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the superb Conie

that’s the only werd to really describe
compulér whichis

micracomputer system, the home
compatible with the TRS B0, and ideal for
enthustasts, espacially the comminéd )
Gonie hag now boon upgraded to Genie L, incorporating atl of the ariginal,
excollent features, but with the addition of:

Extended BASIC, including RENUMBER and SCREEN PRINT.

Full upper and lower caso. flashing cursor and auto-repeat on il keys

Aninternal SOUND UNIT to add a new dimonsion to your own programs

A MACHINE LANGUAGE MONITOR. with Diaplay, modily. enter and execualo
{with break points) facilities
Genie [ has all of this, plus the buili-in cassette deck, 16K RAM. L2k ROM with
BASIC interpreter. full-size keyboard . an extremely wide range of new and up-
dated peripherals. and liverally 1000% of pro-recorded programmes available
Yot. almost unbeliovably. the price of Genie |is oven lower than that of the original
Genie

\ The Gende I1 is a major
breakthrough lor small
busingss compubérs
Harnessin g all the
advantages of Genie L
including low price, Genie
Il adapis parfectly to
commercial fanctions
with the lollewing
fealures

Basic business commands
Fully expandable with the
same peripherals

Numeric keyboard
Four usable. definable
fanction koye
Extension to BASIC

MNow, a choice of 2 monitors giving a clear easy 1o
réad image. The updated ECIOL has a new green
phosphor nabe.

An updated Expansion Box (EC 3014) isa
major [eature of the new Conie [ system.
unleashes all its possibilites, allowing
for up to 4 disk drives with optional
double density. It connects to a printer, or
R5232 interface or 5100 cards. There is 16k
RAM fited and #t has a new low price!
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GEN'E I SRCROCOMPUTER §YETEM

ug advaniage of mass
o digk system to
&r access o
T : | random access
dling. U 4 of these 40 irack
drives can Se used on a system

SPECIAL TECHNICAL GENIE
HOT - LINE ON 0629 4995

Tor all your technical advice and service back-up on any
aspect of the Genle syitem direct frem the experts!

ror full detsils and domonstration of Gonle |, Gene [ of advice on any aspect

of the system. either call in to your lecal dealer, or write directly to the sole
imporiers at the addréss below
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Chesterfield Road, Matlock, Derbyshire DE4 SLE.
Telephone: 069 4995, Telex: 377482 Lowlec G.
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Do not blame the teachers if girls do not
compute; ZX-8]1 Repeat-Until routine.

NEWS: 1 2

£1,000 prize for first ZX-81 Prestel adaptor,
Vig-20 transformers recalled, sound boards.

COMPUTER CLUB: 1 5
David Pollard visits the Microcomputer Club
in Croydon, south London, and talks to its
founder, Vernon Gifford.

BBC MICROCOMPUTER: 1 6
Tim Harnell tests the newly-launched BBC
Microcomputer and likes what he finds.
ATOM WORD PROCESSOR.: 1 8
Norman Kirkby reviews the Atom WordPack
ROM with the Seikosha GP-80 printer.
INTERVIEW: 24
Duncan Scon
of State for Industry and Information

Technology, about the Government's plans
for promoting the use of personal computers.

talks to Kenneth Baker, Minister |
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CHESS SURVEY:

Two new advanced chess computers hav:
arrived on the British market. John White
evaluates the Morphy module and the Chal-

lenger Sensory Champion.

GAME: 30
Treasure House — an adventure-style game
for the Sharp MZ-80K.

EDUCATION: 35
Eric Deeson presents some ZX-8]1 programs

for use in the classroom. 3 8

VIC-20 SOFTWARE:
Get 1o grips with those pattern- and music-

BASICS OF MACHINE CODE: 40
Still batfled by machine code? This article
starts at the beginning.

ZX-81 GRAPHICS: 48
Fast-moving graphics or the ZX-8] need some
advanced programming. We reveal a selection

of subroutines which can be used to develop a
fast game of Breakour.

| genérating programs on vour Vic-20,

COMPUTER CONTROL: 52
John Dawson continues his series by investig-
ating the conversion of analogue signals to

digital form. 57

FINGERTIPS:
David Pringle presents more thoughts on
programming calculators and selects some

readers’ programs. 5 9

RESPONSE FRAME:
61

Answers to your technical queries.
COMPETITION: 73
Another puzzle with a £15 book token as prize,
the solution to the November Trolls’ Cave
puzzle and the Tantel adaptor crossword. The
Vic-20 crossword falls between pages 10 and
11,

Cover photographs of Chris Serfe and the BBC
Microcomputer by Stephen Oliver. Our thanks
go to Stone & Son, Upper Richmond Road,
London SWT5, for the loan of the Space
fnvaders pullover.

SOFTWARE FILE:
Eight pages of your programs.

Editor

DUNCAN SCOT
Assistant Editor
BRENDON GORE

Staff Writer
BILL BENMNETT

Production Editor
TOBY WOLPE

Production Assistant
JOHMN LIEBEMANN

Editorial Secretary
LYNMN COWLING

Editorial: 01-661 3500

Advertisement Manager
DAVID LAKE 01-661 3021

Assistant Advertisement Manager
PHILIP KIRBY 01-661 3127

Advertisement Executives
KEN WALFORD 01-861 3133
BiLL ARDLEY 01-661 3127

Midlands Office
DAVID HARVETT 021-356 4838

Northern Office
RON SOUTHALL 061-872 82861

Advertisement Secretary

MANDY MORLEY

Publishing Director

CHRIS HIFWELL

Your Computer, Quadrant House, The
Quadrant, Sutton, Surrey SM2 BAS,
Typesetting by In-Step Ltd, London EC1.
Printed by Riverside Press Lid,
Whitstable, Kent.

Subscrupnans U.K. £8 for 12 issues.
£IPC Business Press Ltd 1982

Publahad & ,'-__ Ele | Electromc Pross L1d, Quadrant
House, Tha '..' JTO su ey SM2 BAS. Tel: 01-661
3800 Tolen qrame G208 BFAESG

EDITORIAL

1982 15 INFORMATION Technology Year. During the year the Government hopes 1o ram
home the message to the British public that if we want to see our living standards rise or,
less optimistically, if we want to slow up the decline, we will all have to embrace new
technology in our business and private lives. In an interview on page 24 Kenneth Baker,
the Government Minister responsible for IT '82, sets out some of his plans. Most of
them, so far as personal computing goes, seem to be extensions of existing schemes. They
include the Government putting up half the cost of buying computers for schools and
giving away 100 computers in a schools essay competition.

Although we live under a Government which supposedly abhors the idea of intervening
in'industry, it defends the principle of *pump-priming" — injecting a little money to start
the ball rolling. However, now that more than a quarter of a million people in Britain own
or use a personal computer, and given that the rate of growth of the market is accelerating,
it strikes Your Computer that the Government has come into the act a little late.

Its offer to help schools buy personal computers looks irrelevant compared with the
massive orders taken by Sinclair and the BBC each month. Although we are sure thar a
number of science teachers would disagree, it is possible that the schools would prefer to
have the extra money to buy more textbooks.

Whatever the Government does now is hardly likely to change significantly the way the
market develops. Its momentum is such that the most the Government can hope for is a
small slice of the action and, on past record, will spend far more money in achieving it
than is really necessary.

There are students of politics who would argue that one of the primary roles of a
government is to establish the ground rules which the rest of us follow in our business. In
many ways Your Computer would rather see the Government resolve some of the legal
confusions surrounding computing and let us carry on with the business of buying,
selling, making and using personal computers. If the Government needs any guidance on
some of the areas which need legal clarification, Your Compurer suggests it starts, after
many years of pushing it down its list of priorities, by tackling the thorny question of
software copyright.

If any of you ever try to make money from selling some of the games or educational
programs you have written only to find some unscrupulous software company making and
selling illicit copies, you soon see the need for copyright reform. It is a difficult question,
as Kenneth Baker rightly says, but it is exactly the kind of question we elect governments
10 answer. =
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Adda Computers Ltd., a major supplier of compu
to industry and business, have opened the Vic Centri
West London. Here you can see, discuss and buy everythir
the new VIC 20 personal computer—in person or by mail. Hardw
software, technical advice and information is available from an ex
staff. Even if you already own a VIC 20, get on our mailing list to
know about new developments. Remember—everything has the bz
Adda’s reputation, and there's a full Y2-month warranly on all hardaar
The Vic Centre is easy to reach—.Just off the A40, close to North Actor
s‘rahr:un

Not just a computer but a whole
~ expandable system N

VIC-R5232 INTERFACE

£56.35

Codebreaker/Codemaker

You play the VIC or the VIC plays you in this

b =8
AT ONLY £189-95 inc.VAT. Special cassette deck —
£44.95 inc.VAT. -
The VIC-20 is a fully fledged, easy-to-use computer. It's the core
of a greatl expandable sysiem.
# EAPANDABLE MEMORY—UP TO 32K, USING PLUGIN
MODULES
+ DISK DRIVEICASSETTE—FOR EXTERNAL STORAGE
+« PRINTER—B80 COLUMN, 30 CHARACTERS-PER-SECOND
First time users can operate it immediately wilh plug-in program
cartridges, and using your own colour T.V. 10 get up to 24
colours on screen, four differenl sound tones and even write
your own programs in BASIC. The VIC-20 lets you build a system
as needs and budget dictate, so that your VIC-20 can be more
than just a personal computer.
£44.85 VIC-20 DOT MATRIX PRINTER £229.95
Tracior leed, 80 character-per-ling, 30
characters-per-second
VIC SINGLE FLOPPY DISK DRIVE £ P.OA
3 RTRIDGE £29.85
£44.95
£74.95
£34.95
an axlansion of BASIC 1o add Crogramming
@ ng buggin
This high quality light pen works in both MACHINE CODE MONITOR CARTRIDGE £34.95
normal and Ha F’enw modes on the Vic 2'3,. —includes assembler and dis-assembler
allowing simple interaction with the Vic g capabllities
without keyboard eniry = SUPER EXPANDER HIGH RESOLUT. CARTRIDGE £34.95
Easy 10 program and £asy 10 use - parmits use of high resclution grapnics
@.g. Manu selection. Non-keyboard entry g
Teal.:lqp.gEGame?s . 2 I_QM
FEATURE touch sensilive “Enter” conlacts 4
to eliminate accidental entry f VIC software Each of these tapes £14.95

compularnsed

Fully implemented (true levels)
ASZ320-Vad

BI-DIRECTIONAL INTERFACE

Allows Vic to work as Mainlrame Terminal

yersion of Masterming
VIC Seawolf, VIC Trap and Bounce-out

3 fun games. a submaring shoot oul, & beal the VIC and ar

Drive a Qume Daisywheel o a Paper Tape old favourite pub game.Good games with dilferent skill levens
Punch eic. elc Monster Maze and Maths Hurdler

FEATURE This unit coantains masiear power A fun game wilth good colour and sound and a manial anthmetic
supply which supporis Vie's own supply garming game. Highly raled by évaéryona we have shown il 10
when carrying Mamory Expansions, Harder than you think

Casseatte Drives, Light Pens, Printers elc Cnnrnn Fighler. Tunesmith. Star Woll al £5.95

VIC JOYSTICK Single £14.95 n each
Hand-Held joystick units lor games use T N VIC GAMES CARTRIDGES at E‘Lﬂagﬁ

Fruit Machine, Lander, Road Rally, Alien, Avengers, Poker
TERMS AND CONDITIONS: All goods sold subject to Adda
terms and conditions of sale. Full details .J.\rallatnle on
raguast, bul include: 7 day monay back guarantee, Adda
12 month hardware warranty, Please allow 21 days

for delivery. Allow 7 days for personal the?um&. {o be
cleared. Quoted prices are inclusive of VAT,

available in Pair or Single conliguration l'-'-';. 1 :
MN.B. (2 Singles will nol work as a pair |r_____,'\\_
unless modilied) | J
VIC-Games Porl Adaptor Cable £19.85 ..

A 1wo inlo one adaplor 1or usa wilh bolh 1"“1'!'

ovslicks and light pens. A must for those o

who require full control of gamas with ‘f,-"
graphics A 'y
FEATURE low-cost High quality, Robust,

O

x_‘/'
_-__---_—_-----_-_-—-‘-_---——__—_--_
MaAIL ORDER to: Adda Cu-rr"'-t ars Limate sndor

"‘EL]BH{H lelephone your o 24 |
1-992 9904 quoling your Bpp

Goods Required Price YCi

— VIC-MEMORY 3K
Small size—low COSt Memory expansion
Plugs into Vic and reproduces memony-port
Can be used with other expansons gives a i ’
lotal of 6k user slatic ramon Vic 3
FEATURE This board allows Vic o move : BE EEH EiHTHIDGE
Basic to begin at 1024 ($0400) as in Pel et 16K RAM CARTRIDGE
and enables the use ol HIGH RESOLUTION st P MERS AID CARTRI
COLOUR GRAPHICS BOGRMAMENS L DGE
VIC-LIGHT PEN £28.75 ind de-bugging

l'-..!nher.
Tl pnclose a4 chaguad, Mikds
payatle to Adas Computarns
Add £2.00 p. & p. ! e — il
id £ D p. 1od Tot
T tal
oiGars under £50.00 e R e %
: * Pleas narge my Barciay Acc=ss
Name .,_..,.:r_.:-r iy SCEOUNT RUMDSE (3
Address:

' Plaage add my namd 1 gt
Mgl it

SHOP ADDRESS: Adda Home Computers Lid i
154, Victoria Road, Acton, London, W3, Tel 01992 9904, Ale
OPEN: 10 am—=6 pm (Twesaay —Friday}, 10 am—5 pm (Saturday)
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Personal computers
Home computing
Small business systems

In all walks of life, personal computers have
revolutionised computer power— bringing it
within the reach of a far wider and more
popular market than ever before.

| 2 In 1982 this revolution will explode onto the home
and personal computer market. To meet this
demand, Practical Computing and Your
Computer announce a brand new event— The
| Computer Fair. The promotion of the exhibition will
{n\ be heavily geared to attract the growing market of
potential and existing users of personal computers,
e -~ from home computer enthusiasts to businessmen.

Bring your computers and services to life—all
walks of life— at The Computer Fair!

: \ Complete and return the coupon — we'll send you
d t , deraﬁs

__3*‘ I Ompu t e Exhibition Manager,
X THE COMPUTER FAIR
: Ea IPC Exhibitions Ltd
’r 1, Throwley Wa
! ..::::“‘w,,, Sutton, Surrey, SM14Q0Q

Position in Company
. Company —

—
=
{41
3
bt
|
|

. |
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APPLE 1l AUTOSTART EURD-

PLUS AT REDUCED PRICES
48K
x‘& 99.95

Ve rlmnm

AT DISCOUNT PRICES

Single Sided Doubile
Dansity. TEN Packs £19.95 - VAT

| 3
12 Months Warranty
ATARI SHARP
APPLE DISC Il ARt PrC1 211
3.3 DOS _ £69.95
ks with The most popular TV game on The
£345 - VAT ?;.'rf";g;:1hn1.':§g:g°'$'i{tfg £94.85 | cei22 INTERFACE PRINTER £59.95
Addinonal Drive INVADE with ovier 112 games
s il ASTEROIDS. WAR LORD CE121 CASSETTE INTERFACE £10.95
3 e = CASIO
> SIT'STISNE £30.40 l';f:::";;;;;: FX-702P
ki *:::3?_._5--::::._ £114.95
PRESTEL SHOWROOM MUSICAL jj:.-_«u mowwass
Demonstration available INSTRUMENT: S i hJI.rJH JH s

® 180,000 pages of up-lo-dale informanon at your

flnggr‘llpa. For busshéss and Rhoimé
& Just plug nto elephone jack socket

A compulerised synthesser thal Reips you oreabe, play
and arrange CoOMposlions

varigd from 1680 program steps
wilh 26 INdependan Memones

CREDIT FACILITIES AVAILABLE
SAE FOR FURTHER INFORMATION

. A -- ato l:..i TIilll.

Open 24 hours,
T days a weak AL D | AR F

WEST END SHOWROOM AND MAIL ORDER

MICROCOMPUTER COMPONENTS

LOWEST PRICES - FASTEST DELIVERY
1K ZX8I1
ADULT GAMES
g’m SPECIAL OFFERS
ﬂnfr MEMORIES
' 2114L 200 ns 0.99
2708 450 ns 1.48
2716 450 ns 2.10
2532 450 ns 3.99
2732 450 ns 3.20
4116 150 ns 0.75
e 4116 200 ns 0.67
6116 200 ns 6.50
5516 200 ns 11.95
4118 200 ns 3.85
« OFFER VALID FROM DEC 1st - JAN 1st.
SUBJECT TO AVAILABILITY

OFFICIAL CREDIT CARD ORDERS QUANTITY
ORDERS WELCOME WELCOME DISCDUNTS hHMI_ﬁELE
Al prices sxclude pos! And Dackin q an orders under €10 (50p) and VAT |
ALL -’JF-DER':- ch-\_"-\_"'pH CHED O D4 '-“')F RECEIPT WITH FL'..L REFUND FOR DL:I
OF 57 L'..,I‘ll EMS IF REQUESTED
2é-hour Telaphona -..-rl‘:ﬂl.':_.ﬁfl": Orders

MIDWICH COMPUTER CO. LTD.
{Dept YC/2)

HEWITT HOUSE, NORTHGATE STREET,
BURY ST. EDMUNDS, SUFFOLK IP33 1HQ

- TELEPHONE: (0284) 701321 TELEX: B17870
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(MEMOTECH
48K memory

exfension for
the Zii8

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

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

10 DIM A(9000).

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

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

The ZX81 sits on a custom built case which contains
the MEMOTECH memory and a power supply which

Ll

Please make cheques pa:.rnl:;in to:

MEMOTECh

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

not only powers the MEMOTECH memory, but also the
ZX81

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




MicroValue

MV1 -a 280 computer ng%gg

The MV4 computer kit uses the ubiquitous Nascom 4 Peband the
280 CPU, Interfaces are included for television, printerand cassette,
2K memory, Gemini power supply (drives up to 3 extra boards),
Cherry full ASCII keyboard and Quantum Graphics are also

included. Available with eitheran ASCliversion of the
Nas-5ys 3 monitor, ora Tiny BASIC,

M1 is expandable to Gemini

80-BUS specification.

MicrovValue price

5105 + VAT

‘ SAVE
‘wéirggglg;:c ia’  OVER£65

We've put together a microcomputer kit containing the Nascom 2,
Nas-5ys 3, Graphics ROM, Bits & PC's programmers aid, Gemini 3
APSU, 16K RAM Board and mini motherboard. The resultis a
powerlul micro using market proven boards and components.

RRP OVER £405 +VAT

£340

alu€
Hg;is’i‘le

\ue
mé;ﬁ:g\l e + VAT
SHARP MZ80K with SAVE

Super Graphics £200!

The 48K RAM Systemn is offered at a rock boftom price with the
&uantum Micros Hi Res Graphics which gives resolution down to a
single dot and high res. plofting. Characters are user definable and
the pixel characters actually join. Five free games packages are
included too!

RRP £645 . VAT
MicroValue price

£445

+ VAT

B YOUR COMPUTER, JANUARY 1982

worth of accessories
FREE with every
Epson Printer

MicroValue price
Epson MXB0T..........cccenrinrvnrenn. 359 . VAT
Epson MX80FT4
Epson MX80FT2 £465 .var
Epson MX100..............cccceervrirrenner. £575 L VAT

Buy one ofthe above Epsons from Micray
give you a'Pack of Fanlold paper, Spare
interfacing'Document and Connecting |
orNascom, The accessories

areworth £30 butyou

can have them

absoclutely FREE,

Nascom IMP + Graphics SAVE
Only £199.vir P £156

MicroValue has sioshed the price of the 80cps. 80 column IMP dot
matrix printer And added Imprint's high res. graphics and double
width character option. IMP has

bi-directional printing and Mfcﬁp;;ii ;:::

friction/tractorteed
£199 .

NASBUS Compatible DOUBLE
DENSITY Disk System -
Available Ex Stock

With hundreds in daily use the Gemini Disk system is now
the standard for Nascom and Gemini Mulliboard systems.
Single or ftwin drive configurations are available, giving
350K storage per drive. The CP/M 2.2 package supplied
suppons on-screen editing with either the normal Nascom
orGemini VC screens, parallel or seral printers, and auto
single-double density selection. An optional altemative to
CP/Mis available for Nascom owners wishing to support
existing software. Called POLYDOS 2 it includes an editor
and assembler and extends the Nascom BASIC toinclude
disk commands.

Single drive m
(G809, GBA5/1)

65 . var

Double drive em
(G809, GB15/2)

£690 . var
?gé!‘ﬂai.i package
£100 . var

Polydos 2
£90 .var




MicroValue

MV2-Twin Z80A
Controlled Development Computer

The fully bullt and tested MV2 microcomputer is controlled by two
280A microprocessors. Interffaces include R5232, cassette, 2 x B bit
parallel ports, and graphics including programmable graphics. It
provides 80 x 25 screen formatand includes 64K RAM, Integral PSU
and full ASCI| keyboard.

Scftware written to run under the RPF/M ROM based monitor can
be transferred to disktorun u ndfrCPf M at a later date. This rugged

&35 compuierisideaiior
aducational and industrial
environme n'rs_;_: n_t_:! is

(3L
NEW
I/O Board for Nascom &
Gemini Multiboard Systems

Quantum /O

The new @uantum Micros /O board takes the unique approach
fo the problems of interfacingyour Nascom or Gemini Mulii-
board 1o external devices. This B0 Bus and Nasbus compatible
card is supplied fully bullt, populated and tested and includes
three 280 PIOs, a CTC and a Real Time Clock with battery back-
up. In addition, a range of “daughter” boards that aftach
straightto the /O board are under development calering fora
wide variety of interfacing requirements,

Quantum /O baard MicroValue price— £140 + VAT
Prototyping daughterboard Microvalue price— 320 + VAT

IEEE-488

The EV Computers' IEEE-488 card is an 80 Bus and Nasbus
compatible card designed to fully implement all IEEE-488
interface functions. This bullt and tested card gives the usera
very cost effective and versatile method of controlling any
equipment fitted with a standard |EEE-488 or GPIB interface.

MicroValue introductory price

A A 4 £140 . v

MR g
New Software for Nascom Systems

POLYDOS 1 A cek operating systemn for use with Nascom i or 2 ond Gemini G805 Disk
Sylems Anincomporapie and exvemaly well presented DOS that incluges on edigrand
assembler and odds disk commonas lo he Nascom BASIC.  Micrdvialue pnce £90 » VAT
MATHSPAK Doubde precision maths pock opeoniope MicroValud Dace - £93 - VAT
MATHSPAK Handler Usedin conjunchon with MATHSPAK  Microvaolue phce - £9.95 - VAT
Commaond Exiender Fo! use wirh MATHSPAK A extencs BASIC's resanve woid it
Microvoiuepsce E9.95 - VAT

Logic Soft Relocater Anntegraoted cssembler and dsassembler packoge which allows
@EasembDly 0nd (e0ssem Diy Iom anywhahe on e memoy Mo
Microvoiveonce - £43 . VAT

SAVE MORE MONEY

Standard Firmware for Nascom at Reduced prices

supplied with the
N A advanced COMAL
1\ structured BASIC
SAVE
£76.50

MicroValue price

; '5595 + VAT

80 X 25 Video forNascom

Nascom owners can now have a prolessional 80 x 25 Video

display by usln? the Gemini G812 Intelligent Video Card with MNASPEN RRPE30 m} :h: re¥olue price Egg . w.;
snooard ZBOA. This card does not occupy system memaory Nas-Sys 3 RRPE2S . VAT MicroVialue price £30 . VA

: g (EPROM RRF T M lus price £30 - VAT
space and provides over 50 user confrollable functions Nason  OtuatiArey SRPEI0 . VAT SMicrvohse rice £20 . WAT
ncluding prog character sef, fully compatible migant RAPLI0 . VAT MicroValue price £20 . VAT
w*n Gemini G805 and GB45/809 Disk Systems. £1 845 & PCs Prog Aid £26 . VAT Microvalue price £20 . VAT
Builtand tested. + VAT

BITS& PC'S TARGET ELECTRONICS

4 We Wetherby,W.Yorks. 16 ChemryLane,Bristol BS1 3NG.
: YOURLOCAL  Tel:(0937) 63774 Tel:(0272) 421196.
*MicroValue MICROVALUE INTERFACE COMPONENTS LD,
DEALER ELECTROVALUELTD. Oakfield Comer, Sycamore Road,
wa I'I"Cl l'liy Al e produets on mesewopoges 1 00 Bumage Lane, Burnage, Amersham, Bucks.
products. except kits, sold by ﬁ:ﬂmm&&m;mggfmm mm:ﬂ;ﬂ‘l;ﬁ;ﬂﬁ. Tel:(02403)22307.TIx:837788,
A R il bl - L FOWOLR e on fnght M
Microvolue dealers ar u I itk " i Hiﬂwsmm
S e N A | fﬁﬁ?ﬁgﬁmﬁﬁw’ %3.:"‘ e Surey TWZOOHB. " Te1:(013402 6822,
reploced of repaired Dy any degler Bt - = am,sumrey \ : 4
oven Syou AOnTDuy ESor himn e st et ppmes Tel:(0784) 33603. TIx:264475, Tix:262284 (quote ref:1400).
group in he event offaully manufacture SKYTRONICS, LEEDS COMPUTER CENTRE,
2 Morth Road, The Park, 62 The Balcony,
Nottingham. Merrion Centre, Leeds.
Tol: 45053/45215 Tel: (0532) 458877
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TIVE

RS 80-GENIE SOFTWARE

.... d'New, simple
to use, moderately
priced word processor

The introduction of a brand new word processor is a major event and AJEDIT is without doubt a major
program. There are, however, quite a few Word Processors around and most of them are extremely good
ones - why, therefore, another? The guestion is even more pertinent when it is known that we specifically
commissioned the writing of it from an author of the status of Denville Longhurst of Enhanced Basic fame. The
answer is that user feedback shows that a large number of customers do not need or want word processor
programs which require a quantity of training before use. Scripsit, for instance, is an excellent program, but is
complex to use; it gven comes with a training course on tape. If one operator is dedicated to using the word
processor then it makes sense to have her trained, and the more complex the program (so long as the complexity is
accompanied by more and bigger functions) the better.

AJEDIT has been written for the user who needs a word processor intermittently, say three or four times
a week. Its prime design criteria was ease of use - and just as importantly - ease of recollection of its commands.
Take, for instance, the text editing commands - they are as close to the Basic Edit commands as possible, so that
the user will remember them: To insert type |, to delete D, to take out three letters type 3D and so on.

Furthermore, AJEDIT has benefited from being written after a number of other word processors. The
deficiencies in its predecessors are corrected in AJEDIT. For instance, any control characters can be outputted so
that full advantage can be taken of the features of the particular printer being used. Disk directory access is
available from within AJEDIT as is the killing of files on the disk. The FREE command and a number of other DOS
commands can be carried out from within the program with a return to AJEDIT - with its text intact.

AJEDIT contains close to one hundred commands covering most word processor requirements. Dedicated
printer commands far the Epson MX series and the Centronics 737 are included - again for ease of use of these twc
popular printers.

One of the big features of AJEDIT is the ability o ""'mail-merge''. The facility is available whareby two
special files are created, one containing names and addresses and a salutatlion, the other a standard letter or form
AJEDIT will call the address and salutation from one file and the letter from the other and thereby 1
personalised letters. The salutation may be repeated in the body of the letier

AJEDIT needs 48K and one disk minimum and is suitable for the TRS-80 Models | and i1l angd the Video
Genie Models | and |1.

AJEDIT : ;
Inclusiveof V.A.T.and P. & P.

