two mipraiors e mountable sae by Lel8 o & COnng

standand 18-tk rack

| | Vel
b

P Lt I
-
@ TEAC FDS0A khas &0 wacks gieng 125K Bytes
unformatied § “g-? gEnfly Capatily

PRINTER AND SAVE
A FORTUNE
. E249 . var

fer Ayhlem, réguhing
by on o a dormeste 625 V' 581 10 be Fully
spmtatecnal of i iodueed § 0es Moo a0 Be connedted
y prowade the best guahty daplay. 51 ey typowniler siyie

YOUR ZXB0 IS NOW NO LONGER REDUNDANT ] “*v0o0r0. atch featunes 3 10 ey rohovar Supphed wn [ 1771308 Caias 107 Aooie -'
1™ % W L] r M i f el At N L N C s sy
Upgrade your ZXBO to the full animated graphics of the the foligwong Jccessores & BASH demomliabon Lipe @80 Colurmn, ®Upper b
ITXBT (No screen (bckerl. For only £12.95 « VAT, in kit ®Vadea lesd @ Socond cassetes lpsd. @ LUsers manua b Cae B Apple A0! Graphicy EX
form., Workd dfly ofi CORUNSTGR Wilh navw BEX RO frogm ® BASIC manual- @ Bogenner gramming manual. Wrig ® Contromcs Parallal @ Une-dmensong STOCK

usehyl programs m the BASIC computen language yoursoll TaBD — [ « VAT MXBD - [H - VAT

L luded

LL|

aruciier |not

Delwery s added a1 cost  Please make chegues and postal orders payable 1o COMPSHOP LTD., or phone your order
quoting BARCLAYCARD, ACCESS, DINERS CLUB or AMERICAN EXPRESS number.
- MAIL ORDER AND SHOP: CREDIT FACILITIES ARRANGED send 5. A E. for applicaton form
14 Sration Road. New Barnet, Hertfordshire, ENS 1OW (Ciose to New Barnet BR Station — Moorgate Line|.
Telept x: 01441 (Sales) 01-44 Tele 785 T M

elephone: 0 2922 (Sales) 0 9 6596 elex: 298755 TELCOM G TELEPHONE SALES

/= aom OPEN (BARNET) — 10am - 7pm — Monday to Saturday
P Mol NEW WEST END SHOWROOM: OPEN 24 hrs. 7 days a week

3§ 311 Edgware Road, London W2. Telephone: 01-262 0387 01-449 6596
— wamwwNNS  opey (1 ONDON) — 108m . Bpm — Monday to Saturday —
Europes Largest Discount M IRELAND: 19 Horbsrt Strest, Dublin 2. Talsphons: Dublin 804165 |

Personal Computer Stores™ o compSHOP USA, 1348 East Eanger, Santa Ana. Comormss, Zip Code 92708 |
Tolephone 0101 714 S472526
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T
THE ZX81

COMPANION

PRICE £7.95
INCL. UK POSTAGE
ISBN 0 907211 01 1

personal computer software

ZX81/ 16K
STARTREK

16K STARTREK: GRAPHICS,
4-LEVELS OF PLAY, 8 x8 GALAXY,
STAR BASES, KLINCONS,
ROMULANS, PHOTON TORPEDOS,
ETC.

GAMES PACK 1: STARWARS,
HAMURABI, GRAPHIC LANDER,
MASTERMIND, MINEFIELD

Prices: £4.95 each cassette; £8.95 for
both

Further games packs coming soon.
S.A.E. for details . Mail order only.

The best selling indepth guide to useful applications of
the Sinclair ZX81.

Chapter 1: REALTIME AND GRAPHICAL
TECHNIQUES including a full treatment of INKEY$

Chapter 2: INFORMATION PROCESSING
The ZXB1 as an electronic filing system

Chapter 3: EDUCATIONAL APPLICATIONS
with several pnmary and secondary examples

Chapter 4: THE MONITOR
With disassembled listing and entry points.

Send cheque for £7.95 to:

SILVERSOFT
— 40 Empress Avenue
Iiford, Essex

01-518 0877

68 Barker Road, Linthorpe,
Middlesbrough TS5 5ES

LINSAC
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Acorn Computars 28,36, 76 Lowe Electronics 62, 63
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H A R DWAR E A J Harding (Molwmerx] Lid 23 Macronics 22
iﬁgg’é . E; Maplin Electramcs E
udio Computers MDR (Inerfaces)
Keyboard Sounders . Metbourne House 2
. Bridaa Softwar 54 Memotech
Every keyboard entry gives Brafion Computer Conve_ 54 Midwich Computr Co 10
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ambridge Leaming M
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cmfy take a few minutes. HCCS 64 Tangering 43
P+P S0p per item Hewson Consultants 63 -I-":?frﬂ;a 'E
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10 systems B8 wideo Software 36
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ELECTRONIC GAMES

OLOUR CARTRIDGEY pATABASE T.v. GAME ] [iie=c SPACE INVADERS
GV GAME, - | =

hl

SE u: PAOGRAMMABLE TV GAME FULLY PROGRAMBMABLE The Mosi popUIAT T V. Game on ey available £19.96

L : of o « i oets C e wvailable ta fil
:| tridges = Mains ARTRIDGE TV GAME Ing Srbeia | i i Fnge ol i ke ; - Bl P G
aptor 14 Cartridges available 5 40 cartridges including SF'.urE £95 ATAR 3 ! “|-=-;I.E.I~.It OO
¥ " 1 . “ L |- e o8 o
U rice £73 9 50 Normal Prace FB7 BE £ 9 '\l"-i'l.[.rERS with ower 1 45 Bt L T|!' r e RO TRON

'vc'w REDUCED TO v NOW REDUCED TO e WAl MRS 0N 0NN CANITIEDS DATABASE  INTERTON

CHESS COMPUTERS T TELETEXT 5. £199

We carry a range of ower 15 v —
HE RADOFIN TELETEXT A N

d llt’w 1 Chess computlers LT - sl o E Do *‘:‘DAHLFUE Do-0
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Sensory Yoo £2595.00 - ] B bt HBCHTuky
EPECIAL OFFERS
VOICE CHESS CHALLENGER

MANY UNITE Normal Price {245 NOW £135.00

ARE COVERED BY " - ¥ N2 OnIsS 25

THE EXCLUSIVE - S 1ma e £273 -".. NOW £199.95

ADDING MACHINE 24 TUNE MATTEL T.V. GAME
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VIC= 20

See it here, buy it now (o

AT YOUR LOCAL //’\ﬂ\\) F /
Birmingham Byleshop Computerand 94/08 Hurs) 51, BS 4TD Telk 021622 7148 London Bytesnop Computeriand 324 Euston Road London W1 Tak 01-387 0505 Nettingham Byleshop Compuienand

924 Upper Pariament 51 NG1 BLF Tel: 0602 40578 Manchester Byteshop Computeriand 11 Gateway House Piccadilly Station Approach Ted: 081 236 4727 Glasgow Byteshop Computeriand Magnet
House B1'Walerioo St G2 TBP Tel: 041 221 7409

A member of the Comart 88 Group ol Companias.