MOLIMERX LTD

A J HARDING (MOLIMERX)

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

TEL: [0424] 220391/ 223636 TELEX B6736 SOTEX G

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

I was pleased 1o see my ZX-81 re-
number program published in
the November 1981 Software File.
The program will work in a 1K
machine, but if run on a 16K ZX-81,
it will crash,

The problem lies in the machine-
code routine — the 15th byte, to be
exact. This byte should be 0 and not
|18 as shown. This can be easily
rectified by changing M(15) 10 0. 1
hope this did not cause too much
confusion with any readers who own

a 16K machine.
James Twier,
Porrsmouth,

GIRLS DO COMPUTE

he November 1981 issuc was

the first copy of Your Computer |
I have scen. First impressions were |

very favourable. Then 1 read the
editorial, *"Why don't girls
compute?”. The first three para-
graphs may be fact, the final two
which contain sentences like: “The
other culprits are the schools” and
“Let's tell the teachers to think
ggain” nearly made me blow a fuse.
When did the writer last spend time
in 2 school and where does he find
these fantasies he presents as facts?

Visit an ordinary neighbourhood
school such as the secondary school
where [ 1each. For at least the last
five years, all pupils in their first
three years here have done every-
thing. They must have this oppor-
tunity by law. So, boys and girls
cook, sew, do wood and metal work,
technical drawing, all the sciences, at
least one foreign language and a sub-
stantial number have 2 taste of
practical electronics plus the usual
mathematics, English and religious
education.

When the moment arrives to
choose subjects to study for a further
rwo vears to O or CSE level, the old
separation of the pupils, of which
the editonial complains, reappears.

Very few girls opt 1o vake technical
subjects. Only one girl in 10 years
has followed our O-level technology
course. The proportions in the
sciences are not so bad, though the
balance s in favour of the boys.

The roor cause of this pheno-
menom s culrural — it is part of the
underlying structure of society

uch determunes what boys and
4

wh

girls do. Nothing s going 10 aler
thar overmigh: — not editorials, nor
teachers driving themselves f{rantic
about able girls not developing their
obvious scientific and technical
allity, por cven the substantial
financial discnmination i favour ¢

girls taking
further and higher education as pro-
moted by the Engineening Industry
Training Board.

Interestingly, 2 good many boys
choose to do O-leve] home economics
= but then, that is culturally accept-
able as men have always been cooks

and chefs, and good ones, too. We
find girls wanting to do the so-called
boys' subjects but, to our despair,
they cannot withstand pressure from
parents and peers 10 do otherwise.

It takes a good deal of courage and
drive to break out of the cultural
mould. However, educational
rescarchers have found that in all-
girls’ schools the problem is of
minor significance and some wvery
good scientific and technical work is
done in these schools.

As far as computing goes, for a
number of years we have run an
O-level computer studies course
with a terminal linked to Hatfield
Polytechnic and now additionally
with a 380-Z bought with money
raised by all the pupils. Of the 120
pupils currently on the course, 63
are girls. The teacher is a woman —
and so was her predecessor.

YOUR LETTERS

So, please do not attack teachers |

and schools. Find out what we

manage to achieve despite seven

vears of educational spending curs.

Support us in the fight against curs

proposed for 1982/83 which will

make anything in the past look
insignificant.

P L Pavient,

Heronszrood School,

Welwnm Garden Ciry,

Hertfordshire,

LOADING TROUBLE

n your October edition D Somer-

ville has a query regarding the
use of a cassette recorder with a
ZX-81. 1 experienced similar
problems, on a borrowed computer,
until T tested the interconnecting
leads supplied by Sinclair,

I found that the yellow-marker
sleeves fitved ar cach end were not on
the same lead, o that the micro-
phone socketr on the ZX-8] was
connected 1o the ear socket on the
recorder and vice versa. Rectifying
this fault made a considerable differ-
ence.

However, I still found difficulty in
loading from one recorder using a
cassette which had had a program
saved on another. The solution
seemed 10 be to Load from the
original recorder and then Save on
the new one. Reliable results have
been obtained since then.
J D Cheal,
Eastleigh,
Hampshire,

MANUAL MISTAKES

’rctt:i\'td my Sinclair printer this
week — two months afier my
order — and have been very happy
with its performance. Potential
owners of rthe printer may be
interested to know that a new trans-
former is supplied, paper refills cost
£12 for a five-pack and the printer
manual contains ar least three mis-
takes;

A high-resolution graph can be
plotted in a 9cm. square area using
256 by 256 points, these points are
stored in an 8K character array and
the method is adequately described
in the printer manual. I was unable
to plot the last few rows of the array
before 1 noticed an error in the
manual: line 9989 on pages 14 and
16 should read:

9389 For |=0 TO 256 step 8

A worked example is supplied for a
sine and cosine graph. However
there is a discrépancy between the
description on page 6 and its graph
on page 17, the straight line plotted
should have been a cosine curve,
Line 110 on page 16 should read:
10 LetY = 128 + 120 * COS

(X/128*PI)

I would suggest a 16K pack be
bought before a printer if the printer
is to be used 1o its full potential.

Paul Cook,
Woking,
Surrey.

VISUAL HANDICAP

he letter in Response Frame
November 1981, from registered
blind enthusiast F A Norton inter-
ested me very much. I had the same
problem about 18 months ago — |
am limired to some vision in one eye,

The computer | finally chose was
the TRS-80, mainly because of its
ability to display cither 32 or 64
characters per line — an invaluable
facility when writing and listing
programs. Using a portable TV was
not so successful, as there is an
inevitable blurring of text and
graphics, so [ recommend investing
in a proper VDU.

Perhaps others with vision prob-
lems would like o contact me; it
might be possible to exchange ideas
and tips. Write to me at: Flat 5, 24
Windlesham Gardens, Brighton,
East Sussex BN 3A].

P V Bamfield
Brighton,
East Sussex.

ATOM SOFTWARE
have been reading Eric Deeson's
article in the November issue of

Your Computer, concerning Atom

software. ] am amazed at the huge

range available for the Artom: it
seems that programs are becoming
better and cheaper all the time.

I sympathise with him for the
problems he has had in loading
programs. My advice 1o people who
buy cassettes from software com-
panies is to save the programs on
your own tape as soon as you have
loaded them and checked that they
are working properly. This has
several advaniages:

Bif your cassette is a good-quality

one, you should not have nearly

as much trouble in loading.
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W 'You can record a program at the
desired volume and tone lavels.
M Loading is generally quicker for
long machine-code programs
from your own cassatte than it is
for the software cassette.
Though I admit that the des-
cription of the editing system in the
Acorn manual is not very good, all
becomes clear when using the key-
board. The essential thing is that the
Edit keys must be used with the
Copy key — pages 132-133.
P Gibbon,

Norewich,

COURTEOUS CLIVE

fier the modifications suggested

by P R Ainsworth in Software
File November 1981 I can now enter
into my 16K RAM programs with-
out breaking into a swear after line
200, Sinclair Research has been both
courteous and prompt in sending me
a replacement RAM after I sent the
original back.

If anvone is suffering from eye
twitch as a result of the hours spent
staring into a black-and-white TV
monitor, he might care to try placing
a small sheet of smoky transparent
Perspex in front of it.

Raymond Akhurse,
Forres, Scotland.

ZX REPEAT-UNTIL

uch has been written in recent

months about the convenience
and simplicity of the Pascal-like
statements Fepeat dnd Until, which
have been incorporated in some
more recent versions of Basic, [ have
found my ZX-81 has a feature which
allows Repeat-Until 1o be simulated
relatively simply.

The secret is that in ZX-81 Basic,
the expression-evaluator routine
takes the highest priority, so that the
statement Goto {(expression) is valid,
provided the evaluation of the said
expression returns an integer value.

Thus the loop
10 REPEAT
12
14
16
18

20 UNTIL (condition)
may be implemented in ZX-81 Basic
by

loop

12 (beginning of loop)
14

16
18
20 GO TO (condition) *9 + 12
If the condition is false, the pro-
gram will rerurn to line (0)*9+ 12 —
i.e.; 12 — and if the condition is true,
the program will proceed 10 line
(1)*9+12 i.e,, 21 — 10 jump out of

the loop.
N Haughton,

Wokingha
Berkshire.

n



Sharp’s sound
of music

A NEw TYPE of microcomputer
software has emerged — music
programs for home computers. Maris
and Tresham have writtén a series of
music programs for the Sharp
MZ-80K microcomputer which has
an integral loudspeaker. The writers
maintain that among the collection
there is music for all the family,

For the younger computer user
there is Rhymes, a selection of 20
favourite nursery ryhmes with both
words and music. The program is
easy 1o operate and can even be run
by very small children.

Melody is a musical quiz game for
up to six contestants. A fragment of a
popular tune is played and the tirle
must be guessed. There are three
levels of play and a total of 3,500
possible combinations. All three
programs arc available from
Newbear Computing Stores and
Sharp dealers. Further details from
Maris and Tresham, 19 Pytchley
Way, Brixworth, Northampton

NEWS

Hearing is believing

TELESOUND 82 WILL find a receptive
audience among Your Computer
readers who have no integral sound-
generation facilities on their micro-
computers. The device is suitable for
most of the more popular home
computers and fits them in a manner
which enables the generated sound
effects to be heard from the television
loudspeaker.

Sound is modulted and then fed to
the UHF video modulator, where the
combined signal is decoded by the
television set so that both the sound
and wision appear from the same
source.

Sound effects are generated by
programming the microcomputer's
cassette output. The desired effect is
controlled entirely by software. If the
computer system already has a sound
effects board then the Telesound
unit connects to the audio output
eliminating the need for amplifier
and loudspeaker. Help in
programming can be given to
computer users, hoping to use the

The Computer Fair caters for all

THE FIRST Computer Fair is to be
held this spring at Earls Court
exhibition centre. The Fair, jointly
sponsored by Your Computer and
Practical Compurting, will
concentrate on three arcas: home
computing, small-business
computing and personal computing.
The Fair will run from Friday, April
23 1o Sunday, April 25.

The Computer Fair will literally
have something for eveérybody, from
games on microcomputers — space
invaders er al. — to systems for the
small business, and everything in
between. The UK. final of the Euro-
Micromouse competition will be
held at the show. It is a competition
where little robotg or micromice hunt
for the centre of mazes. The winner
is the robot mouse which reaches the
centre of the maze in the fastest time.

Serious computer users will be
catered for — this will give anyone
who needs one an excuse 1o attend —
and you may leave having bought
yoursell’ & brand-new office system.
Compurers are making inroads into
other areas of activity; at the
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Computer Fair you will be able to see
every facet of microcomputers in the
modern world

The show is being organised by
IPC exhibitions, which already runs
Compec, and it occurs at a seminal
point in the history of micro-
computers — not only is 1982 rthe
Government's Information
Technology Year, it is the year of the
BBC microcomputer series and of an
explosion in the sales of micro-
computers at the bottom end of the
price scale.

unit in conjuction with the ZX-80,
ZX-81, Arom, Microran, TRS-80,
Apple and Nascom microcompuners,

Telesound 82 1s supplied ready-
built and tested. Four connections
are required, one to the audio source
— in most cases the cassette output
— one 10 the UHF video-modulator
input. These connections are made
by leads with alligator clips

climinating the need for soldering.

The two other connections are to
the power supply. Details are
supplied to enable the unit to be
fitted either remotely or within the
computer case. [his is possible
because of the minute size of the
device — about the same as an Astec
UHF videa modulator.

The Telesound 82 unit costs £9.95
and is available from Compusound
(U.K.) Limited, 32, Langley Close,
Redditch, Worcestershire,

How TDS-934 delivers speech

THE EUROCARD version of Triangle
Digital Services speech synthesiser
forms the basis of a series of products
which enable the computer user to
create speech. The Eurocard 910
retails at £97.06. However, the
TDS-934 chip set costs only £39 and
contains the essentials for a speech-
geneération system using Triangle's
own Instant Speech method.

The TDS5-934 set comprises a
speech synthesiser TDS-90 and
speech memory TDS-92-001,

together with four normal integrated
circuits which provide the voluage
regulation and the requisite analogue
filtering.

The device does not necessarily
require a microprocessor to operate,
though it helps. Simple switch
closures can generate 16 different
phrases.

For more details contact Triangle
Digital Services Lid, 23 Campus
Road, London E17 8PG. Telephone:
01-520 0442,

British Telecom offers £1,000 prize
for best Sinclair Prestel adaptor

BriTiSH TELECOM has put up &
£1,000 prize for the designer of the
best Prestel adaptor for the Sinclair
ZX-81. The object is to stimulate the
growth of telesoftware — programs
sent via Prestel.

Ideally the ZX-81 will load execur-
able code from a Prestel frame direct
into the ROM of the ZX-81, ready 1¢
run. The adaptor, which will require
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hardware construction as well as

software, should:

BComply with British Telecom
requirements for attachment.

B E: capable of evenrual production,
and of future development.

B Permit the use of the Council for
Educational Technology (CET)
telesoftware format.

BB “in the spirit of the ZX-81".

This ZX-871 plinth, moulded in a
matt-black plastic, is designed
to raise and tilt the television
monitor to minimise eye strain.
The wunit will hold the ZX-81
microcomputer, the 16K RAM
pack and hides the wiring and
power supply. The ZX-81 plinth
costs £15, a built-in power
switch costs a further £3,
postage is £1.50. All prices
include VAT. Contact Peter
Furlong Products, 125 Catford
Hili, Lendon SEE 4FPR.
Telephone: 01-630 7799,
Credit Card ordars will be
accented by Telaphone.

In practical rerms this last pro-
position means that the adaptor
should combine low price, clegant
design and robustness. The entries
will be judged by Dr Ederyn
Williams of Prestel and it is hoped
thar Clive Sinclair will take an active
interest. Entries should be at Prestel
HQ by March 14, and the best ones
will be shown at the Computer Fair,
April 23.25.

Would-be constructors will need
to invest in a copy of the Prestel
technical specification, price £10. A
working prototype capable of being
modified s0 as to receive approval
for attachment to the telephone net-
work must be submitted 1o Prestel,
but the design will remain the
property of the designer — giving
the added incentive of run-on
profits.

Further details, with specification
and entry forms, are available from
Tony Sweet, Prestel HQ, Telephone
House, Temple Avenue, London
EC4Y QHL.,
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Expand control
possnb lities

PACK 8 a unit which plugs
into the rear of the Sinclair ZX-81
microcomputer, Not only does the
unit add an extra 5K of user
memory, expanding the possibilities
of the computer, but it also adds an
cight-bit input port and an eight-bit
output port. That means the micro
can be used in applications,

DCP, the manufacturer, claims
that the unit will control anything
from a train-set to a production line,
The entire package is contained in a
black plastic case which matches the
case of the ZX-81. The pack is
provided fully assembled, readily
tested and guaranteed. Retail price of
the P-Pack is £37.95 inclusive and
the unit can be purchased by mail
order directly from DCP.

DCP is a new clectronics company
which aims to develop and design s
range of products which initially will
be add-ons for other manufacturers’
products. The address is DCP
Microdevelopments, 2 Station Close,
Lingwood, Norwich NRI3 4AX.
Telephone: Norwich (0603) 712482,

NEWS

Bug-free machine code

MACHINE-CODE programming on the
Sinclair ZX-8]1 microcomputer is no
casy task but now a debugging
program provides the answer. The
classic problems are how to store
machine code, where to store it, and
the saving and loading cassette
opcrations. To remove these
obstacles, a fast machine-code debug
program has been developed by
Picturesque. The software will run
on an expanded ZX-81 and is called
ZX-MC.

It has a number of facilities, bul
the most useful are the ability to save
a named file to cassetie from any
RAM area upwards of 4E00H at
twice the speed of a Basic save
routine.

Of course, the converse function
exists, the loading of the file back to
the correct area of RAM.

Other facilities include the ability
to inspect memory locations and
enter hexadecimal op-codes, the
ability to inspect and manipulate the
Z-80 CPU registers, and the
execution of routines from a
specified address. Breakpoints can be

New ZX-81 program launches

game has 57 locations and 60 objects. |

SoFTwaRE FOR the ZX-81 seems to
be multiplying daily now — it is
hardly surprising considering the
large number of these computers in
circulation. Artic Computing
recently launched a ZX-81 chess
program and has since then upgraded
it, making it both faster and stonger.
Mew features include random
opening moves, a recommendation of
the best move for the player together
with an extra level which enables
lightning chess.

The chess program has a club
rating of around 110 at level three,
which takes one minute per move.
The program retails at £15. If anyone
has purchased the original program it
will be updated for £5.

For games players who find chess
is not their cup of tea, Artic has a
version of the popular Adventure
game, Called Adventure B, the new

Starting your
own business

Ir VE ever thought of starting
vour own business and you own a

ZX-81, then the package from §
Electromics may be of interest to you.
The gram moves into its own in
those situations where a product is
manufictured or ‘*n.'n,"lr and sold in
batches and provides the informartion
required to build u veniure as
fast as possible without overtrading.

Included on the cassette i3 3 game
varient of the program: both

programs fit in the unexpanded 1K
version of the computer. 5.
Electronics s located at | Orchard
Road, Hayling Island, Hampshire.
Telephone: 07016-5191,

Dara can be saved to tape enabling
the player to return to a2 game at a
later date. Adventure B costs £9, and
a third adventure game will shortly
be available.

Mot everyone uses the ZX-81 just
for games — ro satisfy the needs of
these users Artic Computing has
ZXbug. This useful item of software
has been rewritten and many
functions have been added including
cassette routines and a disassembler.
The program retails at £9. Arnic
Computing can be found at 396
James Reckitt Avenue, Hull, North
Humberside.

| Orchestra-85, a

entered to return control to ZX-MC,
and a return from @ breskpoint will
give no ill effects. It is possible to
insert or delete up to 235 bytes in a
routine, without destroying the
subsequent code,

The ZX-MC program resides in
aboutr 2.5K of RAM above the ares
occupicd by Basic. This means that
the display RAM — D file — does
not move.

ZX-MC is available on cassetie
together with full documentation
and costs £6.50.

Other programs from Picturesque
arc a Life program and a suite of
machine-code routines. Picturesque,
6 Corkscrew Hill, West Wickham,
Kent. Telephone; 01-777 0372,

Recalled Vic
transformers

A “TECHNICAL fault" lies behind the
Commodore moves to recall all
transformers  distributed with the
initial batch of Vic-20 micro-
computérs. According to a
Commodore spokesman: “One of
Iwo are not up to scratch”

The 4,000 Vic users affected have
all been comtacted by Commodare.
The computer itsell is not at risk as
the ransformer is a separate unit.

Another problem of concern to
potential Vic users is slow delivery.
Among the many explanations
circulating to account for it is the
mysterious loss of a lorrv-load of
Video Interface Chips en route to the
West German factory.

Software and hardware
harmonise for Tandy_

i

TrS80 USERS can now enter the
world of sterec-music synthesis with
fascinating new
package which comprises both
software and hardware. Music and
percussive sounds can be synthesised
with this new device from Software

The 32K memory-extension board for the Acorn Atom is part of &
range of memory-axtension boards which fit inside the Atom case or
are provided with a standard connector. The Atom board is available
in both 16 and 32K versions, extending the machines memory to
either 28K or 38K. The on-board decoding allows the added memory
to be located at any 1K address boundary onward. The 16K Atom
.extension costs £569 and the 32K version, £74. Versions with DIN
connector 41612 cost £62 for the 16K version and £78.50 for the

J2K. All the boards are available from

Timedata Limited, 57

Swallowdale, Basildon, Essex 5515 58BZ, Telephone: 0268-23234,

m—

Affair — a Californian company
which specialises in add-ons for
home computers. The package
should be available at dealers in the
U.K. from the spring.

The stereo separation <is by
instrument. This means that, for
| example, trumpet and oboe can play
through the left channel while
clarinet and organ can play through
the right-hand one. You can create a
wide range of percussive sounds and
special effects at the same time or, if
required, separately.

The software provided enables the
creation of five-part harmonies.
Clock speeds are, of course,
important in'the creation of music;
the Orchestra-85 can cope with 2.66.
3.54, and 4MHz speeds.

Music can be entered as sheet
music into the system's full-screen
text editor, or loaded directly from
files. The unit is supplied together
with software on tape, sample music
files, and an instruction manual,

Orchestra-85 plugs into any 16K
TRS-80 level 11 kevboard without
invalidating the microcomputer’s
warranty, and without the need for a
separate power supply. The high-
level stereo output may be connected
to the aux/tape tuner inputs of any
stereo amplifier.
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ZX80/81 HARDWARE/SOFTWARE

2K RAM PACK £15.95 ZX KEYBOARD £27.95
4K RAM PACK £22.95 16K SOFTWARE

16K KIT £32.95 CASSETTES from £3.95
16K ROM PACK £42.95 4K GRAPHIC ROM £29.95

| ZX KEYBOARD

One of the biggest problems with the Sinclair computer is that the keyboard is rather a finger

ache. This has now been solved with the aid of a full size keyboard which is suitable for the
80/81, This is not a revamp of a commercially available keyboard; it has been designed for the
Sinclair. This makes it unique. Our keyboard measures 10.25 inches by 3.5 inches and is of
course fitted with push type keys, which makes programming a lot more interesting and very
much quicker. Because the keys have a positive feel you don’t have to keep looking up to the
screen and this helps to stop eye strain, The lay-out is the same as your touch sensitive one in
that it has 40 buttons; we have allowed facilities for 4 extra buttons to be added. So you could
add an on/off switch or a reset etc. We use a two part type of key top. This enables us to have
all the normal functions, graphics, letters etc on the keys. They are then fitted under the clear
part of the top so they cannot be rubbed or wear off. This is the only reasonable way to get
ZX81's b functions on the tops. The keyboard is a completely free-standing item. The keys are

mounted at an angle so the keyboard has a sloping front. It has rubber feet stuck to its base so
that it does not slide around. The keyboard is connected to your computer by 13 coloured

ribbon.

' MEMORY 16K 81 SOFTWARE 4K GRAPHIC ROM

2.4 RAM PACK. The 24K RAM
axpansions both use static RAM memaory
chips, they also both work with the
original 1K of RAM inside the computer,
This means that the 2K=3K and the
4K =5K, They both use the same PCB so
if yvou bought the 2K you could increase it
to 4K at a later date. Both the memory
expansions plug into the port at the rear
of the computer. All dK memory expan-
sions work with the printer, and need NO
additional power supply.
THE ABOVE RAMS NEED NO
EXTRA POWER AND WORK FROM
YOUR SINCLAIR POWER SUPPLY,

16K RAM PACK. The 16K RAM uses
4116 dynamic RAM chips and is similar to
the Sinclair RAM pack., We use the
dynamic as they are much denser than
static RAM and occupy less space; they
are also much cheaper than the
equivalent product using the static RAM,
With our 16K RAM you will also receive a
new power supply — it is a direct replace-
ment for your Sinclair supply and is used
in the samea way, the old supply no longer
being used. It is rated at over 1 amp; this
will give you plenty of spare power for
other ZX add-ons. The RAM pack is
manufactured with high quality materials,
and uses high-speed low power RAMSs,
The 16K is also available in a kit version
with a saving of £10. The kit is very simple
to put together but you must have a
knowledge of soldering. The same power
supply is also supplied with the kit (as
abovel and a full set of instructions,
diagram etc are included.,

DEFLEX. This totally new and
very addictive game, which was
highly acclaimed at the Microfair,
uses fast moving graphics to
provide a challenge requiring not
only quick reaction, but also
clever thinking. One and two
player versions on same cassette.
£3.95
3D/3D LABYRINTH. You have
all seen 3D Labyrinth games, but
this goes one stage beyond; you
must manoeuvre within a cubic
maze and contend with corridors
which may go left/right/up/
down. Full size 3D graphical
representation. £3.95
CENTIPEDE. This is the first
implementation of the popular
arcade game on any micro any-
where, Never mind your invaders
etc this is positively shining, the
speed at which this runs makes
ZX invaders look like a game of
simple snap. £4.95

Please add £1.00 p/p for all
hardware.

Software p/p free.

Specify ZX80/81 on order.

ALL OUR PRODUCTS ARE
COVERED BY A MONEY BACK
GUARANTEE.

The dK Graphic module is our latest ZXB1
accessory. This module, unfke most
other accessories, fits neatly inside your
computer under the keyboard. The
module comes ready built, fully tested
and complete with a 4K graphic ROM.
This will give wyou 448 extra pre-
programmed graphics; your normal
graphic set contains 64, This means that
you now have 512 graphics and with their
inverse 1024, This now turns the 81 into a
vary powerful computer, with a graphic
set rarely found on larger more expensive
machines. In the ROM are lower case
letters, bombs, bullets, rockets, tanks, a
complete set of invaders graphics and
that only accounts for about 50 of them;
there are still about 400 left {that may give
you an idea as to the scope of the new
ROM). However the module does not
finish thare: it also has a spare holder on
the board which will accept a further 4K
of ROM/RAM. We have a tool kit ROM
{coming soon) which will use this holder,
You could also use this holder witha 4118
(1K} or 6116 (2K} RAM chip, and then
have user definable graphics, should you
wish to define your own graphic set.
Machine code can also be stored and run
if you fit a RAM in the holder. As you can
see this is not one add on, but three — all
of which are very useful additions to your
computer. You can also use the spare
holder for wour own programmead
EPROMs. The graphics are all available
from your keyboard under SOFTWARE
control: no buttons or switches and no
special routines,

dl tronics

23 SUSSEX ROAD, GORLESTON, GREAT YARMOUTH, NORFOLK.
TELEPHONE: YARMOUTH (0493) 602453
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~ Micros come
to Croydon

David Pollard visits a thriving
south-London group.

CROYDON MICROCOMPUTER Club is
definitely thriving — its two meetings a month
at the borough’s Central Reference Library
artract between 40 and 100 members and a
variety of mackines, ZX-81s are under-
standably popular with UKI0ls a close
second, plus a representative selection of the
more expensive machines.

A few of the first batch of BBC Micros have
now arrived and are being put through their
paces with interest. The on-board sound chip
of the micro might well lead to the computer
becoming the 1980s’ equivalent of the electric
guitar.

The club was founded in 1980 and origin-
ated, as do many such projects, from conver-
sations in the local hostelry. After a meeting of
their club, five or six members of the British
Computer Society, which is also based in
Croydon, were discussing the need for a local
micro club — from that it just grew.

It has certainly snowballed and the con-
nection with the BCS has been maintained.
The “mainly mainframe™ men were evidently
impressed when Croydon MCC took along a
selection of tiny machines — to them,
anvthing less than 5Mbyte memory — to a
recent BCS lecture about the power of the
micro.

There remains a reciprocal agreement
whereby members of one group can attend the

other’s meetings. Outsiders also are welcomed
— the associate membership fee is a modest
50p.

The club’s success has been ascribed to
three main reasons: there is a core of senior
members with experience and dedication;
meetings are not held too frequently with the
result that the guality is kept high: and the
meetings are held on a regular basis.

The first meeting of the month takes the
form of a formal talk on subjects such as net-

works, word processing and operating
systems. The second is for special-interest
groups where the members divide into
bunches of five to 10 to teach and learn Basic
at various levels, machine code, hardware
techniques, specialist programming, and to
work on various projects.

Sound production

David Annal is the secretary: his Interface
Symposium was certainly stimulating and
gives a good example of one of the formal
talks. Having covered the means of entering
signals, analogue and digital, into the
computer, he illustrated the techniques used
to obtain suitable outputs with the example of
sound production.

Starting with a single-wire output, 5V
switched on and off, smoothed a little, and fed
into an amplifier, no-one was left in any doubt
as to the apparent case with which Space
Invader effects could be produced. Indeed, the
BBC's Radiophonics Workshop could not
have done much better.

Then Petsoft’'s Audio Calculator gave an
intelligible speech output — amazingly still
from a single-wire digital output. The addition
of a ladder network gave an eight-bit converter
for analogue output; though Hindel may not
have approved entirely, the four-part harmony
was certainly melodious.

The Audiogenics Visible Music Monitor

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
¢lubs. We would like to hear of anything
which has made a club a success, or of
any projects or programs you are
developing.

showed a four-part score as the music was
played. David Annal reckons that he knew
hardly anything about music before starting
with these programs.

Vernon Gifford, chairman, is one of the
main driving forces behind the club’s activ-
ities. He is quietly spoken, sincere, with a
properly measured enthusiasm and a keen
intellect. One wonders how he finds the time
for all that he achieves; he also does a good
deal of work for the Association of London
Computer Clubs, the Amateur Computer
Club and the BCS.

He and David Annal are closely involved
with the organisation of the fourth London
Computer Fair which will be held at the
Morth London Polytechnic at Easter.

One of the Special Interest Groups of
Croydon MCC is working to develop
computer aids for mentally- handicapped,
Downs' syndrome children at a school in
Selhurst, in the north of the borough. These
children cannot work a keyboard so the
programs have to use simple input and output.

Necessary work

For example, there are games where the
children recognise shapes like street signs, or
press any key the number of times that an
object appears on the screen so as to learn to
count.

The use of a Nascom and voluntary labour
keeps costs to a minimum. Precious little
funding is available for what seems to be very
necessary work such as this.

One group organised by the club is on Sarur-
day morning and the second takes place on
Monday from 4.30pm to 7pm for more
advanced teenagers: Vernon Gifford takes an
active part in both, David Johnston is the
junior secretary, keeping track of membership
and helping with administration.

The reckoning is that these computer
groups are a vital supplement to computer
studies in schools — they provide an oppor-
tunity for hands-on experience which is hard
to find at a school with only one computer for
several hundred pupils.
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REVIEW

THE BBC MICRO

Predicted sales of the BBC
Microcomputer have
mushroomed from an original
estimate of 12,000 to possible
orders of 100,000 during 1982.
Tim Hartnell assesses one of
the first of the £225 systems to
leave the production line.

THE BBC MICROCOMPUTER is a4 joy Lo use,
with flexible colours and an incredibly fast
Basic of its own which has more facilities than
you are ever likely to use. I must qualify this
glowing praise by pointing out that the review
machine was a pre-production model. ‘One
may take for granted that some of the facilities
it lacked will be present in the commercially
available model.

The BBC Microcomputer looks, at first |

sight, like an extended Atom, with a broader
area behind the keyboard. There are 10 user-
definable function keys at the back, but no
separate numeric pad. The keyboard is very
sensitive, like a good electric typewriter — as
the BBC specification demanded — but the

model I used was almost too sensitive and led |

to inadvertent double-striking time after time,
The keyboard means touch-typists can
program as fast as they can type, but I feel
Acorn have overdone the sensitivity a little.

The processor is a 6502A, operating at
2MHz. The review computer was running at
half speed, but was still extremely fast, When
I converted one of my Life programs, written
in Basic and which takes about 20 seconds a
generation on the ZX-81, about four seconds a
generation on the Atom, I found it took about
1.5 seconds on the BBC machine — speed
indeed.

In a more formal test of the machine's
speed, I ran a simple loop — count from zero
to 1,000, printing out each number during the
loop — on the Atom, the MZ-80K in Basic
and in Pascal, and on the BBC machine. The
result were;

B Atom — 1 minute 23 seconds
B MZ-80K, Basic — B0 seconds
W MZ-80K, Pascal — 22 seconds
B BBC Microcomputer — 14 seconds
The Arom time is so bad because the
routine to Print takes a good deal of rime-
consuming care to keep the display snow-free,
The BBC Micro’s Basic ROM occupies
16K, and the machine operating system a
further 16K. The BBC says much of its
software will call up monitor routines. There
are two computers in the range, model A,
which will sell for around £225, and the more
flexible model B — around £335. The review
machine was a model B.
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The 73-key keyboard has the full
QWERTY layout, the user-definable function
keys, four cursor-control keys in the top right-
hand corner marked with arrows, two-key
rollover and auto-repeat.

The display’is very flexible, but I feel the
designers have made some very peculiar
decisions. There are eight display modes, with
zero to three available only on the more
extensive model B. The graphics modes are:

Mode 0: High-resolution — 640 by 256 —
twao-colour graphics and BO-by-32 text.
Mode 1: High resolution — lower, in fact, 320
by 2856 - four-colour graphics and

40-by-32 text.

Mode 2: 160 by 256, 16-colour graphics and |
20-by-32 text. This is where | feel one |

strange decision has been made. The only
maode which gives access to 16 colours
has a very broad text of 20 characters
acrosse which is almost unreadable without
a full blank line between each line of text
The colours in mode 3 are superb and
because of the wide range, this is the mode
most model B owners will probably prefer.
After all, 160 by 256 for graphics is an

acceptable degree of resolution. Yet
because the text is so broad — is it
designed to be read at the back of

classrooms? — the use of mode 2 will be
somewhat restricted.
Mode 3: BO by 25, two-colour text.
Model A supports only modes 4, 5, 6, 7
which are also, of course, supported by model
B. The additional modes are:

Mode 4: 320 by 256, two-colour graphics and
40 by 32 text.

Mede 5: 160 by 256, four-colour graphics and
20 by 32 text.

Mode B: Two-colour text.

Mode 7: Standard teletext display.

The colours you obtain in the two-colour
mode are either black and white or certain
pairs which you can call up with a command
called VDU. The four colours are black,
white, orange and vellow, but these can be
changed using VDU

The text, except for the broad mode 2, is
very clear, with added extras such as a true §
and {, plus little arrows, lambda, square root,
a proper division sign and “approproximately
equal t0"". The character set can be easily
redefined using the VDU command. The
character set, with a few of the control
characters, includes:

Code Result

12 Clear screen and home cursor

30 Home cursor without clearing
SCTEEn

31 Move cursor to specified location
— used as PRINT CHR%(31),.X.Y

157 Reverse colours of a single line

48 to 57 Numbers O to 9
65 to 90 Upper-case letters A to £

| inputs for
| applications

97 to 122 Lower case, with true descenders

255 Solid square, size of one character

The review computer was feeding a
monitor, so the colours were a little brighter
and clearer than they will be on a domestic
television. I tried the machine on my own
television, and found that although there was
a degradation compared with the monitor, the
result was still perfectly satisfactory, The
lower-case letters in mode 0 are, however,
very difficult to read, except on a large
television. Mode 0 puts 80 characters across a
single line.

Room for expansion

The computer coprtains a three-lone music
generator, which has the full envelope control
of artack, sustain and decay, and which feeds
an internal loudspeaker. The machine emits a
quiet “beep” when vou turn it on.

Model B is, as expected, far more flexible
than the model A, and is equipped with a
variety of /O ports. There is a user eight-bit
parallel input/output port, and four analogue
games, paddles or control

One of the real strengths of the Atom is the
way it was designed as an opened-ended
system, fto accept a large number of
peripherals. The BBC machine follows this
lead, with room inside the case for adding
such things as interfaces for floppy discs,



Econet or the cartridge ROM packs. A
speech-sythesis unit will be available which
will also fit within the case.

There is also space for a “rube” connector
for connecting a second processor. The BBC
computer is designed so it can be expanded to
run with a second processor and considerably
expanded memory.

All the units which will connect via the tube
are still in the development stage and will not
be available for some time. The BBC says the
units will include a 3MHz 6502 processor
with 60K of RAM, a Z-80 processor with 60K
RAM running CP/M, and 16-bit processor
with 128K RAM.

From these plans it is clear that the BBC
Microcomputer has been designed with an eye
to the future, to ensure it does not become
obsolete quickly.

The second 16K language ROM contains a
6302 assembler along with the Basic, as does
the Atom ROM, so Basic and assembler may
be mixed within a program. There is space
the computer for up to four 16K
iage ROMs which are paged. ROMs
under development include Pascal and a2 word

The teletext display has all the features of
teletext, including flashing and the

randard
slandard

double-height option
The error messages are unambigious and
polite — whart else could we expect from a

BBC machine? The error messages, in upper-
and lower-case letters, include:

B Missing, at line 100

B Syntax error at line 100

B No such line
without a destination

These are of great aid in debugging, as are

Trace On, Trace Off, Trace X and Trace line-

number.

The BBC machine shows evidence that a
great deal of thought has gone into its
creation, and demonstrates that Acorn has
learned much from its experience with the
Atom. Atom thinking permeates the machine,
but the BBC machine design has weeded out
the more idiosyncratic features of the Atom
without sacrificing speed and flexibility,

The most notable hangover from the Atom
is the use of the query *'*"' for Peek and Poke;
its context determines which it is. For

if you try to Goto or Gosub |

| example, in the following Basic statement

IF?A =29
suggests Peek, while
7T A 98

indicates Poke.
|  There are some very useful features to save
programming time. These include Auto
which automatically numbers lines, starting at
10 and incrementing by 10 unless another
option is chosen. Renumber, used as a direct
command, is virtually instantaneous, and
renumbers Gotos and Gosubs as well as the
line numbers. Uniess another oplion 15
specified, Renumber starts at 10 and
INncrements in tens.

Those familiar with Atom Basic, and with
some other implementations of the language,
will be pleased to find the BBC machine
accepts the same abbreviations for keyvboards
as the Atom, such as

P.(PRINT) R.(RETURN] L.(LIST) G.(GOTO].

Many first-time computer wusers are
understandably bewildered when they first
unpack and connect up their new toy. Unlike
a record player or a television, a computer
generally does not do anything at all, and
certainly never does anything impressive
unless it is told to do so.

Friendly manual

The BBC provides a cassette of programs
marked “Welcome" which contains routines
to help you have the computer up and
running from the moment you manage to
wiggle the seven-pin DIN plug into place. The
initial package includes the computer, 2 two-
metre long aerial lead for the TV or monitor, a
computer-to-cassette lead, the ““Welcome™
cassette and a very comprehensive and

| surprisingly unstuffy manual., The cassette
contains 16 games, and demonsirations,
including Biorhythms and Clock.

The user’s guide is divided into four
sections. The first part tells you how to
connect up the machine, and includes some
simple, but impressive, one-line demon-
strations to show the flexibility of the graphics
commands. The second part of the guide
purports to be an introduction to Basic but, as
the manual admits, is really too brief to be of
much use for the absolute beginner.

The third section goes through BBC Basic,
command by command, with sample program
lines showing the command in context, and
associated keywords. The associated keywords
for Restore, for example, are Read and Darta,

The final part of the guide is a meaty
reference section, giving an outline of the
operation of the built-in assembler, the
machine operating system, and such things as
a memory map. Further technical manuals are
planned to expand the information.

CONCLUSIONS

B The BEBC Microcomputer is a splendid
machine, with many avenues for
exploration.

B Acorn and the BBC have done their
work well, producing a machine
which is better than the market
demands — it is even over-specified.
By doing this they have ensured they

will probably not be able to meet the
demand for the machine once word
travels as to how good it is.

B They have also ensured that it will not
become obsolete quickly, and they
have earned the undying hatred of
every other manufacturer of £200
micros.
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The low-cost Seikosha GP-80
printer coupled with WordPack
can transform the Acorn Atom
into a word-processing system
capable of dealing with most
applications outside the office.
Norman Kirby reviews.

AT £230 INCLUDING VAT, the Seikosha GP-80
is the least expensive wide printer available.
The Tandy Personal Line Printer VII is now
about £10 more expensive and following it
is the new, more sophisticated Roxburgh
RX-8000-FF ar slightly more than £250. The
Tandy machine is made by Seikaosha, but is a
different model from the GP-80 — Tandy
claims it is a more advanced one — and
to interface it to non-Tandy computers
requires an effort.

The GP-80 is available in three or four sub-
models but it is not always easy to spot the
difference between them. Some have Euro-

143'413%

pean characters as well, and the standard inter-
face is different. They all seem suitable in
principle for most computers. I shall describe
the GP-80M sold by Nottingham-based Leasa-
link Viewdata Ltd, the main distributors of all
Acorn products, and others which can be used
on the Atom.

Leasalink charges £232 for the printer
including carriage and complete with a 3ft.
ribbon cable, a plug and a socket to connect
the printer and the Atom, 6ft. of mains cable
and 100 sheets of paper.

To prepare a minimal Atom, a 6522 ver-
satile interface adaptor (VIA) and a LS-244
buffer must be plugged into the appropriate
sockets already on the board. Also, you must
solder a 26-way PCB plug on to the board as
described in the Atom manual. A simple wire-
link needs to be soldered between two pins in
the board — only a 20-minute job if you follow
Leasalink’s instructions. Use a soldering iron
with an iron tip about lmm. in diameter to
avoid the risk of bridging pins. The VIA and

buffer cost £10.35 but are, of course, available
from manyv suppliers; the PCB plug costs
£4.75

Be careful when inserting integrated circuits

into sockets: the pins are easily bent. | use a
jeweller's eveglass and inspect meticulously
while the circuit slides home. The socket at
the Atom end of the ribbon cable can be
inserted the wrong wav round. The cable
should fall downwards when viewed with the
Atom the right wav up

Printed result

The printer produces the full 96-chars
ASCII set and uses the common five-by-sev
dot-matrix system. Like maay other similar
INEXpensive machines, it ¢an n
does not print lower-case desce
lining can easily be done manually; descenders
cannot. This is, however, no problem and you
soon grow used to them

The printed result 15 very clear and n
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not, perhaps, as sharp and clear as more
pensive five-by-seven dot-matrix machines,
burt it is good.

To enable the printer, you must execute
Print 52 either from the keyboard or from a
program, or press CTRL and “B". Every-
thing printed on the screen will go to the
printer. To disable, execute Print $3 or press
CTRL and *C".

The printer can also print double-width
characters which, by an optical illusion,
appear higher. The result is the appearance of
a larger type-face which is very impressive for
headings 1o, say, letters and tables.

To obtain this, you execute Print 314, and
to cancel it, Print §15. It prints as fast as any
home computer user could wish — 30 charact-
ers per second, with up to 80 characters per
line. The average A4 sheet typed with a con-
ventional typewriter in a small type-face fits
about 70 characters into the line.

Fan-fold paper is available at about £8 per
1,000 sheets including VAT, plus carriage.

That s a reasonable price although a little
more than stationers’ A4 paper. It is of
adequate quality for most applications. The
paper is 8in, wide with tear-off perforations
every 12in. That is a little narrower and longer
than A4 and the maximum width the printer
can take is 8in. — the minimum is 4.5in.

There are no perforations vertically along
each side to allow removal of the sprocket
holes but these can easily be cut off with a
razor to improve the appearance of a letter.
The copy paper available means you can
obtain two duplicates simultaneously.

The paper is easy to feed in — aided by a
feed-forward wheel — but I would have
gppreciated some way of moving the paper
backwards without having to disengage and re-
engage it. The ribbon is in a replaceable
cassette. The manual is satisfactory.

The Seikosha can also print graphics. Since
each dot is the size of 3 pinprick the resolution
is very high. Leasalink supplies a medium-
length assembler program to dump to the
printer a full screen of Atom Mode 4 graphics.
A sereen holds 256 spots horizontally and 192
vertically.

You generate a screen of graphics in the
usual way and, having previously assembled
the dump program, Link to it — other
computers would use USR. The graphics are
then printed occupying an area of 3.6in. wide
by 3.5in. high. It takes about three minutes.
The Leasalink program prints the graphics in
the middle of the page with a thin border but
this software could easuly be modified.

Briefly, a word processor is a keyboard, a
screen, a printer and a memory store, It allows
you to create and edit text on the screen. You
can correct errors, change letters, words,
sentences or paragraphs, and interchange
passages, until you are satisfied. When all is as
you require, you can obtain a printout of the
text. Further alterations can be made after
printing by amending only the parts to be
changed, and reprinting. The whole page or
document need not be tvped again. The text
following the change is respaced 1o allow for
the insertion, or contracts after a deletion.

Novel feature

The Atom word processor, WordPack, costs
£30 including VAT and is available from
Acornsoft, Leasalink and several other dealers,
It is a 24-pin ROM which fits into the spare
utilities socket provided on even the minimal
SK-24 Arom board. A novel feature is that the
top of the ROM has a small rtransparent
window through which you can see the chip.

The Atom will continue to operate normally
but will accept two new commands — Edit
and Text; the first spawns 43 further instruct-
ions. The advantage of a ROM over a taped or
disc program is, first, that the ROM does not
use precious RAM, and secondly, there is no
time-consuming loading — not such a signi-
ficant plus if you have a disc.

To use the WordPack, execute Edit and the
screen will clear as for Mode 4 graphics.
Answering the prompet “Old text?” produces a
rectangular end-of-text marker at top left with
p01> ar bottom left. That means “page 1"
followed by a prompt. Type “e” and enter
some text. Press Copy and it will be deleted
and transferred to the top of the screen. The

keyboard works just like a normal typewriter,
with upper- and lower-case letters selected by
Shift.

If you continue 1o enter text, it is transferred
to the top of the screen from time to time in
blocks of up to 488 characters. When you
want, the text at the top can be edited. There
i5 an underline-type cursor which can be
moved using the normal cursor-control keys.
Position it under a character, press delete, and
it will disappear. If you press “1"" and a single
character key, that character will be inserted
immediately before the cursor.

Press “'x" for exchange and a single
character key, and that character will be
exchange for the one above the cursor. Alter-
natively, if you press “‘a” and enter a passage
of text up to 488 characters long, press
“copy", the passage will be inserted immed-
iately after the cursor. By pressing “'b" the
same can be accomplished before the cursor.

Another editing technique is to move the
cursor to the start of a piece of text which
needs attention. Press *'@"', move the cursor
to the end of that piece, so marking it. You
then can either press Delete and the marked
piece will disappear or press “r”, enter a
passage of text, and press Copy. The new
passage will replace the marked piece. Alter-
natively, press ““t” for transfer and the marked
piece will be deleted and stored in a temporary
buffer.

Powerful command

Using the “a” or “b" operation described
will then insert it in another place of your
choice in the text. In this way sentences and
paragraphs can be repositioned, The displayed
text can be paged forward and back using
single keystrokes, and it can be scrolled up.

A powerful feature is the find-and-replace
command. You can ask WordPack to find and
present a specific word or string of words each
time they occur. Equally, vou can ask
WordPack to substitute another word or string
of words. After examining each individual
instance, you decide whether it should be
replaced, or you can specify that it should be
replaced throughout the text.

This command allows vou to correct, say, a
certain spelling mistake vou have discovered.
It also allows you to use abbreviations to save
typing: when the text is complete, you replace
each abbreviation with the full word — for
example, “b.s.” could stand for building
society.

Because a computer program can be edited
just like text by using the Text command,
spaces can be eliminated and fully-written
commands can be replaced by their abbrev-
iations — Goto replaced by “G".

You must, of course, include commands for
indentation, lines per page, page numbering,
justification or not, single or double spacing,
automatic centring or not of individual lines,
preventing a table or list being split between
two pages, starting a new page, stopping
printing for a new piece of paper — if you are
using single sheets — and printing in single or
double-width characters. You can also set the
right-hand margin.

These commands take the form of a full stop
followed by a lower-case letter, and must be

feontinued on page 21)
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LASTLE ELELTROINIILS

LOMPUTER SUPERITIARKE T
Telephone Hastings [O042W] 431815

V)ixol

COLOUR
COMPUTER

graph:cs character set
* plug-in programme/memory cartrldges
'cnlour * sound
* programmable function keys
" 5K memoryexpandableto 32K
*standard PETBASIC
* full-size typewriter keyboard
*low-priced peripherals
" joystick/paddies/lightpen
* self-teaching materials

£139 .95 Cassette Deck now available - £44-95

FREE POSTAGE AND PACKING ON

/() COMPUTERS FOR
\"\k) PEOPLE

Model 400 16K _ . . . £345-00
Model 800 16K. . . . £64500
Cassette. . ... . £ 5000
Disk Drive . . ..... £345-00
B0 Col. Printer . . . . £65000

BRITISH

ACO"" Atom 3RS

PERSONAL COMPUTER

8K ROM + 2K RAM Kit. .
K ROM + 2K RAM Ass. .
12K ROM +
1ZK RAM Kit

12K ROM +
12K RAM Ass. .
4K Floating Point

. £289-50

£ 2300
£ 2185

Colour encoder . .
Mains Power

Microtan 65 Kit . . .£79-35
Microtan 65 Built . . £90-85
Tanex Min.
Config. Kit. . £49-45
20 Way
Keypad ... .E1150

We hold a complete stock of
all the Tangerine equipment.
Send SAE or ‘phone for
details.

TANTEL PRESTEL
ADAPTER — £199.00

Eurocolour Card . . . . . £ ?E-DD /:Jr?
3

Hitachi 9" Monitor . £'145-Gﬂ

We stock all the goodies for the Apple. —

BKPET........ £458-86
1IBKPET........ £550-00
JZKPET...... £599-00
Dual Dise Drive . . £799-00
Printer. . .-. . . . . £454.25
External

Cassette, . . ..... £ 63-25

Complete range PET equipment in Stock.

CASSETTE SOFTWARE: Strathclyde Basic Course, Basic
Basic Course, Invaders, Treasure Trove of Games 1 1o 10 (10 selections
of games), Basic Maths, Algebra, Statistical Packs and iots morel

SPECIAL OFFER — 20% OFF ALL Q@ /COM PRICES.
IMP PRINTER NOW £230. PHONE OR WRITE FOR DETAILS.

i
I D.D. without Controller . . .
. Paseal Card. . ....0002.4.,

il £

MAKE: DNT 27 MHz FM. MOBILE 4 WATTS, 40 CHANNELS
STRICTLY ACCORDING TO GOVERNMENT SPECIFICATION.,
ONLY £98.25. SEND SAE FOR SPECIFICATION

personal i:aiiers meicnme
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{continued from page 19/

placed at the beginning of a line. For example,
“110" means indent 10 spaces until further
notice; ““.160” means 60 lines per page,
“.014" means print double-width characters
until further notice and **ol3” cancels that;
“14" calls for an indent of four for that line
only. They default to the most convenient
arrangement if no command is given.

Text can be saved to cassette or disc and
loaded without interfering with the display,
and the commands are a simpler version of the
usual ones. Pressing “w™ will give the address
of the first free memory location after the text,
allowing the "Load command to append a
further file of text on the end.

Acornsoft’s high-speed cassette-saving and
loading program can be used to speed up these
processes, The Atom's highly-reliable loading
is 2 boom. A saved file can, of course, be
loaded and amendments made, then printed.

The only typing involved is that for the actual |

amendments.

The only significant omission [ can find is
the lack of a tabulation command. Acorn says
that it will be releasing a cassette which
contains software 1o add that facility rogether
with the ability to print a title repeatedly on
each page. Acorn 15 also producing a disc
svstem for the Arom at abour £299.

['he memory requirements are 6K of RAM
in the upper text space for displaying the text,
and whatever you have in the lower. The text
starts at location # 2800 if the floating-point
ROM is fitted, #2900 otherwise. Here 5K
will hold the equivalent of three A4 pages of
conventional single-spaced typescript using a

medium-sized type-face. The Atom can hold
up to 21K in this area. Larger documents can
be split and entered, processed, saved and
printed as consecutive sections.

It is acceptably crashproof. Acorn has
ensured that nearly all invalid key strokes are
ignored. However, | have managed to crash it
a few times. Usually, pressing Break,
executing Edit, and making a minor repair to
the beginning of the text effect a recovery.

WordPack is a delight 1o use and I never
want to touch a conventional rvpewriter again.

Of course, £30 will not turn vour Atom into an
expensive, office-type word processor, but you
have the essentials, It is definitely a serious
package and in no way a toy.

It is useful for letters, club membership and
fixture lists, leaflets, articles, recipes, reports
and circulars. It is worth considering for office
use — the whole cost of an Atom, printer and
ROM is slightly more than £550 including
VAT but excluding a cassette recorder and TV
or monitor. [t would be pointless, however, to
consider it without a printer.

CONCLUSIONS

B The Seikosha Printer at about £230
including VAT, ribbon cable and some
paper is the least expensive wide
printer on the market, and it should
interface easily 1o most computers.

Bt prints all 96 standard ASCIl char-
acters in -a five-by-seven dot matrix
but lower-case letters do not have
descenders. Double-width characters
can be printed.

B The printed result is neat and attract-
ive and can be used for letters
although it is not, of course, as good
as expensive letter-quality thachines.

Bt can also print graphics which, at
least with the Atom, are very attract-
ive. With each dot the size of a pin-
prick, the resolution is very high.

BWith a printer, the £30 WordPack
ROM turns the Atom into a thor-

oughly practical tool for the home,
club and also the small office. The
ROM plugs into the spare utilities
socket on the Atom board. The com-
puter works normally but WordPack is
instantly available on executing one
command.

B Computer programs can also be
edited and transferred to the upper
text space for running.

WAIl the really essential facilities of
word processing are available. The
only significant omission is the ability
to specify tabulations. However,
Acorn is producing software on cas-
sette to add this and repetitive page
headings.

B The word processor is a delight to
operate and makes the conventional
typewriter seem an anachronism. It is
good value for money.

lcn0'8 8 UK Subscription Dept.

24 Woodhill Park Pembury Tunbridge Wells Kent TN2 4NW

WE ARE PLEASED TO ANNOUNCE that MICRO-80is now available in the UK in

CASSETTE EDITION.

Each month we publish at least six programs for the TRS-80 or VIDEO GENIE

and. ..

SUBSCRIBERS may now have the benefit of receiving their programs on cassette
for IMMEDIATE LOADING.
WE ARE ALSO CONTINUING our special offer of a FREE cassette program to all
new subscribers who complete the coupon below — even if you order a

subscription to the magazine only.

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

address)

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

PPN v Y S B B R R D G e A R R S i i

BLOCK CAPITALS PLEASE
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RAM EXPANSION for 6502andZ80A Micros

ATOM — PET — UK 101/ 0.S. — TRS 80 —
VIDEOGENIE and ZX81

Prices:
Expansion
module Atom | Old Pet] New Pet| UK/OS | TRSB0 | Videogenie | ZX81
16K £40 £40 £40 £40 £33 £33 £33
32K £52 £52 £52 £52 £a5 £45 £45
64K £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 alf prices for ready-built
modules,

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, UK101/0OHIO SUPERBOARD, TRS80,
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

MICRO GEN QUALITY PROGRAMMES

ZX81 CHESS ZX NEW YORK

LOOK AT THESE FEATURES Can you bomb and blow up your targets
* Graphic display of positions on chess board before your plane loses altitude and crashes
* Displays separate record of your move and the
computers .
* Writit}en in superfast machine code * Superb Graphics
* Plays all legal moves including castling and
enpassant but if an illegal move is entered will * Superfast Machine Code
answer illegal move
* Six levels of play ; ;
* Random weighting computer doesn’t always play . SCONS COTNNMONSl ncrmiNithd
the same move in an identical situation . 2 :
% Board can be set up to any configuration and you %* Displays highest score of previous games
can even alter or exchange sides in midgame
* Amazing power in 10K of memory * Simulated bombs and rockets

PLUS CHESS CLOCK!

* Records and display time taken per player
% Resetable function

% Single key entry

ONLY £450 + 40p P & P

ONLY £9.50 + 40p P & P

Cheques made payable to: MICRO GEN DEPT YC
24 AGAR CRESCENT, BRACKNELL, BERKS
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INVADERS'!

Fast-soving, sachine code version of the fascus ercade qaae. for  the 15K

Sinclair ZX81 software

1181. Shields are provided to belp probect wvou drom the boste of Lhe
warching aliess. Ten lewels of plaw, From easv %o seicidal' Be  soreen
scaring.

PRICE ONLY £4.00

STARTREK

Tee clasinc compuler gase 1a whith
vou trek across the galazy In
search of Klimgent to a0 mith CIr
your phasers and ghotos Lorpedoes. ey o o v b
Tou have losg asd shorl range T e T
scanners to help you find Lhes,

Starbases Lo refunl voer ship ab

and, of course, wariosus mitty

conamnls iroa the Crow. -

PRICE £5.00

ADVENTURE

fn adventuore program entitled ¢ THE DANSEL AND THE BEAST

£ Game of congentration aad sespense in shich you, the anbrepid Bero, sust
winder in Lthe dirksess and dengers of the Deast's palace, find Uhe Daacal
hiding or isprisoned there, kill bhe Beast, and then last But mot Least,
lead the Bassel to the palace evib Before she stirves to death, There 13 an
"pagy" (') werqiom for Leplate heroes, & sedius gase for the experienced
adwenturer, and & difficult game for the suifadal. An  eatresslv cosplex,
frustrating and entertaining gane
FRICE OMLY £8.50

1K BREAKOUT

Twe versuons of the pepular arcade qase, both writiem in  sschine code, and
“-ie ibbimg inbo the I DB, Flicker-free, fast moving graphics.

ZXAS | MULTIFILE

Full machine code Fo andzingly wersalile sulti-purpose filing system for the 16K QX60. The

assambler for the ZXB1 & Pregrim is msny-dfiven, and poaber, site and headings of files are

?( H?ef:lzxﬁ? (16K) wier-detinable. Both string and neeerical diles are catersd for. Files aay
sk b croated, sodifimd, r i

documentation. be g, sodified, replaced, and sedrched, and are protected by an

isgeaious  feslproof security  eyetes. Outpul to the 11 printer ix ales
ONLY £3.95 provided. The progras coses on cassette, together with bhree quality data

cavsetion for ¥ile storage, and

z x D B roaprafensive  decussntaties,

descraibing i heat uf

Machine code disassembler applications for both huginess

& debugging program wd gersonal wse. 1f vour 2001 [ : l
canbe s w ZKAS | L i e, (NS ER
15!{%:(3* B BK RE-]M B0, then Lhis progris will give it o i

ONLY £5.95 pleaty to think sbout' - i, o B

MUICE £17.50 INCLUSIVE
POCUNENTATIDN DMLY = {1.00
iretusdablel.

PROGRAM PACK 4 for 16K ZX81

Two highly entertaining and addictive games for
the expanded ZxB1, written in machine code with

NEW: VIEWTEXT very fast moving graphics. ASTEROID BELT and
A ten page information display system for SURROUND (2 versions)
the 16K ZXB1. Cam display both text and BOTH PROGRAMS FOR ONLY £4.50
graphics in any sequance wilth variable PROGRAM PACK 6 for the 16K ZX81 & 8K ROM ZX80
speed. Many applications including shop Two programs for the expanded ZXB1 1o keep you

window displays, education, animation, eftc,

PRICE £7.00 entertained for hours! 3-D OXO s written in

machine code, and is hard to beat. The other is a
compulsive adventure game called MARS
RESCUE.

BOTH PROGRAMS FOR ONLY £4.50

TELENMWNWE 051 227 2692

I VrsA 5 ALL MICES IFCHGITE B
f=ces i)

BUG-BYTE
Microcomputer Software
88100 THE ALBANY
OLD HALL STREET
LIVERFPOOL L3 SEP

Acorn Atom Acorn Atom Acorn Atom
INVADERS CHESS FRUIT MACHINE

Ha AR
0 QBG 7] 2|

e

PLAYERI £ HIC-H SCORE ¢+ PLAYERZ
20

~ m

— MW Ccmm

HEE BN
nfRoAcAoE NUDGE NUDGE NUDGE RESPIN

4

MECDEFGH TOTAL E4%« 30

THE PROGRAM YOU'VE BEEN WAITING FORI

“The best excuse to expand your Atom. It is a supeb  paniactic machine code chess game for the 12K aﬁdbﬁimgfc;?jg fast r:‘:dﬁow"tﬂb‘ll lovely sound
version of the standard game, tough and fast” Your Atom. Features include; split screen (high res, + BK g,u,m;s mode 2 s . OMLY £4.00
Computer Nov "B1 alphanumerics): many levels of play: castiing & an 9 : ;
12K, graphics mode 4 ONLY £8.00 passant; computer plays black or white; can set up

pieces for chess problems etc. Supplied on cassette

with instructions. PRICE ONLY £9.00
DONT FORGET = OUR PRICES INCLUDE VAT & POSTAGE

MORE ATOM CASSETTES FROM OUR RANGE

PINBALL 6K, gr.2 £6.00
5ACKGAMMON 7K £7.00
SREAKOUT 4K, gr. 1

| STAR TREK 12K, FP
UNAR LANDER 12K, gr. 4
LABYRINTH 12K, gr. 2A, FP
SOLF 7K. FP

ERRHARAAIGER
2838888REER

FLIGHT SIMULATION PROGRAM FOR THE 12K ATOM or Barclaycard, and thers is @ 24hr amring
Written for Bug-Byte by & 747 pilotr. Accurate service on 081 227 2642
simulation of a 747's cockpit display |arspesd,
sltitude, rate of climb, attitude, flaps, atc., and
graphic display of horizontal sstustion & attituda);

ALL OUR PRICES ARE INCLUSIVE!
Please cross cheqgu e3/P0Os and make them payable

to “Bug-Byte". Payment may be made by Access

NEW 1-key BASIC 2K allows you to guide your craft to the landing strip, On BUG-BYTE

STOCKMARKET 5K_FP making your final approach the display changes to a Microcomputer Software =
DONGEME o SMAKE BN high-recolution 30 reprecantation of the rumway ] 88700 THE ALBANY
DISASSEMBLER 2K coming up 1o meat you. A real test of skill, Finding WISA | OLD HALL STREET E

the runway is quite a challenge — landing safely is Pesmtirn]
even more difficult. If you succeed, you are awarded i UVEHFOOL L3 9EP

a skill rating and the chance fo take off and try agakn.
| REQUIRES FLOATING POINT ROM PRICE ONLY [8.00
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KENNETH BAKER 15 the force behind
the designation of 1982 as Inform-
ation Technology Year, the year the
CGovernment hopes to use its con-
siderable propaganda skills and
power to push a new message across
to individuals and industry, That
message is that unless we use new
technology now, our living standards
will not only lag behind those of our
industrial competitors bur will, for
almost the first time in centuries,
stagger into absolute decline.

Kenneth Baker had a conventional
background for a Conservative
minister. He was born in 1934 and
cducated at St Paul's and ar
Magdalen College, Oxford. During
his national service, from 1953-55,
he was a liewtenant in the Royal
Artillery in North Africa and also an
instructor to the Libyan Army.
During his time at Oxford from
1955-58 he was Secretary of the
Oxford Union.

Soon after Kenneth Baker first
entered Parliament he was described
as a Peter Walker clone, articulate,
fond of satire and casual in his dress,
although only by the austere stan.
dards of Conservative ministers. He
is also something of @ rarity in that
he is often billed as a minister who
actually knows something about his
subject.

“Although I have been involved in
computing for some time [ am not a
trained computer man at all = |
studied history at Oxford. When 1
came down in 1958, I moved straight
into general management working
for several companies. In the early
sixties 1 ran companies, grqups,
sometimes public groups, working
very much to pull them round.

i

“Doing that I discovered the
advantages of using computers. This
was in the very early days of com-
puters, but there were definite
advantages in doing jobs like payroll
and simple stock control.™

In the meantime, he was working
hard within the Conservative Party.
He served on Twickenham Borough
Council from 1960-62 and contested
a number of elections before finally
entering Parliament in a by-election
in March 1968 as member for Acton.

*It was when Wilson was a1 the
absolute trough of his popularity =1
won the by-election in an even
bigger swing than the SDP did in
Crosby in November. So 1 won a
Labour seat in 1968 but it went back
to its richtful home in the general
election in 1970. Then I won a by-
election in Marylebone three months
later. 1 was very lucky ro have been
given the first by-clection to come
up when Lord Hailsham became the
Lord Chancellor. | think I have the
record for the shortest gap between
Lwo seats.

“In 1972 I joined Ted Heath's
Government as a junior minister in
charge of the Civil Service Depart-
ment where 1 found, among other
things, the Computer Agency being
set up. There were two things which
particularly interested me then; they
were the HMSO and the Computer
Agency. | put management account-
ants into HMSO 1o try and tum it
into a commercial operation. It takes
a long time for those kinds of thing
to happen.

"1 also ran the Computer Agency
and rook a very considerable interest
in that. It was really a buying agency
for the Civil Service. The particular
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INTERVIEW

KONNETH

In January 1981, Kenneth Baker MP became
the first Government Minister with
responsibility for Information Technology —
an all-embracing term covering everything
from space satellites to Sinclair ZX-81s. He
talks to Duncan Scot about his hopes for

reversing Britain’s decline and
his plans for the future.

policy 1 followed, and it was well
known at the time, was to increase
the amount of business being pushed
out to the sofrware houses of Britain
and giving every little bit of encour-
agement along that particular road”.

Kenneth Baker's present job must
give him a certain sense of déd ow. In
1972 he was involved in the then
rescue of ICL, the State-backed com-
puter company. In 1982 he found
himself again responsible for trying

‘Government should
be co-ordinator
and catalyst’

to push the company back on to the
road to commercial viability. He was
largely responsible for persuading
the Government that 1t was worth
another try with new management,
rather than selling the company off
to a foreign computer agency. [CL
now has £200 million of Govern-
ment guaranteed loans.

The Conservative Government
was defeated in the general election
of February 1974 and Kenneth
Baker returned to the back-benches
of Parliament and 1o business,
spending more of his time 25 a con-
sultant. As a Parliamentary Private
Secretary to Ted Heath from
1974-75 he was regarded very much
as a2 Heath man, an advocate of state
intervention to support and help
certain industries and was left our of
the Government formed by Margaret
Tharcher in 1979. He remained very
active, however, Wriling numecrous

newspaper articles, making speeches
and working within the Conservative
Party and on various committees.

One speech he made in June 1980
is now seen as the turning point in
his career. In effect, he detailed his
own job specification. In the speech,
at a business telecommunications
conference, he outlined a “*Natonal
Strategy for Information Tech-
nology” which included a 10-point
programme. Many of the 10 points
have now been sanctioned.

The first was the appointment of a
Minister of Information Technology
who would act as a focal point in
Government for this diverse indus-
try. He went on to demand that
schoals should be provided with
small and low-cost personal com-
puters and software systems and that
British companies should be asked 1o
design and supply thesc; that a
national training programme in the
new skills should be started at all
levels, from schools 1o universities
including both teachers and pupils.

As he said in his speech, “The
opportunity in this country is
immense and we must not let it slip
between our fingers. It is a fiercely
competitive industry. Since every
developed country has reached the
same conclusion, their governments
have decided vo involve themselves
in promoting or protecting their own
information-technology industry.
The Japanese government, for
example, has injected £1,100 million
into the industry to catch up with
America. I am not arguing for vast
state intervention — the role of the
Government should be that of co-
ordinator and catalyst™.

“1 drew up the specification for



BAKER MP

this job and decided that as a country
we had to pull together all the activ-
ities in this area. I was fairly critical,
before | became the Minister, of
most of the departments in the
Government because I did not think
they were putting their acts
together. I was critical of the Depart-
ment of Education because I did ntn
think they were — they are now —
really giving enough consideration
to high technology. In all fairness,
they had allocated £9 million very
much for software development and
teacher training, which is a very
important part.

“The scheme I have introduced,
Microcomputers in Schools, would
not have been introduced without
support from the Department of
Education. | provided the catalyst. 1
provided the money for hardware for
micros in schools. It is a very
successful scheme and [ am very
proud of that. Slightly more than
3,000 secondary schools did not have
microcomputers and we have already
helped 2,000 of them — a great
sucoess story”’.

Under the scheme, the Govern-
ment promises to pay half the cost of
either a Research Machines 380-Z or

‘I am very keen
to promote
British hardware’

a BBC Microcomputer for any
school which does not already have
any microcomputers. The other half
of the cost has to be met by the
school, the Local Education Auth-
ority or by parent/teacher assoc-
iations. As from January 1, 1982 the
scheme is being extended to those
schools which already have some
equipment. Independent schools
have to apply through the National
Computing Centre in Manchester.

Kenneth Baker is also planning 1o
run a second Schools Computer
Competition in which 100 com-
puters are given away in prizes to
those schools which submit the best
essays describing how they would
use a personal computer. Last year's
competition attracted considerably
more than 600 entries. This year
more than 1,000 schools have indic-
ated that they will enter.

He does not accept the view that
there is no need to 1rain the teachers.
So many computer uscrs now buy
their computers mail-order and
manage to teach themselves how to
program, that some people are
doubtful of the need 10 spend £9

million on training teachers. “That
is splendid”, says Kenneth Baker.
*Clive Sinclair in particular is a
marvellous man. He has really
broken through with cheap personal
computers. But if you are to put
personal computers in schools and
teach children you must have the
staff to do i,

“On the other hand, some lovely
stories have filtered back from some
of the schools which have the
personal computers. In one school
one of the sixth-formers sat down
and really mastered the school's
personal computer and is now hold-
ing training sessions for the
teachers”,

Another of the well-known areas
for which Kenneth Baker has res-
ponsibility is videotex, that umbrella
term covering everything from
broadcast teletext to British
Telecom's Prestel service. The
speed at which the British Prestel
service has been adopted has fallen
considerably behind British Tele-
com's published forecasis.

“I think Prestel has been slow",
says Kenneth Baker, “because
British Telecom went for the
domestic market, and the domestic
consumer is often, quite justifiably,
worried about the extra cost. [ can
see why British Telecom wanted 1o
go for that market. There are many
unused telephone lines ounside
business hours,

“Yet Preste]l is taking off now in
private viewdata systems. There is
no question abour that, We have
tried 10 pull . the whole thing
together. Last year has been
a considerable breakthrough
so far as teletext is concerned.
The Teletext Month in October
1981 was a great success.
Something like 20 percent of
the sets sold, I am told, have
2 teletext facility. People are

now used to seeing screens with
information on them. This is some-
thing of a breakthrough in familiar-
isation. 1 hope by the end of 1982
there will be at least a million sets
installed with full teletext facilities. 1
would hopé that by 1984-85 virtually

| every set which is sold will auto-

matically have teletext facilities.
“The Prestel side will, I think,
take just that much longer to get off
the ground. As far as the consumer is
concerned, teletext is just another
button on the television set. If you
have Prestel it is telephone time you
e ——

‘A breakthrough
in
familiarisation’

are using and most people reckon
that that is expensive, which it is"".
Kenneth Baker was unaware of the
scale on which British-made Prestel
adaprors, such as the Tantel unit, are
being produced. He thought that
most adaptors cost about £200 and
were imported from abroad. ““You
have drawn my attention to the
Tanel and it sounds very inter-
esting. I will look into it. This is the
kind of thing I am looking at to see if’
I can give some assistance in one way
or another = through trade not aid,
“1 am very keen to help promote
British hardware products. The
Micros in Schools scheme has done

very well with the Research
Machines 380-Z and the BBC Micro-
computer™.

The full range of Kenneth Baker's
responsibilities extend somewhat
bevond personal computers. He has

persuaded the Government to
declare 1982 Information Techno-
logy Year. This has been criticised
by some commentators as just bring-
ing together various existing

ment initiatives, from satellites 10
personal computers, under one title.

“That is very unfair. There are
many projects 1 have announced
which I do not believe would have
been possible 10 get off the ground
without focusing attention on the
whole of the information-technology
area. The importance of Information
Technology Year is that we are
putting it into high profile. Several
of the projects I have announced
would simply not have happened
had I not done this, For example, the
Information Technology Centres
and | am doubtful if the Schools
Scheme would have happened other-
wise,

*I think this is probably the anly
government in the world which has
actually pulled the threads together
under one administrative head. We
no longer have a myopic view of
each industry. 1 also have a unit at
the Cabinet Office, under the Home
Secretary, which co-ordinates
Government activity in this area. I
also have six independent advisors,
None of this would have happened
unless we had made it happen.

“To believe that a thousand
flowers will just pop up all by them-
selves without fertiliser, without the
propagation of seeds 5 a lintle
naive".

All the same, Kenneth Baker
accepts that the Government has
appearcd on the scene a little late in
the day, now that the personal-com-
puter industry is firmly established
with up to 300,000 microcomputers
already in use and with the industry
flourishing under its own enire-
prencurial momentum. 1 would not
disagree with that™, he says. “I think
that all governments tend to come
into the act late in the day”.

Other Government initiatives for
IT '82 include the L-SAT telecom-
munications project for which the
UK. is o pur up a third of the cost,
amounting to £77 million; a major
system for reading electricity meters
remotely via the mains; the creation
of a pationwide nerwork of Micro-
system Centres at which advice and
training will be available to business-
men; an 11 82 siamp i6 be issued by
the Post Office in September 1982
and additional support for computer-
aided design, robotics, and fibre
optics.

The Government has also recently
announced that they will set up a
network of I'T Centres based on the
successful Notting Dale Technology
Centre, described in Your Compurer
last month. The Centre will aim to
give unemployed young people train-
ing and work experience in micro-
electronics and computing skills.

IT *82 will end with a two-day
conference and exhibition at the new
Barbican Arts Centre in London on
December 8 and 9 with international
speakers and more than 1,000 dcﬁ

gatcs.
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Two MAJOR developments in the last year
have changed the type of chess computer com-
mercially available. The first is the widespread
introduction of sensory boards which have
eliminated the need to enter moves by pressing
buttons. This greatly reduces operator errors,
but means that players are no longer obliged to
learn algebraic notation — something 1 had
avoided for years but learned within four
weeks of buying my first chess computer.

The second development is the incredible
speed and strength of the best modern
machines. New methods of targeting — using
a superior evaluation function and keeping
major pieces stored in a separate attack table —
enable the machines to make the most efficient
use of alpha-beta searching. This increases the
speed of move-searching tremendously. Occas-
ionally, however, the program makes an error,
and takes as long as any of the older machines
to make a move.

Strictly for experts

In the position shown in figure 1, the
Morphy program playing at level 4 — average
response tim: 2.25 minutes — took more than
23 minutes to find its move. The introduction
of faster CPU chips has also accelerated play
by a factor of about two. Double speed does
not, however, imply double strength,

The strengths of the Morphy/Applied Con-
cepts, March 1981 — and the Champion Sen-
sory Challenger — Fidelty, October 1981 —
are a great improvement on the earlier
machines. As usual, wild claims have been
made about their playing strengths, The
manufacturers are more modest. Applied Con-
cepts claims ratings of 1800-1900 — BCF
150-160 — while Fidelity's strength of 1771 is
given extra credibility by its endorsement by
the American Chess Federation. These ratings
all apply to the top levels, but these involve
excessive response periods.

The top normal playing levels — around
two-three minutes per move — would achieve
ratings of around BCF 130-140 against
opponents not used to playing chess
computers, With experience, any competent
chess player can defeat a chess computer once
he has determined its weaknesses. Ratings for
chess computers are subject to considerable
error. The machine gains by the fact tha,
unlike a human, it cannot make a simple
blunder; on the other hand, it can never learn
by its mistakes.

Targeting can also be carried to its extreme
to solve chess problems of the **mate-in-three”
type with fantastic speed. Champion Sensory
Challenger has taken advantage of this with
special mate-solving levels. Morphy does not
have this facility and relies instead on its
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the celebrated Sargon 2.5 from
whom they are both descended.
John White is the referee.

normal search to solve mating problems at a
slower speed.

Both these machines have fast, lower-
strength levels and can suggest moves (o
beginners. 1 could not possibly recommend
cither of these machines to the bezinner —
weaker machines are available at a fraction of
the price. By the time a beginner could beat
either of these monsters, not only would it be
obsolete, but electricity probably would be as
well.

Both machines can “think™ while their
opponent decides his move — they assess their
response to the move they calculate their
opponent will make. The machines can also
prompt their opponent by revealing which
move they think he should make. Again, both
these machines offer random selection
between moves of nearly equal merit — an
important facility which makes all games
different.

The Morphy and the Champion Sensory
Challenger are a new breed of chess

“machine — their power and speed
would be more than a match for

Morphy and Champion Sensory Challenger
owe much of their design to the Spracklen
husband-and-wife team. Both machines are,
therefore, descendants of the famous Sargon
2.5 chess program and both are significantly
stronger. The Spracklens now work for
Fidelity.

It seems 10 have been the Spracklens who
pionecered the new generation of super-fast
chess computers with the Sargon 2.5. All
programs they have written have been notor-
wusly powerful. Kate Spracklen is a tourna-
ment player; Dan worked as a professional



The Champion
Sensery Challenger,
feft, from Fidelity
Electronics offers a

top-guality end-game.
The design of Morphy,
above, and the Champion
both owe a debt to the
Spracklen husband-and-wife
team whose piongerng work
on the Sargon 2.5 program
transformed computer chess.

computer programmer before devoting his
time to the development of chess programs.

The Sargon 2.5 was manufactured by
Applied Concepts and marketed by Chafitz.
Chafuz has now withdrawn from the com-
puter-chess market but Applied Concepts sull
manufactures and distributes chess machines.
T'he Sargon 2.5 was a chess cartridge which
plugged into a box containing most of the
electronics. This limited the program to 8K of
ROM. The box is now known as the Great
Game Machine and Morphy is the new car-
ridge which plugs into it. The Greamt Game
Machine lacks a rouch-sensitive board — oper-
auon 1s by pressing buttons.

The improvements of Morphy on the
Sargon 2.5 include faster play — its play at
level 3 has an average response time of 15

seconds. That is reckoned 1o be equivalent to
the 2.5's level 4 whose average response was
two minutes, Morphy also has a betrer apprec-
iation of positional play, betrer castling sense
and an improved book-opening library. Space
was made for this by deleting the unnecessary
messages which the 2.5 used occasionally to
flash, such as “You've been practising”.
Morphy also features an improved end-game
which is entered only when the remaining
level of material is sufficiently low.

Because Morphy is a module, it will be
possible to replace it at a later date with
improved modules. Meanwhile, owners of the
2.5 can buy the Morphy cartridge 10 update
their Modular Game Svstem, as the Grea
Game Machine used to be called. An
important addition has been the introduction

of two further chess modules which allow
continuous play for one game of chess.
Although the book-opening library of
Morphy is better than the 2.5, it is still not
very good. The King’s Gambit, for example,
runs only two moves deep in one of the main
lines. The Grunfield-opening cartridge was
made available in June 1981, and covers the
openings in great depth. When the book
cartridge 1s exhausted, it gives a signal. You
then remove it and replace it with Morphy for
the mid-game play. It is possible 1o select vour

opening, and to obtain prompts for the next
move in the opening.

The end-game seems to start when the
material count is less than about 25, counting
aqueen as 9, a rook as 3, and so on in the usual
way. When this poinmt has been reached,
Morphy also gives a signal. The player can
continue when Morphy switches in extra end-
game routines. Alternatively, Morphy can be
taken out and the Capablanca cartridge
inserted for a powerful finish. Capablanca has
been available since October 1981.

Morphy has nine playing levels, of which
three — levels 4, 7 and 8 — provide the normal
top playing strength. That is, the average
response time docs not exceed three minutes
per move. Other levels provide for postal
chess, faster games or beginners.

The programmers claim to have taken
special care to take mobility into account with
Morphy. This gives the program a surprising
degree of strategic insight into positions. I
have frequently found that my pieces have
somehow become tied up while Morphy
retains full mobility, and I have found it very
difficult 1o free my position. This is a con-
siderable and very impressive achievement by
the designers. In addition, Morphy will some-
times even make positional sacrifices; for
example, exchanging a bishop for one or two
pawns on the weak enemy KB2 square.

Strategic weakness

On the other hand, it is curiously obtuse
about sacrifices made against its own pawn
formation, and I have often won games by this
method. Another surprising strategic weak-
ness is the ease with which the opponent can
inflict 1solrsted double pawns on Morphy.
These become a terrible handicap in the end-
game — if not earlier.

The tactical play of Morphy must not be
scorned either. Although not so fast as
Champion Sensory Challenger at devising
combinations, it can easily see six or seven ply
ahead in mid-game. It will, for example,
sacrifice a bishop for three pawns in a care-
fully-worked combination involving an inter-
mediate check, as 1 have learnt to my cost.

Although the average response times for
Morphy to make its move are as stated by the
manufacturer, times can vary widely. In games
that are either very complicated, or very quiet,
the program frequently overruns its stated
tournament times, and would lose in a real
competition. The program does not automatic-
ally adjust its time for thinking according to
the time it has remaining.

When the end-game routines are called,
Morphy slows noticeably. It is apparent that it
can now see up to 10 ply ahead in some lines.
Promotion of a pawn now becomes of para-
mount importance, and Morphy will make
any sacrifice to delay arrival of an enemy pawn
on the eighth rank, unnecessarily giving up
several pieces — the horizon effect — 1o delay
the fateful move.

The end-game has always been the weakest
part of any chess computer's game, The play
by Morphy is very impressive, and it is, |
think, the first commercially-available
computer which could win a simple king and
rook versus king ending. It plays a bishop,

{continued on next page)
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fcontinued from previous page)

knight and king versus king ending well,
driving the king into a corner, but fails to
realise that the corner must be of the same
colour as the bishop for checkmare.

The king is used aggressively and accurately
in the end-game — [ always felt that the
Sargon 2.5 king adopted a kamikaze approach,
hurling itself into the fray. Only the pawns’
positioning leaves something to be desired.

A considerable amount of theory has been
amassed on computer chess end-games, and
the Capablanca end-game cartridge reputedly
uses look-up tables to find its moves. With
12K of ROM and 3K of RAM, it is claimed 10
be the only commercial chess program dedi-
cated to playing the end-game. It will also
recognise draws, under the three-move or
repetition and 50-move rules.

Variable vocabulary

Sad to say, however, it still cannot win the
king, bishop and knight ending against a king,
and the difference in the beep tone between it
and Morphy is disconcerting. Nevertheless,
Capablanca is a useful addition 1o Morphy,
and can look up to 15 ply ahead.

The Great Game Machine and Morphy cost
around £295, but can sometimes be found at
discount prices. The cartridge alone costs
about £95, and Grunfield and Capablanca also
cost about £95 so that the complete chess
program will cost around £485. Grunfield,
which consists essentially of look-up tables,
seems to be overpriced when compared with
Morphy which is the culmination of years of
research.

Other cartridges available for the Great
Game Machine include Borchek draughts at
about £70, as well as several others. Borchek is
one of the strongest commercially-available
draughts programs. The Morphy program can
also be found in the Morphy Encore machine
which lacks the capability to change cart-
ridges, but is otherwise the same as the Grear
Game Machine. It is available at the very
reasonable price of £180.

Fidelity’s Champion Sensory Challenger or
CSC consists essentially of the older Sensory
Voice Challenger with a new program. Thus,
it offers the sensory board of uts predecessor,
64 pre-programmed games against grand-
masters, 64 different book openings, a real-
time clock and a voice in one of four
languages.

I thoroughly dislike the voice, and switched
it ofT during most of the testing. The voice can
have its volume or its vocabulary altered, or it
can be replaced by a beep tone. The 64 games
against grandmasters are certainly interesting,
but they must consume a good deal of expen-
sive ROM. I feel that the voice and these
games should be offered as optional extras,
with a reduction in the price of the main unit.

The sensory board is a delight 1o use, and is

the same as those of the Sensory 8 and Sensory

Voice machines. Fidelity also has the most
enviable reputation for reliabililty, and some
dealers are offering extended, two-year
guarantees. The whole unit is built like a wood
and plastic battleship — excellent. A printer,
costing around £170, can also be used to pro-
vide a permanent record of the game.

Inside the machine, the previous Z-80 chip
and program have been superseded by a
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Spracklen-designed program on a 6502 chip.
Later models will bear the faster 6502A micro-
processor. The CSC has performed very well
in microcomputer chess tournaments, winning
the 1980 World Microcomputer Chess
Championship and the 1980 North American
Microcomputer Chess Championship out-
right. The 6502A Elite version won the 1981
World Microcomputer Championship in
Hamburg, West Germany.

As you might expect, the standard of plav s
outstanding and very fast — even by the
standards set by the other machines. The style
of play bears surprisingly little resemblance to
Morphy, despite their common origin, and a
few features are noticeably different.

For example, the older Sargon 2.5 was
criticised for its propensity to exchange its
bishops for opponemt knights early in the
game. Morphy, however, can hardly be
induced to make this exchange, with
important implications for play in, say, the
Nimzowitsch defence. CSC retains the pattern
of exchange of the 2.5. It is debatable which
approach i1s more correct.

Other features of CSC's play include the fact
that it is not so prone to suffering from
doubled pawns as Morphy. However, it does
retain the 2.5's curious habit of making a
move, changing its mind, and moving back
again in quiescent positions. Equally, in
quiescent positions, it will sometimes make a
peculiar king move — sometimes back towards

‘the centre immediately after castling.

Stunning speed

The CSC does not consider mobility factors
to nearly the same extent as Morphy, and it 1s
easy to inflict a ““bad bishop™ or “bad knight™
on it. Nevertheless, its power in combinations
coupled with the speed with which it performs

them makes it easy to see why it has done so |

well in computer tournaments where ability 1o

| play accurately is more important than the

ability to form a plan. On the other hand,
Philidor has also done well in tournaments
precisely because it can form simple plans.
CSC makes automatic moves at once —
those situations where only one move is legal
— unlike virtually all other chess computers
which spend a long time calculating the
opponent response. Obviously, when this
happens, CSC is unable 1o prompt the
opponent. Simple, strong moves, such as
captures, are also made at stunning speed.
CSC can be programmed to complete all its
moves within certain time limits. It adjusts the
speed of its response according to the time
remaining, and can never lose on time. This
important facility means that at corresponding
time levels it is at a disadvantage with respect

to Morphy, which will always calculate s
moves to completion. This is a criticism of
Morphy rather than of CSC.

There are eight levels available for normal
play, with further levels for problem solving
— which is parucularly easy to set up on the
sensory board — maung problems and postal
chess. The eighth level takes an average of six
minutes to make s move, while the sixth level
takes only three munutes. CSC takes little
more than a minute to find the correct move
for figure 1 — this does not, of course, imply
that it chose 11 for the same reason, and it gives
a differemt prompt compared with Morphy's.

Useful for openings

The opening library of CSC is well varied
and relatively deep in many of the main lines,
leading the machine well into the middle
game. Unusually, the book is accessible
whether the human plavs from the top or
bottom of the board or as black or white.
Unusually, 100, the opponent can ask for a
prompt for his next book move while the
machine is still playving from the book. This is
useful to teach openings.

Fidelity does not give much prominence to
the quality of CSC's end-game. This is surely
a mistake, since the end-game play is
absolutely first class — the best that I have
seen in a commercial chess machine. It plays a
rook and pawn versus rook ending brilliantly,
looking up to 10 ply ahead at the higher levels.
It can give mate with a king and rook versus a
king, but, like Morphy, drives the enemy King
into the wrong corner with a bishop and
knight.

The end-game play of grandmasters 1s well
known to be the greatest difference between
them and the rest of us, and their play has
been studied for many years by psychologists
and others in an attempt to find why. These
artempts have largely been fruitless — grand-
masters themselves admit that they do not
know how they assess positions,

The end-game play of all Spracklen-
designed programs is very strong, and it seems
that they have managed to pin down the
ingredients which make good end-game play.
A book entitled How 1o play the end-game in
chess by these two would make fascinating
reading.

The Champion Sensory Challenger costs
about £330 — and may be found at discount
prices — and the board can also be used as a
board between two human plavers when no
illegal move will be accepted. It 1s dis-
appointing 1o note that the program 15 not
supplied on an interchangeable carridge —
particularly sad since this facility is available
on the down-market Mini Sensory Challenger.
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GAMES
MYSTER

No-one has ever left the House
of Treasure alive to tell of the
fortune it conceals. Now Chris
Davison’s adventure beckons
to you.

THE TROUBLE WITH most mini Adventure
games in Basic is that they tend to suffer from
one or more of the following:

BYou find monsters, kil themm and collect
treasure indefinitely.

BYou can move only forwards and to the sides
— One cannot retrace ona’s steps.

B Tha adventure lacks any aim, and if it does
have one, it is the same each time.

BThey are very difficult to amend without a
great deal of fuss and wasted time,

In my mini Adventure, | hope to overcome
most of these problems. Without divulging too
many secrets, let me first explain the objects of
the game.

You are at the entrance of a very old house
which is rumoured to contain a huge hoard of
treasure. However, no-one has ever left it alive
to tell the tale. This adventure is not as simple
as it looks and took me almost a month to
solve. I have succeeded only once since then.
Your score is kept throughout and is calculated
on treasure, monsters, strength, time, keys,
lamps and so on.

I will try to explain how to delete, expand or
otherwise alter the program to suit your needs.

The progam is written in XTAL 2.2 Basic
for the Sharp MZ-80K, and when run
occupies about 14K — 13.2K 1o be exact. It
should work with only minimal alterations on
any micro running a Microsoft-type Basic.
Graphics can be added very casily using a sub-
routine which is called from the description
routine.

Routines

0000 — 0060 Dims, call various set-up
routines

0070 — 0200 Actual program — calls all
other routines

1000 — 1250 Set up house details

1300 — 1396 Set up treasure, monsters and
other variables

1400 — 1470 Options

1500 — 1530 Qutput of descriptions

1600 — 1650 Your choice — e.g., north
south

1700 — 1810 Move, calculate position of
walls, etc.

1900 — 1930 Explore

2000 — 2050 Qpen

2100 — 2160 Stairs

2200 — 2260 Trap

2300 — 2380 Key

2400 — 2460 Lamp

2500 — 2540 Trigger
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2600 — 2660 Cellar entrance
2700 — 2780 Door

2900 — 2970 Desk

3000 — 3040 Cupboard
3100 — 3180 Clock

3200 — 3240 Piano

3300 — 3350 Dead

3400 — 34580 Clue

3500 — 3586 Comblock etc.
4000 — 4195 Monsters
4200 — 4330 Status

5000 — 5060 Kidnapped
5100 — 5270 Treasure

6000 — 6060 Strength

7000 — 7270 Treasura or trap
8000 — 8200 Instructions

As you can see from the list of routines, it is
very much a modular program, and as such is
very simple 1o alter to suit your needs. If you
wished to change the piano for a wardrobe,
you place your new routine at 3200-3240.

If you wish to plot the graphics for a ward-
robe, you could do it within the routine or call
a new routine to do so. This new routine could
then be used as the base for all your other
graphics routines.

Those with computers of limited storage
could use this idea to fit the program into their
available memory. The routines are reason-
ably self-explanatory; nevertheless, 1 have
provided a list of variables and the details of
the two main arrays.

Variablas
Mi,,) — House details
5Ll — Treasure details

D%l ) -

NN
LHJIJI ‘il.

....urll'rﬂ‘.lmm JHH""" % Jf;

Descriptions
MMSI( ) — Monsters
Al )B( ) — Location of clues
Tis — Tima
CLs — Clue in string form
CH$ ~ Your clue guess
A — General
A,B,C,D,ESF — MNumeric general workhorses
XX, YY — Cellar exit
X.Y — Your location
Z — Your level — floor
ST — Strength
L — Lamp
K — Koy
MK — Monsters killed
SC — Score
cc — Clues collected
MO — Monster flag
TF — Treasure flag

Both M( ) and T( ) have numeric terms
which represent some description. These are
used 10 access the routines as well as 1o cal-
culate the walls, etc.

What the codas meaan:

M ) T )
0 External wall N/A
1 Hall Trap
2 Locked door Key
3 Open door Lamp
4 Staircase Trigger
5 Desk Cellar entrance
6 Cupboard Clue
7 Clock Comblock
8 Piano Treasure
9 Chair N/A
10 Statue MN/A
1 Fireplace NI/A
12 Bookcase N/A
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Each of the three main floors — expanded two
as many as vou like by re-dimensioning and
incrementing the For-Next loops in the set-up
routines — has a standard hall layout:

X[H|X

X H XX

H HIH|H|H|H

X H X|X
| X H|X

X H|X

| The data string gives the computer a
random choice of places to put the doors
which are marked with crosses in the diagram.
These positions vary on each floor.

You may have noticed that there are no walls
i M(,,). They are calculated by the fact that if
vou dre in a hall, you cannot see anything
where M(,,) exceeds three — clock, cupboard,
¢1¢. The same idea holds true when you are in
a room — that is, you cannot see the hall, The
treasure 15 distributed randomly. However, its
position mav depend on what is in the corres-
ponding M(,,) array.

If vou wish 10 add a new routine, there are

one or two points vou may wish to know: the

are called by the On-Gosub at line
1ld vou wish to add a new treasure

15 a similar On-Gosub for

B REM seboksoodbdobk s & 4 48 & b b §8# S b bbb $E
I REM #*+ ok
2 REM %% TRERSURE HOUSE ¥
I REH #= by e
4 REM %% C.J.DRVISON o
9 REM #= e
& REM %% in XTAL 2.2 BASIC L
T FEM stk bbb oo sboobbe bbb bbbk ook ook
8 CLS

9 GOSUB &B08

10 REM HOUSE MK [

280 DIM MCP 730 T(7: 7 30 DF (120, MMEC3B) : RCE) B(4)
3@ RESTORE

48 GOSUE 1888

58 GOSUB 1300

55 PRINT "BHIT ANY KEY TO PLAY":J=INCH
56 TIis="oeooea"

98 IF INTC1+6#RMD(8))=4 THEN GOSUB 4800
iW IF §T<1 THEN GOSUEB &@@d

SET UP HOUSE DETRILS

1918 FOR B=1 TO J:FOR A=1 TO &

1828 M(A: 3:B)=1iN{3:A:BI=]

1838 MEXT A.B

1948 A=INTC1+6+RNDCT) >

1858 FOR B=1 TO 3:M(Q.I.B)=4:MHEXT B

18060 DATA 2:2:1:1:2: 308, 1:5:2:06: 2030 140 2:5: 2065 5+ 41 5: 44 6: 51 406,94, 9

1878 FOR F=1 TO J:RESTORE

18680 READ A:IF A=9 THEH 1128

1898 B=INTC1+RA=RHDCS) )

1180 FOR C=1 TO BiREAD D:;EtHEXT CiM(D:EsF r=IHT(Z2+2«RND{S))

1118 IF B=A THEN 1230 ELSE READ D.E:B=B+1:GOTO 111@

1120 HEXT F

1130 FOR C=@ TO 3:FOR R=1 TO &:FOR B=1 TO &

1148 IF M(B.A: CH<>@ THEN 1180

1158 MCB R COSINT(S+B+RHDCI ) )

1188 MEXT E:R.C

1198 FOR D=1 TO 2

1208 R=INTC L1+#6#RHNDC(T) )

1218 B=IHT{1+6%RNDC(T) )

1220 C=INTC1+3%RND(S) >

1238 IF M{R.B.C»{5 OR M{A.B.C)>8 THENH 1208

1298 IF D=1 THEM T<R:E:1)=5

1242 IF D=2 THEM T{R.B.C)=7

1245 HEXT D

1250 RETURM

1390 REM OTHER BITS

1318 E=@:¥=3tY=6:Z=1:_=0:TF=@

1328 DATA HALL.0OR.DOOR: STRIRCASE, DESK: CUPBORRD

1330 DATA CLOCK:PIAMD, CHAIR: STATUE:FIREFLACE: BOOKCASE

1348 FOR A=1 TO {2:READ D$CAIIHEXT A

1350 MO=@:5T=100:1CLS=STR$CINT(1808+8999RND( 71321 CC=]

1368 FOR RA=1 TO &:FOR B=1 TO &

1370 MCA:Bs BXsINT(S+3«RND(E )

1388 HEXT B:H

1381 DATA TROLL.GHOST, IMP:BAT G IANT  ZOMBIE: GROCKLE » HOUMD s DEVIL » KOBOLD « BAT » XORN
1382 DATA GOBLIM.ORCUS.HYDRA: SERFENHT: BASILISK, PHEOMIX . MEDUSA, SALAMANDER
1383 DATA GARGOYLE.BEHOLDER, JUBILEX, GOLEM: VAMFPIRE: HELL HOUMD . GURRDIAN: ORC,ELF
1384 FOR T=1 TO 29:READMMECT ) NEXT

1385 K¥=INTC(1+E6*RNDCEI ) 1YY= [NT{1+7+RND(7 ) D

1386 FOR A=1 TD G:FOR B=1 TO &:FOR C=0 TO Z:IF TC(R:;B,C){»@ THEM 1388

1387 W INT{1+7*RHDC(733=5 THEN T{A:B.C)=8

1388 IF IMTC1+4#RNDCT2 =2 AND TC(R.E:Cr=0 THEN T(A:B:Cr=INT{1+4+RND(E) >
1389 HEXT C.B:R

1398 FOR A=1 TO 4

1391 B=INTC1+6%RHDCE) s C=INT (1 +E%RHD(9 32 D=INT 1 +I%RHD(E) b

1392 IF TC(B:C-D)<»@ OR MC(E.C:DI<5 OR M(B.C.D>>8 THEN 1351

1393 T(B.C.,Dy=6
1394 HEXT R
1396 RETURN
1488 REM OPTIOMS
1481 PRINT

1410 M=M{M,Y-1,23tA8="Harth "
1420 GOSUB 13500

1432 M=M(X=1.Y.2)iRs="Uest"
1440 GOSUB 1S@@

1458 M=M(X+1:Y:Z)!A$="EastL"
146@ GOSUB (S@e

1462 M=M(X:Y:Z):R$="By the side "

1464 GOEUB 100 feontinued on next page)
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feontinued from previous page)

LAEE PP Vel 2R Eauth *
G058 1300

1488

1478

1508 EEM CESCRIPTIONS

1518 IF COMOM.VoIds) OR MO V. 2rsd A0 Hird) QR Wi THEN RETURN

T
IS1S IF (MO 2034 OB MOx.V.Ziea3s AMD (HeS anb Wy o3 THEW BETUEN
1516 IF MOM. V. Z20=2 @D Hid THEM RETURM
1528 PRIMNT Afc® of vou 18 @ *[diM:
1538 RE

I BEM wouR CwOICE
LELD PRIMT “B4j v 4(2demslord Jiabgn (dratatus”

PR
A [HCH-48: JF B4] OB AX3 THEM GOELR-I00:60TC Le0b
£l 0N A GOSUB 1100, 1908 1999

]gé_

HOUE
INT =il et (20gouth  (Jrwmsr A reast”
IRCH=4@1 [Fcncilg‘nn THEH 1730

-
C=e 2B
Cmefn=
Cwit

;==ﬂﬂf
337883
338888

i

Sgigddesdd

e o

=3 THEW GOSUB 27D0:e0TO |
1786 IF Mox. V. Ti=2THEN GOSUR 27081 IF Mog FETLEN
pml OR WOK. Ve ZimdsGHD M40 OF R=d THEM FETLEN
1781 IF OMOLVZha 0F WOMV Z0es D (HOS S MOX3> THEN FETURN
1792 IF MM W.Treg dodd M4 THEN BETURM
lm\'ﬂﬂ.‘

g§ax

ExPLORE
fWelrmd THEN GOBUE 2190:160TO 1970
Weld GOSUE 20 300 Z400. ITON. 2EDN, | F50. 1158. 5100

=

—§
;fﬁ
oA

GFEN
oY Z) BOSUE 1938, 27080, J708. 1 330, 2900, 3000, T8, JI08
p Va2 3] RHD MCK V0 OF B MOV T4 THEN 2950
I e roer operd @ "HDEOMOK V200
“ard 1 gen t intend 1o srart mow'”

Py

STAIRS
HT :t.'lhlb us OF SounT"

I

1 &r "

IHCH=-481 IF AC1 OR 832 THEN 2138

(= TI0R(A=] BHD Je1) THEW PRINT “veu con't!":G0T0 2130
IF Emj TWEM ZaZ+)iELSE Z=I-1

Reisusssaiasboussse
STRIERRIIReRRE

i

“COMBATULATIONS, s ou e Just found a trae®
(IR JD=BND( T VEPRINT At "of vou strérwih Wit ard used ue”
=

"Vou are luchr:vou are 3tall alive.bug enly dust'™
“Tread nore carefully in futurda...”

EEV

B
L]
3
23

2
)

3

youi want iLTTEEsINCH
THEN PRINT “ND, .ok Suit yourseli™r

-
-

m‘m‘-li"

333533
EEF e
]

o

sEdgizEERRIEN

Ega

LArP
gl vours Tor 1he takdins™
L 1R JHCH

£
=

i

35533
55!55
§:533
§S§§
- |
3

- 2=

is leme vasn 't for 3al4° vou've ot trouble....®

TRIGGER

o TLEH

DOME. ......[DlOT"

v “u Just disturbed all the “orrible little buwat!®®®
Belive mg vouwr in for Tun now' " 1W0=]

CELLAR ENTRANCE
RETURH
Il well look what wou we ¥ound®
cellar entrance’ *
MAMT TO GO M7 1A=INCH
IWT =i 1 RETURN
T *Towshs rou 1l meed a lase! " iRETUEN
luck " :G0SUE I5T0

e

AERORSHIREEES
B
8%

i il :

By
R
333
REZ

§=
:
5

§§§§E
ﬁig

p

£

DOOR
THEM PRINT "ok wrw door I8 osan"1RETURN
r 4§ locked"
“vous will reed @ kev to cedn itTIRETURN
wou wish Lo unlock (v 7" iEe]aH
THEN PRINT “suit voursedi ' "sRETURN
FRIMT “tre digor is ceen”
LeFsRMDCTI0a] THEH PRINT “the kev 13 Jakead in the Jock " 1K=@

1
=
=

i
§i

ipiniz
il.é o
3

5

Rt
=
=
A

i§§3§¥§§

DEsx
INTC I oS4RMD(B ) 332 THEN 2950
INT *Tre cesk 15 Joreed: @0 vou wiskh td force a1 7 iA=THCH
AL 289 THEN RETURH .
wGT=IHTC 1o 10=RMD (82 1 PRINT “UGGGGH, openad 3t '"
TiX:¥e2i=@ THEW PRINT “wastd of tind: it "8 _dnpty " IRETURN
TiX.¥e2? GOSUB 1230 2309, 2409 2700 2680, J400. 3700

9
3

gaind
guu3Y

¥

CLFBORRD
THEH PRINT "It ‘6 100 gark 19 s#@:vou negd & Dane" iRETURK
(1#0aRHD 20 ded THEM PRINT “Viour lened bloun out " iL=0tRETURN

8
3

Résausaian
ﬂgﬁ

it

iz
;

CLOCK
'Mrﬂ“‘ doar s sipld and thag uakEnE ST
IHT( 1 eSeRMD{S) ) .

{1+0npMDIRN Yol THEN GOSUE 4000

"i
&5
3

PlRs0
*Consratulal jons. vou hove §ound & KEV®
WD THEN PRINT “But then &9din ndst mianss have Lgeg'''®

gpeggRge
lelggggaz
: §
3

i
1
8
§

i
z
=

siis
3

...
CCeS THEW PRINT “THE LAST ONE 00 LL HEED:*
THE MUMBER 18, ..."tRI0@cCLs.CCa 10" REREMBER (T *

i
239
ggiiﬁa
i

LOMBLOCK
THE FLACE TO DEPOSIT wOUR CLUES®
o TRY 7" i8w[NCH

2 THE CODE.AND RAFTER CHECKING PRESS ((m."
seees” [CHEICHE=" ~=CHE
3560 IF CHECHLE THEH PRINT WROHG. W5 HAVE FRILED. .M0w CIE"1GOTO 2100

£48
3333

E

i3
2ad
1]
L
36

“Wouw hanar Just fourdd o kevihousver it sy ww )] be boobrtroseed't

EETLEH
JeFRNDITI (23 THEN PRINTTRe Mev "8 wour g "ik=]0 TO0 Ve 20 eQIRETURN

WOXT THEM LeLiPRINT*The Jano o4 vowrs™ I TNV D=l BETURS

I570 PRINT "ERBREILL [Sea? i e (0l WLy M7 FETD-
=g TF=]

ES1 GUELE
I24T GOALE 4000
TEER GOTO 4785
2000 FEM Mo TEEG

4010 IF mo=( THEN RETURN

S020 F=INT e l%aRnl By s EE=Re [T Jed et @

ARTE FEINT "0 o weod Jugt Dedr jgrmisimtgd 0 o

4040 PRINT MR ORFIBPEINT *Bubal go o walh g "

4050 FRINT “01r Rgtegat 120 Buiach <3 Geeble’

S0EQ C=]MCH-4820F C) OF €7 THEN sof@

4070 0N C GOTO 4080.43.0. 4060

4080 §F IWT: JeJaRHQ(@0 )0 0 TWEW FEINT “Escersd” TRETUEN

4050 PRINT "a “tHRECRDET @0fl rgl Jabd chaciang

d10D FEINT “he avtachks.wood luchk®

4120 PRINT “The “tRRSTROL® hag "TET et eoante :

4129 PRINT “Bihat 5 vOur Bunghy Tgetor trIpelelE=dit IF 0 3 0F LuF TEEN 4158
allu PEINT

4170 2T=4T=U

4175 Usdie [NT( @« Sabgle 70 o) Buiel)

2140 PEIHT "Your burdk leawwy tie "IPME S8 ool "R

41458 BRINT *greensth wnate'”

A15H Cufmfe | =il B0

4152 B=B-CtIF Di1 THEM STeST-BIPRINT cou win,.”

4154 ST=iT=Codt PRINT “his hit Deauves ogu anvm=riT

4154 IF ETcl THEM EETURSGELSE 4]2°

djdd dm kT« 20D IPRINT &1 Mt Boartg o
4170 PRINT “Choose o rueber betogdn | ang “1odea1[F
didd IF B=INTCL e D0=a0aBrDag o THEN STwaFeliBE[nT ~ 0
4150 FEINT “H0 W48 V00U LOGE-1GT=3IT-4

AN g TUEN

- p—. -
o} Femnnnvnmennnann
21T FRINT-28"
2 FRINT “STREMGTHL socessnsnss 13T
s FRINT “FORETERS KILLED....."1F%
::S “] -mllllllllll“-.LEH
FRINT "MEY......cessisiinss 1K
FRINT "LAMP....ccosnnnannaa”IL
260 nllﬂ' CLUES. - cernnnianns =tL=]
L
L

tEETURr

INT LBl ccucsnnnnsnnas”IE
IWT “COORCIMATES. .o0uo.. . “1NIY

INT*TIME . csasssnsnnannns TILEFTRCTIN 200 " e * P HIDRTIN. 3. 200 "2 "W IGMTRLTI®
AT00 SC=rra J 00+ TR s CK oL o 1P T-AN (LEFTR(TIF. 433
-

AT05 FETURN
A30% FRINT “BEDO VOU URHT AHOTHER G07"1
4710 FAmINCHE IF G=Es THEN RUN

=
LY
|1

E&Eﬂ
252355888

K IINRFFED
HT “uooooooseoosh vou ve susi found o travel asent’®
ﬂ: “Ard vou houve been bidnaresd ond released  ponduw g bul wharett

™

o el

T
WT( Lo SR0eRHD(S) )

NT *You have found®i@l“epieces of wold”

HT [ vou warl LAés T 1 BsTHCH

40 IF B >B9 THEW RETURM

E1%0 TR=TR+AISTeST=INT(R 4803

159 To. V. Zied

SIAD [F INT [«9=RMDCE) 50 32 THEN RETUERN

2145 PRINT “Bou haw alac foundt®

LY 70 G TS SENDOED Y

=163 [F S=] THEW PRINT "a sword™s STsET+INTOLeIBaRN0 700

L
888
235

o=
-

1% IF S=2 THEM PRINT “pod Juck b ™iHO=]

08 IF S=3 TelM HT "a potion™1 ST=ET o INT( | e Jdeladei s =8
2218 IF A=4 THEM PRINT “an axe*i5T=8Te7

1220 IF A=% THEM PRINT “a lass™il=]

223@ IF fmé THEM PRINT “a ke iK=]

2240 IF A=T THEM PRINT “a visg ware™iT]i=" 200"

S5 IF O=8 THEM PRINT “a ruseet i TR=TRE+INTC | +ERRN0 (6
S2éd IF S=9 THEM FRINT "a so0d luck chars®iMQe@:i§TeiTe
WTe 010 Jd0

G EER 5

gl IF TR3R THEN GOTO 3309

37 FRINT “BERDE~

SQ1R FRINT “HPP vou Geen 10 Be out of éngrin”

G015 PRINT “a srard score of "1STE"vou need kale ”

E01E PRINT "Since sou have™i TRI®itess &0 Legasure”

017 FRINT =] feal i do & deal wilh vou®™

020 B INTO® 200END (8 ) IR= INT C TRAA

#038 FRINT 1711 sell »ou one wnil of éngres d0r et 1l
A4 PRINT “sieces of Lreasure vou pine oar. . .00 “tE=HlH
0% IF B=B% THEN ST=ST+INT(TR RN TReTR =i [t TR0 SETUEN
sgE IF INTJedeRNDOEY v THENW PEINT “sF(0L=" 5070 T30d:ELSE 000
ToRe FER EOOE TERE

TEIO PRINT “BBETHe ergvidus ouner of the 1rddsurt made”
TR2O PRINT “sure thal his secret wuld vesdan hadden®
M0 PRINT “Bior a Jone tind.he alac peve the ¥ urder”

TR0 PRINT "ore Timal t@stl.af sgii wm. . 1hg T r@dgurg”

aT@ PRINT “is voursr ...l vou lose [ERTH"

TOAD PRINT “do vou ward to take thae chance ™ nim HCH

7070 IF RYEP THEW PRINT "OK,.VOU MR [ONE WELL " 1RETURN
TORO PRINT "SOBGOOD LUCK"

TOF) FEINT "DOThe chest has o lock on 40"

TI00 FRINT “To ceen i1 vou musl creck the code MIT (CR> TO CONTIMUE "0 &e]MHDH
TII@ FOR Hel TO SiRCHI=INTY ] sReRhl o) 2iNEST X

7120 FORN=ITOSIFORY=] TO 45 IF N=y THEM 7138

7129 IF ROHr=RCY) THEN V=]

TIZ0 MEXT WuMeIF Us] THEW Us@iGOTO Tiid

Tidp FRINT 3 moirt will be suevd i vou chooss ridht cusbdr ono roeht place”
E:g: :Lﬂ‘l "1 weoint for right pusber uions elage”

TIEB PRIMT "BBok tvee in rour puess”

TITO FOR =1 TO 4cB(X)=IHCH=4SIHEAT X

TIEO FOR Mel TO 4t 1F BOXI=AiNITHEN Swl3

TIB2 HEXT X

TI%0 FOR Mel TO 4:F0R Yei TO 4

T200 s=t THEM

yeACKs THEM SsE+1ICALL 62
X
1 TO 42PRINT BixiteHEXT

s
£
-

heded
ki
2855
E%:

Ti40 PRINT =ea™i5] "wa™ .
TI90 IF S=17 THEN PRINT "sefill DOME®+=3 TH® TR« JNT| S8Fhe bdaapabtil §) 1 BETURN
Tae0 IF INTCI+i@eRnDag) v=d THEM FRINT "TIMES (P -pQo™) 230w
74T S=0:GOTO TITO
S} REH IHSTRUCT JOMS.
21 PEINT B8 TRERELEE
£l FRINT = e
M FRINT -BB"
10 PRINT =Veu ard in a larre o1d Fawae”
020 FRINT =uhan the old nan ud lindg there died
FEINT ke Bid all rag worldls soods @0 the _
S040 FEINT "pouse.be alse hid 8 Radrg oF T r828urd saleea @1 CIH! )"
SR FRINT = To fared thad Ledaburg 80 oult P ind dridud Cluks and. sdre®
A FRINT “jekortiant lv.vhe olodd 12 et TRdn., "
HTE PRINT Y BE rap alac left veass dar thae wrar B0 86 careful 1v?
Sl PRINT “alid:thinss »0y Hol Slwieg 08 a8 "Fa-"
S50 PEINT “seen. BEIIGO CRREFLLLY w0 FEIEND. &0 GOOD Lt~
E100 BETLEN

G200 PEN savavesess el -fnaeassacnnons
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JRS SOFTWARE

19 WAYSIDE AVENUE, WORTHING, SUSSEX, BN13 3JU
TELEPHONE WORTHING 65831 |Evenings and Weskands only)

vl

ZXB81 — SLALOM (16K RAM PACK REQD.)
5 g A £ fii|  Sialom events abvays draw great crowds 1o the ski resons

and the T.V. cameras are never far bohind, Now the sioer

r—— _— on your T.V. screen is directly under your control and his
SUCOBES in negotiating the skalom posts and achieving 2
fast tima rebes ontimly on your skill with the ZXB1 keys

H Ol & @ 1 ZX81 — BLACK HOLES (16K RAM PACK REQD.) JWPPr

. . . is the prime concern of EZUG,

Your starship i in an unknown galaxy consisting entireby

| O [ - of black holes which continually threaten to swallow you. E P
B0 @ | | maEEemsmaSsesiai || the Educational ZX80/1 Users
you and destruction. How long can you survive! GrOU
BOTH programs on ona cassette f4.95 p

BRI it o7 PAL NOUMES) *Bimonthly newsletter — £2.50 p.a.
Provides the following additional facilities:

S e s T LT s vl * Quality educational software
ol arofns e written by teams of teachers —

Hyper graphice mode — graphics never seen on a ZXB1 befora. S.a.e. fnr I|St_

Opan — instanty sets up 88 Many &mpty prnt lnes as you reguire,
Fill — used In conjunction with OPEN fills vour screan instantly with your specified

Ei::::nr; chlngnuch_:haracm* On your SCreen 'Ir.:u i in@a_uiduq. , *CDI‘I’I[}'Ete l:?:l dirBCt[}r‘f Of SuppliEFS
R T T SR A At et for the ZX market (end January)

AN thase rEM!!:iHEE ane written in maching code and together take up only 164 BYTES E-I DO

of your precipus RAM — an incredible achevemeant!l —— .

The prica s incredible too! ONLY £3.96 for casserte, including FULL instructions and
axgmphe programs,

ALSO svmlabie 16K version ONLY £4.95 which includes all the sbove PLUIS:

GOTO's and GOSUB's incheded in hre rﬂ-nun}b'r_ EZU G has a thﬂusand I I IEI I |ber5.
Search for and list every ine containing specified character
Should you be one?

IXB0 - PROGRAMMARBLE MOVING DISPLAY (4K-AOM onlyl NOW ONLY £3.95
Cassarte with 1K, 2K versions and 3 example programs plus FULL documentation

g?.li RAM D-:,;:? tested and guarantesd W. 1 E Z U G
ol refund s not daighisg, £35 | Highgate School

OVERSEAS CUSTOMERS  Fayprent must be made in Starkng by Intemationsl Marsy Drder lavailable B irm i ng ha m B 1 2 4D’S

PLEASE NOTE &t your bankl, Ploass #dd 50 pence to cover aversass postage 107 RAM pach

Aok Ak ok Ak
ACORN X A& FSOFTWARE X
oSV oriviVstbvpvivivin ¥y
MORE NEW REAL TIME GAMES
ATOM FOR ATOM USERS

GO100 POLECAT: Avoid being eaten by the polecat saarcl'ung the
maze for you. 5K taxt 6K graphics... ..£4.95
G001 EARLY WARNING: Desiroy the attuchng ICBM's umg a

realistic radar display and intercept missiles. 48 levels. Sound.
Score and screen counters. 4K text BK graphics............F4.95

- G002  MINEFIELD: Watch out for chain-reactions as you clear the

S e Cf'al Offe mines with your tank. Each mission becomes harder! Sound.
p r Scare and high score. 5K text % K graphics.................£4.95
G003  TANGLED: Challenge your friend or the Atom to this game of

~ ' skill, The more you score the harder you find the game. Four skill

rIS tmas rlces levels. Sound. Individual and highest scores displayed. SK text

BK graphics... .E3.95

E0200 TIME TUTOR: Teach your children ‘the time the moderm way,
the program randomly selects a time and displays it on a

standard clock face, rﬂspundmg 1o the students input telling the

correct time if the student is wrong. Makes laafnmg fun. Sound.
Scora, 5K text % K graphics... . .-.£E3.95

* SPECIAL OFFER * [suppllad on ane lapEiI

Select any two programs from “Palecat”, “Early Warning™ or “Minefield™ for
only £8.50 or all three for only £10.00 ———

All four games programs for only £12.00 :
“Dealer enguiries welcome™ \—— - k=

Order Form: Send chegue/PO payable to: "ANDERSON™ to ABF
SOFTWARE, 10 WILPSHIRE AVE., LONGSIGHT, MANCHESTER M12

All prices fully inclusive of VAT and P&P 5TL (061 248 7195)
P."eaSE 3ﬂﬂw 23 dH‘}J’S fﬂf dﬂﬁVE.l"y Raturn name and address

Coda Mo. Program Titke Oty|E p

ELECTRONEQUIP
128 West Street, Porchester
Hants PO16 9XE
Telephone: 0705-373455

IS, A.E. $or full st of
available programs)

Specal OHor Plaase order on separate shoet TW'__J
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THE ﬁdeo ﬁenl EG3000 Series

WITH * 16K user RAM plus exiended 12K Microsoft BASIC in ROM *Fully TRS-80 Level 1i soft
ware compatible *Huge range of softwamn already available *Sell conipgined, FSU, LIHF
S modulator, snd caszeho *Eoniphy plugs wita
wdpo monidor of UHF TV *Full expansian 1o
dishd &nd prdter * Abgobkiisly complets
st 1'-|! vhor NS Dlug

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

at a very compact price
by seikosha

Graphics, Normal and
Double- Width Characters
can be printed on the
same hine. Pine Feed
Tractor is equippad as
standard.

Two Line-Feed S

Commands [1/6 and
1/9inch)

I Print on Plain Paper with
i

hwo copies
Continuous Self-Inking Ribbon for sasy handhr‘lq

""'-'

Centronics type Parallel Interface standard
Wide Range of Optional Interface Boards
Self-Test Programme standard + VAT

I

I * Unique in concept — I
'.i‘.-EO the home computer
=Hhas that grows as you do!
H Special features include ¥
I *FULL SIZEDKEYBDAHDI
*ACCEAADI ED
MaJdEIVIDBLEN
I SImpI{- to build, simple to operat AND BASIC I
A powerful, fuil faciity compuler s=AB A
TOP QUALITY
h all the { [y ould
et Tt o MOULDED CASE
Just connect the assemblad ¢ *HIGH RESOLUTION
puter to any domestic TV and COLOUR GRAPHICS
power source and you are ready
to begin cassette interface UHF TV out
Full-sized OWERTY keyboard put Full assembly instructions
6502 Microprocessor Rugged
imechon-moulded case 2K RAM
8K HYPER-ROM 23 integrated 120
circunts a*lﬂ sockets Audio o _
T T————
I— | The Second Generation I
I | Personal Computer I
P i ]
l DAl l

-

SUPERBRAIN

SuperBrain's CP/M operating system
boasts an pvarwhaiming amount of

Aculab

available software in BASIC, FOR. Floppy Tape

TRAN, COBOL, and APL. Whatever

ol ook e The ta!:na thai: behaves
Accounts Receavable, Payroll, Inven- like a disk.

tory or Word Procsasing, SuperBrain Connects directly to TRS-80

Highest periorﬁanee -lowest price

*48kK (BOBOA) *Full ASCII Upper & Lower

*16 Colours or shades of Grey Character Set

*Multiple High Resolution Graphics  *"Unique graphical — Sound
Modes (64 x 71, 129 x 159, 2656 x 335) Commands for Smooth Music

i3 tops in its class level 2 keyboard. Operating and *Character mode (60 x 24) random frequencies &
320K £1850 700K £2400 f PR *Split Screen Modes nnvefnped sound!
ile handling software in ROM
1.5Mb £2750 8 commands add 12 powerful Personral ‘RS2321/F :
functions to level 2 BASIC. N at only
COMMODOHE unctions : vel 2 BASIC. No Cnmputﬂr + Ut
COM PUTEHS buttons, switches of volume
£41 controls. Full control of all The Pager Tiges 60 S8i5 new SHNCECE
:E; ?;K Eﬁzg functions from keyboard or PapBrTlgor 480 by incor "n-r.:lr"J .--1-_ teatutes rovi ..;.:
PET 32K £650 program. Maintains directory with ittt Bl & il el vl e 5ug|;;:m :..-.‘ :-t: hp{‘.‘.ﬁ.h' ot ;:“
P mﬁ up to 32 files on each tape. of each mattn character wath st one pass of the pronthead grong & dende, Fegh guakity paent
ET maz image without reducing the umits 180 ¢ p s print speed
DlSK DR‘UES fﬂr a" THS 80 It algo offory & bi-dirgéchonal Sgic w.rhnr-] dewce 1o enhance b prl Optemngatedn charpcier
4040 coo | & Video Genie owners | oo e moonia s oo v a2 sesioni o
winrd pFOCEISenE apphcations
TRS80 85
PRINTERS version: £ 165 Pﬂpﬂr Tigar 560 £795 - v
EPSON TXBOB (inc. I/F & )
cable) EEB‘E' vlden 2170 The Papar Tiger S60 i the fiust pontes whech Brdges 1he gap between converiions! matr
1 - %] v wlhioel Bypoa offereng Lty prinling af a relatively |Gw pisd
EPSDN stﬂT ESBE Gen'a % :I,_'. Tq:l!'ﬁ ‘.I;; rtr::w ||:nr-::\:: Il!"l;: ] '.Q a.'\ua-lnr' ::-l ’E:l-1{| -n.-:rlr :I.'lq',urfm'l prnl hend, B
.ﬁ.N.ﬁD E)( DF' Bﬂ'ﬂﬂ f£495 v dueechongl prinfbng, an nbull ractor feed and @ bost of selactably features 281 it aparn from
ANADEX DP9500 895 | Please add £10 Securicor ordary matix priners .
-} g fof ouven greates «eriahbty & Tull dot plol graghed
ANADEX DP9501 £995 | delivery charge to all RAGH oo e S X st g T

10" BLACK & WHITE £85
10" GREEN SCREEN £95

ICroStyl

29 Belvedere, Lansdown Road, Bath BA1

Telephone: (0225) 334659

#
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Plus 15% VAT on all prices.

Books &_bits

Books — Manuals Diskattas — ribbons — Paper
chips (2114 x 2 1K) £4 pair,
RS232 1o Centronics interfaces £40 etc. etc
A variety of second-hand computer equipment usually available,
gpares, repairs and service
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Developing software

for easy learning

Educational programming calls
for a sensitive mixture of skills,
which combines the experience
of both teachers and computer
specialists. Eric Deeson
analyses a computer-assisted
learning problem and shows
how a little care in formulating
the program goes a long way
in helping pupils to get the
most out of the school
computer.

IN MY PREVIOUS education piece, December,

1981, [ tried to set out the different ways in

which the computer can help the task of the

teacher. 1 think it is worth reminding
ourselves of the main categories of educational
computing:

B Awareness: the aim is to maximise children’s
and adults’ familiarity with computers and
their uses. Simple programs can model many
of those applications.

W Computer studies: work with the hardware as
the apparatus of formal examination-orient-
ated computer-science teaching.

B Computer-assisted learning (CAL): in which
computer power is one of the many resources
available for its effective teaching in most
schools.

Figure 1. The questions displayed by program 1
and, below, the response 1o 8 wWrong answer,

TYPE YOUR HUMBER BY YOUR ANSHER.

WHICH COMPLETES THE SEMTEMCE?

A, OHMS LAW DEALS WITH
~1 CONDUCTORS
INSULATORS
SEMI-CONDUCTORS
3 METALS.

L

HO

—

OHMS LAW DEALS WITH METAL.

OHMS LA

FIRST STATED IN 1840. THIS MAJOR LAW OF PHYSICS IS
COMCERMED WITH ELECTRIC CURRENTS [M FURE METALS. HE
TORS.

CALL THESE QM

THE LA RELATES THE CLRRENT IN A META, SAWPLE TO THE YOLTRGE

BETHEEN IT5 EMDS.

HERE IS THE LAM

PRESS W TO GO OM.
bl S

Figure 2. Improved display in response to a
correct answer,

Figure 3. Output from program 2 to reinforce &

correct answer and help pupils who guessed,

B Administration: with the computer aiding
the general running of a school as in the
case of any other business. Special
packages are being developed.

B Data capture and process control: again,
helping, as in any other business, with
equipmant interfacing.

What is also significant is that many people
are buying micros for their homes with the
main aim of helping their children with school
work. )

I think it is important to state that I do not
believe that good teaching software can be
written by any one individual. The ideal
approach is to have a two-person team — a
good programmer, expert with the micro in
question, and a good teacher, expert in the
subject in question.

Much educational sofiware advertised is
prepared by individuals rushing into a
potential ground-floor gold-mine without
those two different types of expertise.

The listings in this article are in ZX-81
Basic. Note that underlined material means
inverse display. Although attractively laid out
on the screen, a program made up of pages
like those in program | is not a very helpful
teacher. It is slightly better than a crude test
which would simply count the correct answers
to give a final score. At least it indicates
whether the response is correct or not, and
gives the correct answer. We would call a
program like this a drill. It would be of use
mainly in revision.

ﬁ’s LAW DEALS WITH METALS.

THE LAW RELATES Tﬁ%
IH EEEEI?# SAMFLE TO

BET S ENDS,
AN ATOR DOES HOT PASS
CUR . LAM CAN SAY

HOTHING ABOUT INMSULATORS THEM.
THE BEHAYIOUR OF S0-CALLED

R SHALL DERC HITH THEM LATER.
WITH THEM LATER.

THAH METALS.
COMPOUNDS ARE AN EXAMPLE,
DO HOT ALL OBEY OHMS LAW.

OHMS LA DEALS WITH METALS.
PRESS N/L TO GO OM.

g

SOME
THESE

A true CAL program has the following
additional features:

ESome text is presented for study before each
self-assessment question.

WM Correct answers are reinforced more strongly
than in the program 1 — at least explaining
why the wrong answers are wrong.

B Incorrect responses lead to more help — a
fuller explanation of the relevant part of the
original text — and the user would have
another attempt at the guestion,

Figure 2 shows a possible first page of such

a teaching program, designed to meet the first

of these three requirements. How, then, can

be reinforce correct answer more strongly
than before? The need for this should be
obvious — a person using the program may

fcontinued on next page)

Program 1.

81 LET A$# = " OHMS LAW " 1818 PRINT TAB 11; A%, ..
118 GCSUE leea 1028

1286 PRINT AT 18, 8. "A. OHMS LAW DEALS WITH" 1838

128 PRINT " 1 CONDUCTORS" 18468 RETURN

148 PREINWT ™ 2 INSULATORS™ 1658 REM SPONSE
156 PRINT * 3 SEMI-CONMDUCTORS™ 1888 INFU

168 PRINT * 4 METALS" iara

178 GOSUB 1858 1888 CLS

128 IF A = 4 THEN PRINT "YES" 16980 RETURN

128 [IF A<>4 THEN FRINT * 11686 REM CONTIHUE
£08 PRINT "OHMS LAW DEALS WITH METALS." 1116

218 GOSUB liea 1128 INPUT R$

258 (=ztart next auestion) {138 CLS

999 STOP i148 RETURN
1988 FREM HEARDINGS

PRINT * OMPLETES THE § HCE?"

IF RC1 OR A> 4 THEN GOTO 1668

FRINT AT 21, @; "PRESS N/L

TO GO OM."
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(continued from previous page)

have guessed the answer, used a pin to select
the response, or made a typing slip. Even if he
knew the answer, he needs real reinforcement
and perhaps extra information, too.

Figure 3 shows a more suitable response 1o 2
correct answer. As vou can see from program 1,
in our first version, a correct response would
have been followed only by
YES
OHMS LAW DEALS WITH METALS.

PRESS N/L TO GO ON.
A display such as figure 3 following a
correct response
B Strongly reinforces that correct response,
whatever caused it
B Gives help to those who guessed or mis-

typed

B Gives extra information to those
interested.

Of course such a display would help those
who gave any wrong response. Indeed, the
way I have written the program so far, with
figure 3 derived from lines 202 to 207, those
people would obtain the same display, but
with “No" at the top rather than “Yes". We
could certainly use it for them, adding a line
208 to return to the question on the previous
page.

In this case, that approach 1o meeting the
third requirement of CAL would not be too
bad. Of course, it also saves a good deal of
memory and programming time. All the same,
a good teacher — and thus a good teaching
program — should give a different, detailed
follow-up to each incorrect response, before
giving the wuser another go. To the
programmer, the problem that follows this
requirement is one of cost — cost in memory
space.

A significant way of saving memory in a
case like this is to assign to string variables
any lengthy messages which may appear more
than once. It is more efficient to have three
lines like

LET A% = “message’’ — PRINT A$ — PRINT
AS
than two like

PRINT "message”
In our example program, it is likely that
Ohm's law will need to be displayed on a
number of occasions. Putting it in a string
variable will lead to an enormous saving in
time and memory. Program 2 includes all
these points.

To summarise, the difference between soft-
ware in the form of program | and program 2
is the difference between a casual teacher and a
concerned one.

A good teacher does more than say “right”
or “wrong” to the answer to a question. He
will reinforce correct answers and check why
they were given. He will give extra
information for wrong answers and ask the
questions again.

A good CAL program must do the same. To
write such a program is not easy, but the
result will do the job well.

There are other things a good teacher does
which have not been demonstrated in this
program. In particular the teacher gives
information by pictorial as well as verbal
means. A program should make much use of
graphics to convey concepts and explanations.
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Program 2.

D

4@

6@
e
118

120
13@

i7e
188
156

261
282
203
204

286
287
208
289
218
211
212
213
214
220
221
222
223
224
238
231
232
233
234
258
251
299
1666
1618
1626
1636
1648
165@
1068
1876
1e80
1858
1166
111@
1126
1138
1146

LET A$=" | B
LET B#=" EHEE;‘TEH DEALS WITH JETALS. "

A METAL SAMPLE TO THE VYOLTRGE EETWEEH ITS

ENDS. "

LET E¥=" AN INSULATOR DOES NOT PASS CURRENT.

OHMS LAW CAN SAY NOTHING ABOUT INSULATORS THEN.
LET F$=" THE BEHAYIOUR OF SO-CALLED SEMI—QDHDEETQES
CAN BE COMPLEX. WE SHALL DEAL WITH M LHTER. ®
LET G#=" THERE ARE OTHER CONDUCTORS THAN METHLS.
SOLUTIONS OF SOME COMPOUN EXAMPLE. THESE
DO NOT ALL OBEY OHMS LAW."

LET H$=" HERE IS OHMS LAW RGAIN:"

PRINT TRE 11.A%

PRINT .." FIRST STATED IN 1848, THIS MARJOR LAW OF
PHYSICS IS CONCERNED WITH ELECTRIC CURRENTS INPURE

METALS. WE CALL THESE OHMIC CONDUCTORS."

PRINT ,., D$

PRINT ,, " HERE IS THE LAW:"

PRINT ,, C$

GOSUE 1108

GOSUR 1066

PRINT AT 1@,@;" OHMS LAW DEALS WITH"
PRINT " 1 CONDUCTORS",." 2 INSULATORS".,,"
3 SEMI-CONDUCTORS"," 4 METALS"

GOSUB 1@5a

IF A=4 THEN PRINT "YES"

IF A<>4 THEN PRINT "HO"

PRINT B$

IF A<>4 THEN GOTO 208+R%¥1G

PRINT ..D$
PRINT ,.E$
PRINT ..F$
PRINT ,.G$
FPRINT ,.E$
GOSUB 1166
IF A (>4 THEM
GOTO 250
PRINT ,.G$
PRINT ,.H$
PRINT ..C$
GOSUER 1166
GOTO 116G
PRINT ..E$
PRINT ..H$
PRINT ,.C$
GOSUB 1106
GOTO 118
PRINT ,.F$
PRIMT .,H$
PRINT ..C$
GOSUEB 116@
GOTO 11@

REM FRAME
PRINT -%ﬁ%ET OF NEXT FRAME"

STOP

REM HEADINGS

PRINT TAB 11; As. .

PRINT ..., M S E7"

RETURN
NSE

REM RESP
INF

IF A<1 OR A>4 THEN GOTO 185@
CLS

RETURN
REM
PRIN
INPUT A$
CLS
RETURN

GOTO 116

TINUE
,0; "PRESS ML TO GO ON, "




Fuller FD System for ZX80/81

The Fuller FD System is not a ZX80 81 add on’ but uses the micro board at the
heart of a more powerfull system, allowing the user to expand with the system
or stop with a standard keyboard & case and using existing Sinclair 16K RAM
pack etc.either way you only need a screwdriver to assemble the built items,
the FD Keyboard simply plugs into the ZX81 which is screwed in position in the
FD case, ZXBO installation requires soldering to the keyboard, we will carry out
this work at a fixed charge of £10. SAE will bring you details of our products.
Have your ZX 81 Kit built by us FREE when you buy The FD Keyboard,Case and
Power Supply at £42 95 + £2 25 p &p

® FD Keyboard Kit £18_395
® FD Keyboard Built £24.95

e FD 16K RAM Board £39.95

® Above items + 80p p&p

® FD Keyboard [ Motherboard add £15.95
to Keyboard price

® FD Case £1175+ £1.25 p&p

| To Fuller Micro Systems Please send me

1
I
I Sandfield Park East | enclose a c;hequﬁfp-n to: I
Liverpool L12 9HP |
MName I

I

I

tick ZX80 [J 81 O

Address

The tape that behaves like a disc,

Connects directly to TRS-B0 Level 2 Keyboard. Operating and Fﬂr TRS_BQ LEvEL II ﬂﬂd vi’deu G-‘"iﬂ-
file handling software in ROM. 8 commands add 12 powerful
functions 1o Level 2 BASIC. No buttons, switches or volume
controls. Full control of all functions from Keyboard or
program, Daisy chain multiple drives, Certified digital tape in
endless loop cartridges. Reads and writes in FM format at 9000
Baud. Soft sectored with parity and chéckium error detection
for highly reliable operation—just like discs. Maintains
directory with up o 32 files on each tape, 1apes may be write-
protected. Supports Basic and machine-language program files,

memory image and random access data files, 12 character
tilespecs—: “FILENAME/EXT:d” (d s drive no, 0-7)
Automatic keyboard debounce, Full manual with programming
examples and useful file-handling routings

COMMANDS (usually followed with a filespec and possible

parameter list).

@SAVE, @L0AD, BRUN -—for BASIC programs, machine

iagnguage programs and memory image files. @GET, @GPUT Fﬂl" furlhar
moves a 256-byte record between a random access hile and iﬂfﬂ"’ﬂﬂt'ﬂ“g

BASIC': data buffer. @KILL —removes a file from the T I h
directory and releases tape sectors for immediate re-use, @LIST —displays file directory along with sector e .F one

sllocation and free sectors. @NEW —formats tape and creates a blank directory, 05:5 3?1393

Master drive with PSU, Manual and aselection of tapes. aculab Led

For TRS-80 £159‘00, for Video Genie £174-00. 24 Heath Rﬁﬂd,

Slave drives £125-00. (add £2-00 p.p. + vat), Leighton Buzzard,
(Export orders pp chargadat cost) Beds. LU7 8AB
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HOW TOTACKLE VIC
COLOUR AND SOUND

Despite the fact that Vic-20s
are now appearing on the
market in large volumes,
software for the £200
Commodore machine is still in
short supply. To give you some
ideas for writing your own
programs, Tim Hartnell
presents subroutines which
generate sound and colour,

LET US LOOK at some of the colour-graphics
functions. Enter this program, run it, then
examine the listing to see what it is doing:

10 FORJ = BTO 127 STEP 17

20 POKE 36879,

30 PRINT "“CLR NEXT COLOUR"

40 INPUT AS

50 NEXT J
This shows Poke in use to create a series of
different colours. Location 36879 is one of the
Vic system variables. It is used to store two
pieces of information: the colour of the screen,
and the colour of the border. By incrementing
our For-Next loop in steps of 17, we are
changing both the screen-colour and the
border-colour together.

Change line 10 to

FOR J = 136 TO 248 STEP 16
Now notice that the screen changes but the
border does not. Note that eight new colours
have been generated — orange, light-orange,
pink, light-cyan, light-purple, light-green,
light-blue and light-yellow.

To discover what number you have 1o Poke
into 36879, let § equal the colour of the
screen, and let B equal the colour of the
border.

Use the numbers given here:

Screan 5 Border B
Black 0 Black 0
White 1 White 1
Red 2 Red 2
Cyan 3 Cyan 3
Purple d Purple 4
Green 5 Green 5
Blue 6 Blue 6
Yellow 7 Yellow 7
Orange 8

Light-orange 9

Pink 10

Light-cyan 1

Light-purple 12

Light-green 13

Light-blue 14

Light-yellow 15

and use the formula

16°S + B + 8

to combine them. Thus to obtain an orange
screen with a white border, just use the state-

ment
POKE 36873, 16*S + 1 + B.
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Try this:
10 INPUT “CLR FIRST COLOUR™;S
20 INPUT "SECOND COLOUR":B
30 POKE 36879, 16°S + B + 8
40 GOTO 10
Run it and input number from the rables.
Now change line 30 to
POKE 36879, 16* S + B
that is, within the plus eight, and run it again,
inputting the same numbers.
Let us Poke into the Vic's colour memory-
map area.
10 FOR.J = 1TO 506
20 PRINT "shift Q";
30 NEXTJ
40 POKE 38400 + INTISD6"RNDI{1)) + 1,
INT(B*RND{1}) + 1
50 GOTO 40
Lines 10 to 30 fill the screen. Line 40 is the
interesting one. It Pokes a random number
between one and eight — this represents one of
eight different colours — into one of the
addresses between 38400 and 38906. They are
the colour addresses for the screen — one
address for each print position. Note that there
are 506 such positions, since the screen is 22
by 23: Now try
10 PRINT MID&(”RED CYN PUR GRN BLU
YEL" INT{6*RND(1}} + 1, 1); "shift Q";
20 GOTO 10
Line 10 is rather clever — the first part selects
a new colour at random. Notice how the
function Mid$ is used 1o select a single
character from the string of colour controls.
The core of this program is simple. Feed it
into your computer and after pressing Run,
input any six letters and/or spaces, then press
Return.
10 INPUT A$
20 FORJ =1TO75
30 PRINT As;
40 NEXTJ
You can run this program, which is surpris-
ingly effective, using any combination of
letters, numbers and symbols. You will find
that one or two spaces, instead of letters,
enhance the pattern produced. Try a few more
patterns, using spaces, letters like M and W,
the $ sign, the numbers 6 and 9 and the
graphics symbols.

Write a routine around the core program to |

include: a ritle; instructions; and the chance 1o
form anothern pattern without having to
return to command mode and press Run
again. One way — and there are many — is as
follows:

1 PRINT, “PATTERNS"

3 PRINT

6 PRINT “"PRESS ANY COMBINATION OF

6 LETTERS, one space SYMBOLS AND

SPACES . . ."

8 PRINT

10 INPUT ', ., . AND | WILL PRINT A
PATTERN" A%

PRINT “CLR"
FORJ = 1TO75
PRINT AS:;

NEXT J

PRINT

INPUT DO YOU
GO?'; B

PRINT “CLR"™

IF B$ = "YES" THEN 6

PRINT “OK, space SEE YOU LATER, four
spaces ARTIST"

100 END

This is an addictive program. The simplest
combination of letters produces almost three-
dimensional patterns. If you load this program
for one of your friends to try, be prepared 1o
wait a long time before you are allowed to use
the machine again. For a colour pattern, add
the lines

25 0N INTIB"RNDI1)) + 1 GOSUB 120, 140, 180,
180, 200, 220, 240, 260

120 PRINT “BLK";

130 RETURN

140 PRINT "WHT™;

150 RETURN

160 PRINT “RED";

170 RETURN

180 PRINT "CYN";

190 RETURN

PRINT "PUR";
RETURN

PRINT “GRN";
RETURN

WANT AMNOTHER
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240 PRINT “BLU";
250 RETURN
260 PRINT "YEL";
Line 25 means if the random number expres-
sion is 1 then Gosub 120; if the random
number is 2 then Gosub 140, and so on up to
Gosub 260. Look ar the subroutines them-
selves. You will need to use the CTRL key to
obtain the colour keys. For a balanced colour
program, enter and run the following.
10 PRINT "RED"; CHRS{INT{32"RND{1)) + 96);
20 PRINT “CYN'"; CHRSINT(32*RND(1})) + B6);
30 PRINT “PUR"; CHR$(INT(32*RND(1)) + 96);
40 PRINT “GRN"; CHRS(INT{32*RNDI(1)) + 96);
50 PRINT “YEL"; CHR$(INT(32*RND{1)) + 96);
B0 PRINT “BLU"; CHRS(INT{3Z*RNDI1)) + 96),
70 GOTO 10
Try changing the comma in line 60 to a semi-
colon. You can make the program a little
shorter using the Def statement. Add line 1 as
follows:
1 DEF FNR(X) = INT{32*RND(X)) + 96}
now whenever you see the phrase
INT(32*RNDI1)) + 96)
in the program, lines 10-60, replace it with
FNR{1)
Whenever the computer encounters the word
FNR it looks at line one which tells it what it
means.

To explore the Vic's music-making abilities
type the following lines of program:

10 S1=36874

20 S2=36875

30 S3=36876

40 S4=36877

B0 V=36878
S1 stands for speaker 1, S2 stands for speaker
2, S3 stands for speaker 3, and S4 stands for
speaker 4. V is for volume. The numbers after
the equals sign are the Vic's music-producing
numbers. You must always use these numbers
when making music.

To generate sound we must use the Poke
statemnent. Let us first see how to generate
silence. Add the following lines — these form a
subroutine:

FORA=S1TOV
POKE A0
520 NEXT
530 RETURN
Notice that we have Poked all four speakers,
and the volume, with zero. Add the following
lines and then run the program.
100 GOSUB 500
110 POKE V.6
120 FOR A=128 TO 255
130 POKE S1,A
140 FORB=1TO5): NEXT B
180 NEXT A
160 GOSUB 500
170 END
The number 5 we Poked into V was the
volume level. The number we Poked into 51
was the tone. You should have discovered this
by running it. Change line 130 to Poke 52,A
and run it again. Change it to Poke $3,A and
run it once more. For the biggest surprise of
all, make line 130 Poke 54,A and run it again.
51, 52 and S$3 are there 1o make music — 54
produces noise.
Type New. Now
am:
10 READ N
20 PRINT N
30 GOTO 10
2000 DATA 17,15,42,99,0,57,123
Line 10 instructed the computer to Read a
new value into the variable N. It obtained the
value 17 from the Data statement in line 9000.
The next time round it Read the value 16 into
N, then 42, and so on up to 123. This time
when it tried to Read N it had run out of data,
and so stopped with the out-of-data error
message.
We can use Read and Data to help the Vic to
play a tune:
10 S1=36874
10 S2=236875
20 S3=38876
30 S4=38877
50 V=38378
100 GOSUB 500
POKE V.4
FOR A=1T0O 16
READ N
POKE S2,N
FOR B=1TO 1000:NEXT B
NEXT A
170 GOSUB 500
180 END
FORA=S1TOV
POKE A,0
NEXT
RETURN
DATA 135,147,159,135
DATA 135,147,159,135
9020 DATA 159,163,175,175
9030 DATA 153,163,175,175
This table will help vou to improve the
tune. It tells yoy what values of N you need to
Poke to make the notes required.

500
510

input the following

9000
2010

MNote Value Note Value Note Value
c 135 C 195 C 225
C# 143 C# 199 Ca 227
D 147 D 0 D 228
D# 151 D# 203 D#

E 158 E 207 E 3

F 163 F 209 F 232
Fe# 167 F# 212 F# 233
G 175 G 215 G 235
G# 179 G#& 217 G# 236
A 183 A 219 A 237
Ag 187 A# 22 A# 238
B 9 B 223 B 239

C 240

Ca 241

There is no reason why the computer cannot
be programmed to write its own music. Here
are a few programs which do just that. Just
change a few of the lines you already have then
examine the listings and work out how they do
it. Write a few similar programs of your own.
DELETE 9000-9030
DELETE 130
140 POKE S1,INTI128*RND(1)} + 128
Then add the following and run the program
again:
DELETE 120
160 GOTO 140
You must press Stop to break from the
program, and run 500 to stop the music. Now
wipe the program, and try the following which
writes its own music, and adds lighting effects:
10 51=36874
$2 =36875
V=36878
C=36879
POKE V.4
DiM N(8)
DIM Bi4)
PRINT “CLR"
GOSUB 500
110 FORA=1TOB
120 READ NiA)
130 NEXT
140 N=INT(B*RND{1})) +1
180 Bi1l=N
160 FORA=2TO 4
i70 GOSUB 400
180 BlAI=N
190 NEXT A
FOR A=1TO4
POKE S1,N(B(A})
FORB=1TOD2
GOSUB 400
POKE S2,NIN)
POKE C,16*BlA} +N
FOR J=1 TO 250: NEXT
NEXT B
NEXT A
GOTO 200
N=N +INT{3*RNDI1})-1
IFN=9 THEN N=8
IFN=0THEN N=1
RETURN
FORA=S1TOV
POKE A0
NEXT
RETURN
DATA 195,201,207,209,215
9010 DATA 219,223, 225
To break from the program, press Stop and
type Goto 500. If you would like a simpler

program:
20

B3BZEEY

100

g

210

SRBIBEEEN

§2828882

52 =36875
30 V=736878
40 C=36879
50 POKE V.4
60 DIMNI(8)
80 PRINT “CLR"
100 GOSUB 500
110 FORA=1TO8
120 READ NiA)
130 NEXT
140 N=INTIB*RND{1}}+1
POKE 52, NN}
POKE C.N
FOR J=1TO 1000: NEXT
GOTO 140
FOR A=S1TOV
POKE A0
NEXT
RETURN
9000 DATA 195,201,207,209,215
5010 DATA 219,223,225,
Again, you need to press Stop and type Gom
5000 to break from the program. =
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MACHINE CODE

STARTING WITH

If the merest mention of
stacks, operands or mnemonics
fills you with a profound sense
of gloom, then you may count
yourself among the growing
band of those who suffer from
machine-code phobia. The cure
prescribed by specialist Les
May consists of a salutory look
at the very roots of the malady
— binary, hexadecimal, bits,
bytes and registers.

HIGH-LEVEL LANGUAGES are assumed to be
more powerful and easier to use than low-level
ones. In this high-level category we might put
Pascal, Comal, Basic and Fortran. The low-
level category contains the various assemblers.
By powerful we usually mean that each line of
program can do far more than a line of
assembler. Often we also mean that it has
more features, If-Then, Let, Gosub and so on.

There is, however, a penalty for this power
and convenience. High-level language pro-
grams usually occupy more memory and run
more slowly than low-level ones, If you have a
ZX-81, you will be well aware of how quickly
the 1K of memory fills. Some kinds of oper-
ations where the computer is used to control
or monitor some external device may not be
possible with a high-level language or, if
possible, may be awkward and the response
may be much too slow. One might, in these
circumstances, describe a program as powerful
if it could monitor the condition of a single bit
every few millionths of a second and respond
to any change in the same length of time. To
obtain this kind of power, one has to forgo the
advantages of a high-level language by going
to the opposite end of the scale and learning to
program in machine code.

Inside the chip

To penetrate the mystique which surrounds
machine code it will be necessary to under-
stand a litle about the internal structure of
computers, especially the microprocessor chip
and about two less [amiliar numbering
systems, binary and hexadecimal.

The simplest computer possible would con-
sist of some memory, a processor chip, a
program and a power supply. It would be a
computer but could do little which was useful.
To be of any use it must have some means of
communicating with the outside world. At the
simplest level this might be nothing more than
a number of switches and lamps.

This is rather a tedious way of doing things
and in practice a keyboard and video display
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Hexadecimal Binary Decimal

16* 168 162 16" 1 8 4 2 1 104 108 102 10" 1
0 (] 0

1 1 1

2 110 2

3 111 3

4 110(0 4

b 1|01 5

6 11110 B

7 ARAR - ' 7

8 110]0]| 0] 8

9 110101 9

A 110110 1 |0

B 110111 111

c 11110(0 1 |2

D 1111011 113

E 11111]0 1|4

F 1111341 1|8

1 10 110|]0]0]|0 11|86

Figure 1.

would be more usual. To look at the keyboard |
and output data to the display, the computer
will hold a program in ROM. This is usually
called a monitor.

Computers have been made which operate
directly in the decimal system but it is much
simpler to make one which operates in the
binary system and to use the power of the
computer to convert numbers to the decimal
system when they have to be communicated to
humans.

Before we look at the binary system, let us
examine our familiar decimal system a little
more closely. Consider the number

123

What does it mean? If you think back to your
days in junior school you might remember
writing it something like this
HTU
123
In other words we have
1 Hundred
2 Tens
3 Units
or100 + 20 + 3 = 123

By a similar process any number can be
oroken down into its parts. The columns can
be extended as far as we wish to the lefi. How
do we choose what the headings are? Notice
that the first column is “units’” or “ones”.
The second is “tens”. Heading for the third
column is “hundreds”.

100 = 10 = 10
The fourth column should, of course, be
headed “thousands™: notice again that
1000 = 10 x 10 % 10

So this is our rule: “Each column to the left
is 10 times more than its neighbour on the
right”.

There are two points to learn here. First the

number 10 is called the number base. Second
for convenience 10 » 10 x 10 x 10 would be

abbreviated to 104 — similarly. a million could
be written as 105, Any number can be chosen
as the number base.

Now that we have looked at the decimal
system we are ready to apply the same ideas to
the binary system. Rule three sets of five
columns down a piece of paper. Ignore the
left-hand sets of columns for the moment but
put the words “decimal’ over the right-hand
set and “binary” over the middle set. Enter
the correct power of 10 at the top of each of
the decimal columns. When you have finished
it should look something like this — see
figure 1:

10¢ 108 102 10" 1
The binary system uses 2 as its number base.
Write the correct power of 2 at the head of
each of the centre set of columns but this time
work it out first. For example,
B=2x2x2=8

Now let us look at binary numbers. Begin by
putting the numbers 0 to 16 in the right-hand
set or decimal columns. Remember 16 is one
*10" and six “units”. Notice that there are 17
numbers — learning about machine code will
help you rediscover that zero is a number.

Working in base 10 you were allowed to put
any of the 10 numbers, 0 to 9, in each column.
In binary arithmetic you may put either of the
two numbers 0 or 1 in any column. Any
number, however large or small, can be
expressed in the binary system, but for our
purposes the first 17 numbers are all that we
require for the moment.

To represent a number in binary you need
far more digits than to represent the same
number in decimal. This disadvantage is out-
weighed by the fact that the pattern of ones
and zeros you write for any number is an exact
representation of the pattern of ones and zeros
held in the computer to represent that
number,



EOSENTIALS

Writing 10000001 can at times be much
more meaningful than 129, They are the same
number in fact and when you Poke 129 you
are putting that partern into the computer
memory. There are several points to learn
about binary numbers which can be illustrated
using this number

" .
10000001

The term digit 1s commonly used to describe
the individual symbols in decimal numbers.
This is replaced by the term “bit™ in binary.
Also, the left-hand 1 marked with an asterisk is
worth considerably more than the right-hand 1
marked with a plus sign. It is in fact worth 27
or 128. Hence 10000001 can be thought of as

1 one hundred and twenty-eight
0 sixty-four
0 thirty-two
0 sixteen
0 eight
0 four
0 two
1 one
ori28 +1 =129

To take account of this, the furthest left-
hand bit is called the “most significant bit” or
MSE and the furthest right-hand bit, the
“least significant bit” or LSB. The maximum
number you can represent with eight bits is
255, A group of eight bits like this has become
known as a byte; you may also see the term

“eight-bit words". Another term which may

scem facetious bur is, in fact, useful is
“nybble” for a group of four bits.

While the bit pattern held in the computer
may be most easily represented by a similar bit
pattern on paper, @ program written in this
way would be very difficult to follow and very
prone to error. What is required is a system
which combines the economy of decimal digits
with binary’s ease of identifying the bit pattern
in a byte. A moment’s reflection will convince
you that you require a high number base and
that this base must itself be a power of two. In
the very early days of microcomputers, base
eight or octal was used. This made use of the
eight numbers 0 1o 7 and any digit in octal
represented three bits of binary. For example

octal 75 = binary 111 101 = decimal 61

However, the most common microproces-
sors all deal with eight bits, while two octal
digits cannot represent more than six bits, Asa
result all machine-code programming is done
nowadays using numbers in base 16 or hexa-
decimal — figure 1.

The first 10 digits of hexadecimal are the
familar digits 0 to 9 but the last six press into
service the first six letters of the alphabet, A to
F. In this case they represent not a sound but a
number. So, 23 decimal equals 17 hexadecimal
— one 16 and seven units. With two hexa-
decimal digits you can represent up to 256
decimal numbers and with four hexadecimal
digits you can represent up to 65,536 decimal

Figure 2. Registers of the 6502. Other CPUs have different arrangements of registers.

16 bits wide, Can hold addresses up to FFFF

May be treated as two separate bytes with one register holding the high byte (PCH) and the

ather the low byte (PCL) of the address.
PCH

Program Counter PC

PCL

Processor Status Word  PSW

Stack Pointer SP
Can hold addresses up to FF
The first 256 addresses are called

280 page

numbers. Sinclair Research has simplified
matters by giving decimal equivalents of all
the hexadecimal numbers berween 00 and FF
and forcing you to enter machine-code
programs in decimal.

I mentioned that the term nybble is used for
a group of four bits. You may have noticed
that four bits can be represented by the 16
numbers 0 to F in hexadecimal. By consider-
ing a byte as two separate nybbles, one can
quickly convert the bit pattern into a hexa-
decimal number using a table of bit patterns
for each of the 16 numbers because the same
hexadecimal digit represents the same bit
pattern in each nybble.

Processing data

As we saw earlier the simplest useful com-
puter system need consist of only memory, a
microprocessor chip or CPU and some
method of in- and outputting data. Unseen by
the user are a collection of interconnections
grouped together into two buses along which
signals may flow between the CPU and
memory. Some CPUs use only one bus to
carry the two kinds of signal at different times.

One of the two buses carries the pattern of
bits which corresponds to the address of a
memory location. Perhaps the simplest
analogy for memory locations is to think of a
stack of trays numbered from zero in hexa-
decimal. The common CPUs require an
address bus 16 connections wide.

Since there are 65,536 ways of arranging a
pattern of 16 bits so any pattern of bits will
identify only one location in the memory. 16
bits can be represented by four hexadecimal
digits. Just because a CPU can address 65,536
memory locations does not mean it has to have
that much memory available to it nor must the
memory necessarily follow on from one area to
another.

When the CPU looks to see what is in the
memory, it is said to be reading. When it is
storing something in memory, it i$ writing.
Some areas of memory only permit reading
and are called ROM. If reading and writing
are permitted the memory is called RAM.

The way different arcas of memory are
allocated their functions can be seen from the
memory map. Studying this carefully will tell
you into which parts of the memory you can
load machine code.

The second bus carries data. In this context
the word data can mean a number, a bit
pattern, a part of an address or an instruction.
The common microprocessors have a data bus
eight connections wide which allows 256 bit
patterns to be carried and conveniently
represented by any two hexadecimal digits.

(eontinued on next pagel
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‘continued from previous pagel

Inside the microprocessor are a number of
registers, each capable of holding a pattern
eight bits wide. You can examine and modify
these registers directly or indirectly by using
the monitor program which looks at the key-
board and is responsible for the display.

Some microprocessors permit two eight-bit-
wide registers to be combined to form a single
16-bit-wide register. The number of registers
provided depends on the chip you have in
your computer. We shall be considering the
6502 chip used in the Micron, Apple, Pet and
Acorn Atom, but the underlying principles
can be applied to almost any other common
Processor.

Flags and stacks

There are seven registers in the 6502 — see
figure 2. Two are combined to give a 16-bit-
wide register, the program counter. This
keeps track of the address of the instruction
the processor is to execute next.

The accumulator, A, is the main working
register — all the arithmetic and logical
operations take place between the accumulator
and memory. Two other registers are labelled
X and Y and perform a much more limited
range of operations than the A register.

They are commonly used for counting the
number of times the program performs a loop
or for indexed addressing.

When an instruction has been executed it is
useful to have some indication of the results.
This is provided by the processor-status word,
PSW, held by the sixth register. The bits in
the PSW are called flags and when a bit is at
logic 1 the flag is said to be “set”. When at
logic O the flag is “reset”. Each flag is affected
by different conditions resulting from the last
operation or data movement.

For example, if the hexadecimal number 2A
were moved into the accumulator, the zero
flag would be reset indicating that the result of
the last operation was not zero. This may seem
a rather trivial facility for the microprocessor
to have, but programs can be made to branch
depending on the result of an operation, and
conditional branches are among the most
powerful instructions available.

Sometimes the computer has to break from
the smooth flow of a program and perform
another job for a short time. For example, a
burglar opening the back window has inter-
rupted your Space Invader program, and the
computer has jumped to a section of program
which calls the police.

While waiting for the police you can con-
tinue your game because the first thing the
police-calling program would do is store the
registers A, X, Y and PSW in a portion of
memory known as the “stack”. The “inter-
rupt" itself would store the program counter.

Putting things on the stack is called “‘push-
ing""; removing them is called “popping’ and
is done when the program called by the inter-
rupt has completed its operation and a return
to the original program is required.

The stack is also used when subroutines are
called or for temporary storage of a register.
The stack pointer points to the memory
location where the last item was stored.

Whatever microprocessor chip your <om-
puter contains, it will have some or all of these
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features. Consider the

program:

following Basic

10 LETA = 255
20 LETA = A1
30 IF A>0 THEN 20
40 PRINT A

50 BREAK

Although at first sight this program would
look very different written in machine code,
the individual steps would be remarkably
similar. In a Basic program one does not have
to say where in memory it is to be loaded,
which register the variable A is to be put into
or from where the computer is to start
executing its instructions from — Run does
this automatically.

Nor does one have to give the address of the
subroutine which will cause the result to be
displayed — Print in Basic. In machine code,
however, you will have to do all these things
vourself, but you are still helped a little.

Most monitors contain very useful sub-
routines which are available to the machine-
code programmer. Careful study of a well-
documented monitor will prove very valuable
when writing your own programs.

We often forget that what we call program-
ming consists of two separate and distinct
processes. First, the programmer decides on
the steps by which his objective is to be
achieved. Then he codes it in a form suitable
for the computer to understand. Carrying out
the first of these we obtain something like this:
M Load register A with 255 decimal
M Take 1 from register A
BIf the result is not 0, jump back 1o the

last step
BJump to the subroutine for displaying the

result
M Break

Each line can be considered as an instruction
which consists itself of two parts; an operation

— do this — and an operand — to this. Sucha |

program would be very clumsy and time-con-
suming to write. Recognising this, the micro
manufacturers have given each operation a
mnemonic code which is an easy-to-under-
stand abbreviation.
Writing the same program in mnemonic
code for the operations we have;
LDA
DEC
BNE
JSR
BRK
Most machine-code programs are written
initially in this form using the appropriate
mnemonics. The mnemonics must now be
hand-assembled by replacing each one with its
appropriate op-code. Fully assembled and
with the operations and addresses added, it
would look something like this — starting
address 0400:
0400 A9 FF
0402 C6
0403 DO
0405 2075FE
0408 00
Each pair of hexadecimal digits, one byte,
occupies one location in memory. Each
memory location requires four hexadecimal
digits to define it. Notice also that in writing
the assembled program, each line contains one
instruction, i.e., one operation plus one
operand, which is why the program appears to
skip over some memory locations,

Looking at the program one may wonder
how the computer knows whether a pair of
digits is intended to be an op-code or an
operand: in fact, ut does not know. Rather, it
operates in a similar way to the single-key
entry mode of the ZX-80/] where if a key is
pressed after a line number, 1 must be a
command.

When a machine-code program is executed,
the starting address is entered and the first
byte encountered is treated as an op-code. In
our example, executing the program from
0400 will cause the first byte, A9, to be read as
an op-code meaning: “Load register A with
the number which follows™.

Executing the same program from 0401 will
cause the first byte read, FF, 1o be treated as
an op-code. Depending on the microprocessor
concerned, FF may or may not be a valid op-
code. In any event, the result would not be
what was intended.

A serious machine-code programmer would
invest in an assembler which 1s in effect a low-
level language. Such a facility, held in ROM
or loaded from tape as required, allows the
mnemonic for the operation, followed by the
operand, to be entered.

At the end of each line, the assembler trans-
lates the operation into the correct op-code and
allocates it together with the operand to
memory. Clearly, this procedure is less tedious
than hand-assembling a program by looking
up the op-code in the system manual.

Disassembler listing

Translator-type assemblers are very eflicient
in the use of memory and identical in length
with a hand-assembled program. Some assem-
blers are very sophisticated and save the pro-
grammer a good deal of work in other ways,
too. For example, it may be possible to give an
address a label. When a branch to this address
is required, the programmer need only type
the appropriate mnemonic followed by the
label; the assembler will then insert the
appropriate number of steps the program must
jump. Even if you hand-assemble all your
programs, this is a useful idea to imitate.

If, for example, you require to set a time
delay at a number of points in the program,
then labelling this delay timer as well as
specifying the address every time the sub-
routine is called, is an excellent way to keep
track of what is supposed to be happening in
the program.

If you are familiar with Basic you will know
how useful it is to be able to List a program
when debugging it. An assembler causes the
mnemonic to be converted to the correct op-
code and stored in memory. To look at the op-
code in memory and convert it back to the
appropriale mMONemMONic requires a program
which does just the opposite. Not unexpect-
edly, it is called a disassembler and super-
ficially it acts in a similar way to listing a Basic
program. A disassembler acts independently
of an assembler and can be used even with
hand-assembled programs loaded from a hexa-
decimal.

There are horses for courses and only a
masochist would write machine-code
programs for number-crunching. Yet for fast-
moving games or control from the computer,
vou will have backed a winner.
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Sinclair ZX81 Personal Comp

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

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

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

Lower price: higher capability

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

It uses the same micro-processor,
but incorporates a new, more power-
ful 8K BASIC ROM - the ‘trained
intelligence’ of the computer. This
chip works in decimals, handles logs
and trig, allows you to plot graphs,
and builds up animated displays.

And the ZX81 incorporates other
operation refinements - the facility
to load and save named programs
on cassette, for example, and to
drive the new ZX Printer.

BASIC manual

New

Every ZXB1 comes with a comprehénsive, spacially- written
manual - a complete course in BASIC programming, from

first pringiples to complex programs.

the heart of a system
that grows with you. _

Higher specification, iower price —
how's it done?

Quite simply, by design. The ZX80
reduced the chips in a working
computer from 40 orso, to 21. The
ZX81 reduces 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.

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

® Unigue syntax-check and report
codes identify programming errors
immediately.

@ Full range of mathematical and
scientific functions accurate to eight
decimal places. ;

® Graph-drawing and animated-
display facilities.

® Multi-dimensional string and
numerical arrays.

® Up to 26 FOR/NEXT loops.

® Randomise function = useful for

games as well as serious applications.

® Cassette LOAD and SAVE with
named programs.

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

@® Able to drive the new Sinclair
printer.

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

Built:
£69.%

Kit or built —it’s up to you!

You'll be surprised how easy the
ZX81 kit is to build: just four chips to
assemble (plus, of course the other
discrete components) — a few hours'
work with a fine-tipped soldering iron.
And you may already have a suitable
mains adaptor-600mAat9VvDC
nominal unregulated (supplied with
built version).

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




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

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

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

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

— g | — | [
Z X8I

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

Tel: (0276) 66104 & 21282.

Available now-
the ZX Printer
foronly £49.%

Designed exclusively for use with
the ZX81 (and ZX80 with 8K BASIC
ROM), the printer offers full alpha-
numerics and highly sophisticated
graphics.

A special feature is COPY, which
prints out exactly what is on the
whole TV screen without the need
for further intructions.

2987
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-
-

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

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

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

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

How to order your ZX81

BY PHONE - Access, Barclaycard or
Trustcard holders can call

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

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

rTn‘. Sinclair Research Ltd, FREEPOST 7, Cambridge, CB21YY.

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

EITHER WAY - please allow up to

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

| |

- -!- | — L L
FREEPOST - no stamp needed.

Order
| oty  item | Code | Itemprice | Total |
£ £
I Sinclair ZX81 Pe fsnﬁa'l'tfﬁ-rﬁpuiﬂr kit(s). Price includes - I
| | ZX81BASIC manual, excludes mains adaptor. 12 49.95 - |
Ready-assembled Sinclair ZX81 Personal Computer(s).
I Price includes ZX81 BASIC manual and mains adaptor. | 11 69.85 ; l
I _Mains Adaptor(s) (600 mA at9 V DC nominal unregulated). | 10 8.95 |
I _1§K~EYTE E‘."‘E‘T_FP‘?“- _ 18 49.85 I
_|_Sinclair ZX Printer, 27 4985 |
I | 8K BASIC ROM to fit ZX80 17 1995 | |
| ____| Postand Packing, | | 2.85 I
| OPiease tick it you require a VAT receipt TOTAL £ —1
| *1 enclose a cheque/postal order payable to Sinclair Research Ltd, for £ — |
l *Please charge to my Access/Barclaycard/Trustcard account no. I
l *Flease delele/complete as applicable l ___._,li LN S0 | l | ) I
Pleass print,
I Name: Mr/MrsiMiss || Ll r o o A e S S S | I
| Address:|_| | : ol ey Bopy F1ogny |
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INTERACTIVE dan systems

Online Conferences Ltd

Argyle House

NORTHWOOD HILLS

Middx -

HA6 1TS Qur Ref: JS/PL

Dear Jane

We have now had the opportunity to follow up the many leads
we received at the 1981 Microcomputer Show, and arc pleased
to say that this show was, without doubt, the most successful
show we have ever attended.

We have signed up several new dealers, including one in Lire,
and in total the new business we found at the show could result
in orders to the value of L£lm over the next twelve months.

We will be back in 1982!

Yours sincerely

O -
J on Spe ncer
Marketing Director
I
17S.
wood Hills: Middlesex, HAG

se, Nort
;;gﬂez:g‘u 1 Telex: 923498

Online Gnnfurnnﬁ:i;hd{b
Telephone: ort
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“OUTSTANDINGLY USEFUL"

Price £7.95 incl. UK postage

THE ISBN 0907211 01 1
THE ZX81 COMPANION was reviewed
in the September 1981 issue of the
zxa1 Educational ZX80/81 Users” Group

c 0 Newsletter as follows:
MPAN ION Bob Maunder’'s ZXB0 Companion was rightly recognised to be

one of the best books published on progressive use of
Sinclair's first micro, This is likely to gain a similar reputation,
In its 130 pages, its author does not go as far as he did before,
but his attempt to show meaningful uses of tha machine is
brilliantly successtul.

The book has four sactions, with the author exploring in turn
interactive graphics (gamingl, information retrieval,
educational computing, and the ZXB! monitor, In each case
the exploration is thoughtfully written, detailed, and illustrated
with meaningful programs. The educational section is the
same — Bob Maunder is a teacher — and here we find sensible
ideas, tips, warnings and programs too. The monitor listing
{0000 to OCBO), while unique, is less fully backed up, and wili
be of no use (o the ZX81 beginner without some knowledge of
Z-80 assembly.

B‘Db MEUI"IdEI' To conclude this book is definitely an outstandingly useful
second step for the ZXB1 user,

Send cheques for £7.95 to:

LINSAC LINSAC v

68 BARKER ROAD, LINTHORPE,
| MIDDLESBROUGH TS5 5ES

ACORN ATOM Mini FIOPFY Disks

DO IT YOURSELF
LOW COST

JOYSTICKS

1 or 2 joysticks can be attached to the ATOM
for a total cost of about £8 each.

FEATURES

Simple construction and connection !
Do it yourself with basic tools
Case mounted or ‘gadget box’ joystick sockets
[ 1 or 2 joysticks or up to 4 paddies with fire keys
Save the keyboard from game hammearing
Simple software control - details supplied rpagh
SUITABLE FOR UNEXPANDED ATOM M::" ez

SEND £2-50 FOR | [E&
FULL CONSTRUCTION DETAILS MICROCOP

Muni FI ol ey

Mini Fl
M Fi

PLUS . ... SOFTWARE NOTES Mol Odomie: : y
PLUS ... SAMPLE PROGRAMS | E‘E'SE;FE;& e ummmmm
To Burg-aids, 32 Guithavon Rd, Witham, Essex [EEEUTIICLIRE AN Cord Orders 051-236 0707

I | (7% 38,
Mote: no parts sunplied | no cradit cards | ¥IsA
| —
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Martin Buckeley shows you
how to write a series of
machine-code subroutines,
culminating in a fast game of
Breakout.

FOR THOSE NEW to machine code, a register
comprises eight cells or bits, which represent
values rising in powers of two from the right.
Each register can thus hold a value between 0
and 255 depending on which cells are set —
that is, those which contain ones — and those
which are not — those which contain zeros.
The seven registers which can be addressed
directly are identified by the letters a,b,c,d,e,h,l.
Registers be, de, and hl can operate in pairs to
represent values from 0 to 65,535 — thar is,
256 multiplied by the left register added to the
right register. In the example, register b has
the value 64, and register ¢ the value 136, but
the pair together represent the value 16,520.

b
[0]11]0 [ofo[ofo[o
1286432168421

¢
12664 321684 21

Register a is an accumulator register used
for additions and comparisons.

In machine code, the Z-80A is addressed
directly using numbers in the range 0 to 255.
The two numbers 203 (CB h) and 237 (ED h)
act in a similar manner to shift keys. Used as a
prefix, they extend the list of machine code
commands to 559. A full list of these codes
appears in appendix A of the ZX-81 manual,
but here are a few examples to enlarge on the
mnoemonics used:

Write fast~-movin
on your ZX-81

cpN Compare with the following
number — returns a zero if true.

add a,b Add the wvalue of register b to
register a.

inc b Increment register b.

dec b Decrement register b.

ld hi,NN Load register pair hl with the
values of the next two numbers.

Id de,(NN) Load register pair de with the value
held at memory location
(N + 256"N|

jp NN Jump to memaory location
(N + 266*N)

ipz, NN Jump if zero to location
(N + 266*N)

jpnz, NN Jump if not zero to NN

jr DIS Relative jump to the memory
location indicated by the next
number, N less than 127 jumps
forward. N greater than 128 jumps
265-N backwards,

call NN Equivalent to Basic Gosub

ret Equivalent 1o Basic Return

retz Return if zero

Before launching into the Breakout program
we ought to have a rough outline of what we
require, and | propose to tackle the job under
the following four headings: move ball, move
bat, draw board and the scoring mechanism.

All four jobs require a routine to plot a

id a,b Load register a with the value of : ; |
register b. character at a given location — the equivalent
ida,N . Load register a with the next | of the Print At instruction in Basic — and this

number in the list. will be our first subroutine. We will use

300 CLS Driver and loader program,

310 LET A& = USR 14742 REM PRINT EOARD

320 PRINT AT 17,0;"SCORE (6 spaces) BALL"

322 PRINT AT 19,0;"KEYS 1/0 MOVE BAT"

324 PRINT AT 20,0;"NEWLINE DELIVERS BaALL"

330 POKE 146507, INT (RND¥i2)+2 REM RANDOM LINE NUMEER 2-13

340 PDKE 1&51i5,2 |

350 POKE 16514, INT (RND%x2)%2 REM RANDOH DIRN. 0 or 2 .

360 PDKE 146517 ,CODE IMNKEY®

370 IF CODE INKEY$=118 THEN GOTO 420

400 LET A=USR 14593

410 GOTD 3&0

420 IF PEEK 146518 = 252 THEN GOTO 300

430 POKE is&508,2

440 LET A = USR 14593

450 POKE 146517 ,CODE INKEYS

4560 IF PEEK 16508=0 THEN GOTO Si0D

470 IF PEEK 146548 ) 100 THEM GOTO 440

480 IF PEEK 14548 » S0 THEN GOTOD 440

490 IF PEEK 16548 > 20 THEN GOTD 440

S00 GOTOD 440

540 PRINT AT 4i7,56;PEEK 14&51iB

S20 PRINT AT 17,16;PEEK 16519

S30 GOTO 330

200 PRINT "START LOCATION"

gi0 INPUT A

S20FOR N=A TOD 16850

230 INPUT B

240 IF_B}25S THEN STOP

950 PRINT AT 4i8,0;N;"(space)" ;B

940 SCROLL

970 POKE N,EB

930 NEXT N '

990 STOP
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registers b and ¢ independently 1o hold the
column and line positions, and register a to

hold the character to be plotted.
{BASIC : PRINT AT c¢.b;CHR% a)

The de and hl registers are used to compile
the address of the memory location equivalent
to the required screen position. 16396 holds
the address of the start of the display file.
What we require our subroutine to do is count
forward 32 characters for each line, skip any
end-of-line markers — 118 — and add the
column position.

Now we can start programming. We need to
reserve memory to hold the program and this
is done as suggested by Sinclair, behind the

first Rem. Switch on and key:

100 REM
followed by 340 zeros — about 10.5 lines.
When your finger recovers, enter lines 900 to
980 of our code loader.

For reasons [ shall explain later, we com-
mence our subroutine at memory location
16520, so Run the program and enter 16520 to
the first prompt. Now enter the code numbers
in column two of the list, and the ZX-81
should print out the first two columns for you.
When you reach

16552 201 C9 ret
enter 999, and the program should stop.

To test this routine, we must assign values
to registers a,b, and ¢, and this is achieved in
the next few lines. Run the program again.
This time start at memory location 16514, and
enter:

16514 62
16515 61
16518 6
16517 0
16518 14
18519 O Line number
000 STOP program
If you now type
LET A = USR 16514
you should see an “X" appear in the top left of
your screen. To vary its position, Poke a new
line number — 0 to 15 only since 16 will crash
— into 16519 and a new column number — 0
to 31 — into 16517. You can Poke any code
you like into 16515.

Now that we have a plotting routine, it is
time to think about how to move the ball. This
is achieved by deleting the existing ball,
changing the line and column position and
then replotting the ball.

There are four pieces of information we
require to do this, and we shall store them in
the locations indicated:

Id a,N

Code for an ‘X’
Id b,N

Column number
Id .M :

.. jCurrent ling numbar 16507

Bak m“m{ﬂurram column number 16508
Horizontal direction 16514

Vertical direction 16515

To avoid negative values, the ball direction




graphics

is indicated by either a 0 which decreases line/
column value, or 2 which increases line/column
number. To find the new ball position we will
use the formula:

MNew Position = Old Position + Indicator — 1

Load your program and then Run. For the
start location enter 16643 and all the lines up
to 16680,

The next thing to consider is how to change
the direction indicators. This is done in the
lines 16553 to 16565, where for any given
memory location in hl a 0 will be changed o a
2 and a 2 to a 0. Run the program again and
with line 16553 as the start location, key in
lines 16553 to 16565,

The next two sections of the program enter
gither the horizontal or wvertical indicator
locations into hl before calling the switch
routine. The start location is 16566 and the
routine ends at 16580,

We must now consider the conditions for
switching the vertical indicator:

W The ball is in line 1

M The ball is in line 14

and those for switching the column indicator:
B The ball is in column 28

B The ball hits the bat

Wit hits a front brick in the wall

Wit hits a back brick in the wall

In the next section we cover these conditions
and also keep a tally of deleted bricks counting
1 for a brick from the front wall and 5 for one
in the rear wall. Further, we will keep a tally of
balls used. So, the start location is 16681 and
the codes run to 16741.

To test the program so far, we must now
enter a few lines of the Basic program which
will act as the controlling program, Use my
line numbering as there are further lines to be
inserted later.

300 POKE 16518, 0

310 POKE 16519, 0

330 POKE 16507, INT(RND *12)+2
340 POKE 16514, INTIRND *2)"2
350 POKE 16515, 2

430 POKE 16508, 2

440 LET A = USR 168612

460 |F PEEK 16508 = 0 THEN GOTO 510
500 GOTO 440

510 INPUT A%

520 GOTO 330

If everything is working, Run should pro-
duce a ball bouncing around the screen. If you
have problems delete lines 930 o 960
inclusive, add

950 PRINT N;"space”:PEEK N
then Goto 900 and check your listing.

Our project is now nearing completion, but
as yet we still need a moving bat, the board,
and a way of presenting the score.

Three CHRS 133s make a reasonably-sized
bat, and using Basic to Poke keystrokes into
16517 we can transfer bat moves into the

16520 38 26 1d h,N
16521 0 00

{6522 105 69 1d 1,c
16523 203 CE

16524 37 25 sla 1
16525 203 CE

16526 37 25 sla 1
16527 203 CE

{16528 37 25 sla 1
{6529 203 CB

16530 27 25 sla l
165314 203 CB

16532 37 25 sla 1
16533 203 CE

16534 20 14 rlh

16535 89 S9 1d e,;c
16536 22 i6 1ld d,N
156537 0 00

16538 25 19 add hl,de
16539 g8 S8 1d e,b
16540 25 19 nadd hl,de
165414 237 ED

16542 94 SBE 1d de, (NN)
16543 i2 0C

16544 a4 40

16545 25 19 add hl,de
16546 17 14 1d de,NN
16547 i 041

16548 0 00

16549 25 19 add hl,de
16550 86 S6 1d d,(hl)
16551 119 7?7 1d (hl),a
igns2 201 C9 ret

156553 126 7E 1d a,(hl)
16554 254 FE cp N
16555 0 00

16556 32 20 jrnz DIS
16557 4 04

16558 &0 3C inc a
16559 60 3C inc a
16560 24 18 jr DIS
16561 2 02

16562 61 3D dec a
165463 &4 3D dec a
16564 119 77 1d (hl),a
165465 201 C9 ret

16566 33 214 1d hl,NN
16567 130 82

16568 b4 40
165469 20% CD call NN
16570 169 A9
16571 64 40
16572 24 18 jr DIS
16573 iie 74
16574 33 2i 1d hl,NN
16575 134 B3
16576 &4 40
16577 205 CD call NN
16578 169 A9
16579 64 410
16580 201 C? ret
{6581 1214 79 14 a;c
16582 254 FE cp N
16583 0 00
16584 200 CB ret 2
16585 {3 0D dec c
16586 201 C? ret
16587 i2zi *9 1d a,c
isS88 254 FE cp N
16589 i3 0D
16590 200 CB ret z
165914 i2 0C inc ¢
165592 204 C? ret
16593 & 06 1d b,N
16594 i 0%
16595 62 3E 1d a,N
16596 0 00
16597 33 214 1d hl,NN
16598 i32 B4
16599 &4 40
16600 78 4E 1d c,(hl)
16601 205 CD call NN
16602 i34 88
16603 64 40
16604 i3 0D dec c
16605 205 CD call NN
i6b606 1346 B8
16607 &4 40
i6608 13 0D dec c
16609 205 CD «call NN
16640 i36 88
i6611 54 40
{6612 33 214 1d hl,NN
16613 i33 85 .

{continued on next pagel

machine-code program. We shall have to stop
the bat exceeding the game area, but it will
always be in column 1, so we need only store
its line number — in 16516. Load the program
again and Goto 900. Now enter lines 16581 to
16642,

Now enter 999 and then key this line:

450 POKE 16517, CODE INKEY$
This section of the program can now be tested
by entering the Basic line
440 LET A = USR 16583

and running it. If all is well, the bat should run
up and down the lefi-hand side of the screen.

We now arrive at the board-drawing routine.
It is feasible to write this in Basic, and you
might like to try it to compare execution
speed. Goto 900 then and the start location is
16742. The board-drawing routine ends at
16809,

Thar is the end of the machine code, all that
now remains is to complete the Basic driver

program. The whole program is shown in
listing 1. Lines 470 to 490 vary the speed of
the ball and may be omitted for a faster game,
or alternatively substitute:

470FORQ = 1TOD 3

490 NEXT Q

for a slower game. Using Pause introduces a
flicker into an otherwise rock-steady perform-
ance. The addition of lines 322 and 324 make
the program a little more user-friendly.

322 PRINT AT 19,0;"KEYS 1/0 MOVE THE
BAT" :

324 PRINT AT 20,0;"NEWLINE DELIVERS THE
BALL"

You now have the basic ingredients for
writing your own fast-moving games programs.
A full listing of this program is available from
me at 33 Stoneham Lane, Swaythling, South-
ampton. Please send £1 plus a stamped,
addressed envelope; ¢ :nd an extra £1.50 if you
want a casserte as well.
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16614
16615
16616
16647
16648

16619
16620

16621
16622
16623
16624
16625
16626
16627
16628
164629
16630
16631
164632
16633
16634
16635
16636
16637
16638
16639
16640
16641
16642
16643
16644
16645
16646
16647
i6648
16649
16650
16651
16452
16653
16654
16655
16656
16657
16658
16659
16660
16661
16662
16663
16664
14665
16666
16667
16668
16669
16670
16671
16672
16673
16674
164675
16676
16677
16678
16679
16680
16681

64
126
254

29
204
197

64
254

28
204
203

64

62
133
205
i36

b4

i2
205
136

&4

12
205
136

64
i21

S0
132

b4

33
123

&4

78

35

70
120
254

0
200

62
0
205
136
&4
17
123
b4
33
130
64
i26
129
61
79
i8
35
19
126
izs
61
71
i8
62
oY
205
136
64
i21

40
7E
FE
iD
cc
CS5
40
FE
iC
B b
Ck
40
3E
85
cb
88
40
0c
cCD
88
40
oc
cb
a8
40
79
32
34
40
a1
7R
40
4E
23
46
78
FE
0o
ce
3E
0o
CD
88
40
i1
78
40
21
82
40
JE
81
3D
4F
i2
&3
i3
4
80
3D
47
12
3E
34
CD
88
40
79

{continued from previous pagel

1d a, (hl)
cp N

call z,NN

cp N

call z,NN

1d a,N

call NN

ingc C
call NN

inc ¢
call NN

1d a,c
1d(NN) ,a

1d hl,NN

1d c,(hl)
inc hl

1d b, (hl)
ld a,b

cp N

ret z
1d a,N

call NN

ld de,NN

1d hl,NN

1d a,(hl)
add a,c
dec a

1d c,a

ld (de);a
inc hl
inc de

ld a,{(hl)
add a,b
dec a

l1d b,a

1d (de);a
ld a,N

ciall NN

1d a,c

16682
16683
16684
16685
16686
16687
i6688
16689
16690
16691
16692
16693
16654
164695
16696
16697
16658
16699
16700
16701
16702
16703
16704
16705
16706
16707
16708
16709
16710
16711
16742
16743
16714
16745
16716
16747
16718

16749
16720

167214
16722
16723
16724
16725
16726
16727
16728
16729
16730
16731
16732
16733
16734
16735
16736
16737
16738
16739
16740
16741
16742
16743
16744
16745
16746
16747
16748
16749
16750

254

40
136
254

i4

40
132
120
254

28

40
135
254

40

ize
254
133
202
190

b4
254

40

254
189
i?2

24
30

33
134
b4
126
134
119
195
190
64
33
135
64
52
b2

S0
134
64
62

205
136
64
201
62
128

29
i4
is
205
136
64

FE
Di
28
88
FE
0E
=8
B4
78
FE
iC
28
87
FE
0o
28
iCc
7A
FE
85
Ch
BE
40
FE
0B
28
07
FE
ED
co

0sS
i8

- 5 23
01
21
86
40
7E
83
77
c3
BE
40
21
87
40
34

02
32
83
40
3E
00
cCD
88
40
ce
JE
80
06
iD
0E
0OF
CDh
8e
40

cp N

jrz DIS

jrz DIS

1d a,b
cp N

jrz DIS
cp N
jrz DIS

ld a,d
cp N

Jp z,NN

cp N
jrz DIS
cp N

ret nz
ld &,N

jr DIS
1d e,N

1d h1,NN

1d a,(hl)

add a,e

1d ¢(hl),a

Jp NN
1d hl,NN
incthl)

1d a,N

1d{NN) ,a

1d a,N

tall NN
ret

1d a,N

1d b, N

ld c,N

call NN

16751

16752

16753

16754
16755
16756
16757
16758
16759
16760

16761

16762
16763
16764
16765
16766
16767
16768
16769
16770
16771

16772
16773
16774
16775
16776
16777
16778
16779
16780
16781
i6782
16783
16784
16785
16786
16787
16788
16789
16790
16791
16792
16793
16794
16795
16796
16797
16798
16799
16800
16801
i6802
16803
16804
16805
16806
16807
16808
16809
i6810
16811
16812
16813
16814
16815
16816
16817
16818
16819

13
32
250
i4

205
i36
64
14
i5
205
136
64

32
243

24
14
14
62
189
205

136
64
i3

250

120
254
ig

240
14
14

205
136
64
i3

aso

120
254
{5
32
240
33
134
64
54

35
54

2014

cooooocooo oo

dec c
jrnz DIS

1d c,N

call NN

1d c,N

call NN

dec b
Jgrnz DIS

1d b,N
1d ¢,N
1d a,N

call NN

dec ¢
jenz DIS

dec b
1d a,b
cp N

Jrnz DIS

1d c,N
ld a,N
call NN

dec ¢
Jjrnz DIS

dec b
1d a;b
cp N

irnz DIS

1d h1,NN

ld(hl),N

inc hl
1d(hl),N

ret
nop
nop
nop
nop
nop
nop
nop
nop
nop
nop
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" THIS IS NOT A
PRACTICE DRILL! EARTH )
IS BEING INVADED |

ON YOUR 1580 & VGENIE
Galaxy Invasion

The newest and most exciting invaders
=g type game yet! Cruel and crafty aliens

sedadiegan attack Earth. You are the sole defender. b N
: 2 As you fire your laser at the aliens A't'tﬂ(:k Fm-ce
L]

they swoop down and bomb you. Dodge the alien Ramships and fire

__..,’ missiles to destroy them before they get
TRSEB0 Levell & 116K Tape you. The alien Flagship uses his deadly

Video Genie 16K Tape laser bolt to transform a Ramship into
another Flagship or into your ship's

y ) |
superm double. Look out! Destroy your double

and you could destroy yourself.
WW' TRS80 Level | & 11 16K Tape
; R " video Genie EG3003 16K Tape
i N f{ Robot Attack ¢
T e P WL A

fh — A R

N the amazing ASTEROIDS s T“t by

oW azing arcade L‘?

game for your TRS 80! Your ship is Ttm A.t-l‘s
floating in the middle of an astercid belt! s

¥ ————
| Your only escape is to destroy them and TRS 80 Levels | & Il 16 K Tape
the crafty alien spacecraft! Blast them
| with your laser, thrust, rotate or hit % 4 Video Genie 16 K Tape

hyperspace to survive! "[he Mewest and Most .ﬁﬁlclunmng A_rcadrr
TR Is1 & 116K T: Game that T.n"uLIKS hﬂSHUSE Reached Flanet

| S80Levels| & 6 e Earth. You can't help vourself. You have to
stop them at all cost. Don't let up. Written

Video Genie 16K Tape
especially for high quality graphics you'll

Cosmic Fighter A smovbdaazssandoxciodoy neacion

=, 0

1
Your fighter appears below a convoy of
I Aliens! If you destroy them another set qo ___ MAN
appears who seem to be slightly -:;I.everer ) Watch out behind you!
than before! Soon your space station ‘\‘j As you hurry through (2
nears but before you can dock the station = the maze collecting -
comes under attack! Survival is up to you! _ . YOUr eneray ?
i The excitamant is just Baginningl! A T moduies you score poinis. But don T et ine
TRS80Lavels | & Il 16K Tape Gobblemen catch you. If you are crafty
i i sneek up behind them and neutralise them
WAORO IS T to gain extra points, Just keep a waitch
When they attack you they come in fast
Just don't lose your nerve,
| v ||I| TRS B0 Levels | & 11 16 K Tape
"AVEA B Video Genie 16 K Tape
3-D means that as you wander througlythe mazés and bu:ldlngsA“ 'ra s
full screen graphic display constantly shows your position in a Fe p_e_ ............... =N

THEESSENTIALSOFTWARE COMPANY

perspective format as though you were actually therel This “rat's @ | )
eye’ view adds an entirely new dimension to adventure. 5 y (Viscounti Ltd.) 01-837 3154 |
English language commands can be entered at any time to manipu- % ; 47 Brunswick Centre, London WCIN 1AF
late your environment. The command sets are extensive and sophisti- 8. Dieposalandas S ilnmi e e ol
cated. Dozens of objects are scattered throughout the mazes and V. encioses sismped sel sdcressed envelope :
buildings. You can pick them up, burn them, throw them, etc. You IE : e :
may need the sword to fight of an ugly little man. Or a steel rod to i {plus 50p post & packing) :
hold apart crushing walls. Deathmaze 5000 and Labyrinth allow the g I Signatuse I
traditional one and two word commands. Asylum incorporates our - I Name '
Advanced Language Interpreter (ALI), which allows full sentence : Address :
inpl'“' 1 Postcode I
\’.. . Deathmaze and Labyrinth consist of over 550 locations| 5 U o ACCEEE Noks I

Mylum tops 1200 locations! R
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PROJECT

DIGITISNG - ANAIOGUE

Continuing his series on the
development of process-control
software, John Dawson tackles
the crucial problem of
converting information from
external equipment into
machine-readable form.

IN THE FIRST article in the series I described a
very simple digital-to-analogue converter
(D-A) which produced a voltage from a digital
number. This article is about the reverse
process, analogue-to-digital conversion (A-D),
and the uses to which an A-D converter can be
put for gathering data from the real world for
the computer to act on.

The listings give a program for setting the
time on the clock program [ listed last month.
I have found an error in the clock software —
nothing catastrophic, just that the week
counter does not increment without another
instruction STA WK inserted before line 150.

Analogue-to-digital conversion is a process
in which a variable voltage is measured and
described by a digital number. The analogue
voltage may be steady or it may alter
randomly or in a defined and regular way.
The wave-form in figure 1 is a sine wave, a
regular pattern which repeats irself without
variation. Eight bits, one byte, can describe
256 different states and this means that
analogue voltage somwhere between 0 and
2.55V can be measured to an accuracy of
10mV that is, one-hundredth of a volt.

Recently, 10-bit and 12-bit A-D converters
have become less expensive and more
common. They resolve or measure a signal
voltage to one part in 1,000 or one part in
4,000 respectively. The increased accuracy is
almost irrelevant for domestic measurements
and most of the work done in school
laboratories.

Most A-D converters use a technique
known as successive approximation. There is,
however, a second method which is faster, but

Figure 1. Voftage changes more rapidly when it
crosses the zero point (a) than near a peak (b).
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The Original Microsystemns VIA interface, with input from the multiplexer taken to the comparator.

more expensive, called flash conversion,
Successive approximation uses a converter to
produce a voltage from numbers generated by
the A-D board.

The reference voltage is compared with the
unknown, incoming analogue voltage and the
A-D chip hunts for the closesi*match between
the reference and the unknown. When all
eight bits of the converter are set to the best
match to the unknown voltage, the conversion
is finished and the computer reads the digital
number as the measurement of the analogue

valtage.
Successive approximation uses one
comparator circuit; in contrast, flash

conversion is performed using one comparator
circuit for each possible state of the output.
So, for an eight-bit converter, 256
comparators would be necessary — hence the
increased cost; while for a 10-bit converter,
1,024 comparators would be required. Flash
converters ¢an be wused, however, for
converting TV signals from one standard 10
another which involves working at
frequencies up to 10-15MHz.

The versatile interface adaptor chip (VIA)
analogue interface produced by Original
Microsystems Ltd at 39 High Street, North
Crawley, Newport Pagnell, Buckinghamshire,
is intended for the Tangerine Microtan com-
puter. However, the board will interface 10
any 6522 VIA chip and is just as suitable for
the Aim 65, Acorn Atom, or the BBC micro-
computer.

The board has eight unipolar analogue
inputs. That means that the inputs will
measure either positive or negative in relation

to zero but not both, in this case 0 to +5V.
There are also two D-A converters on the
board and a prototyping area in which
operational amplifiers or other circuits can be
hand-wired.

The board is made of glass fibre and is
double-sided but not through-plated. The
board fits comfortably into the Tangerine rack
and all the input and output connections are
brought to a standard 0.lin. pitch, 32-way
connector, Ths advantage of this system is
that you can move the board from one
computer to another by unplugging it and
changing the connector for one which has
been wired for the VIA outlet of the new
machine.

In a normal form the board costs £95; the
version supplied for this review had two
CA-3140 optional amplifiers added to the
outputs from the Ferranti D-A converters.
The ADC-0809 integrated circuit takes
between 100 and 150us. to read an analogue
voltage and return the digital equivalent, The
input is taken straight from the multiplexer,
the circuit that selects one of the eight inputs,
to the comparator.

There is no provision in this chip for
sampling and then holding the input while the
conversion is carried out. The consequence is
that for an accurate conversion, the input
must be stable to within a small fraction of the
input voltage for 100uwus. ar least,

The calculations to find the exact limits at
which the chip will work accurately are set out
in the Data Conversion Handbook by Donald
S Bruck but it may be reduced to this:

B For an eight-bit A-D with a full-scale input
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Oscilloscope trace of a 50Hz sine wave after conversion to digital and back to analogue.

voltage of 5V, the input must not change
more than 5512V =98938V) in 100us. or
98V /second.

The maximum rate of change of a sine
wave occurs when the voltage passes
through zero — figure 1. In the case of a
5V full-scale sine wave,

Frequency = rate of change = (2n x §)
Hence,
Frequency 28/31.4 approximately
3.1Haz.

For many applications the ADC-0809 chip
will be completely satisfactory, for example:

W Digitiser tablet where position is found from
pressure on a surface.

B Temperature control in a greenhouse or for
central-heating purposes.,

B Wind direction, rainfall, humidity, and other
meteorological data

B Measurement of the position of machinery,
perhaps a drilling jig

The Original Microsystems board is unlikely

to be successful in applications such as:

B Process control where there is a possibility
of positive feedback.
B Speech analysis.

rhythms, electrical changes in the muscles
and nervous reflexes.

Despite the calculations, I am uncertain
whether or not the Original Microsystem
board will be useful for the scanning camera I
intend to build for a forthcoming article. A
50Hz sine wave was analysed using the
Original Microsystems converters and turned
back into an analogue signal using the D-A
converter on the board. It gave reasonably
gccurate representation of the original and I
shall have to do more work to see just what
jobs can be done using this board,

The second A-D board [ want to describe in
this article is made by Sagus for /O Systems
Limited. It costs £135 and is intended
specifically for the Nascom microcomputer.
The 8in.-by-8in. board plugs directly into the
Nasbus and is made of glass fibre with
printed-circuit wiring on both sides and
plated-through connections. A silk-screen
print is used on one side to identify each
component and the board will be completed
with a solder-resist mask. The edge
connectors are gold-plated.

There is a PI/O chip on the board connected
through buffers to the Nasbus address and
data lines. None of the connections to the
Nasbus imposes more than one LS TTL load
to the Nasbus lines.

There is a generous prototyping area in one
corner of the board to which all the Nasbus
voltage rails are bought, with provision for
decoupling capacitors close o any integrated
circuits mounted in the prototype area. Eight
miniature jack sockets are provided on the
outer edge of the A-D board for the eight
analogue inputs and the input lines can be
broken close to each jack socket so that the
analogue signal can be routed through
operational amplifiers mounted in the
prototype area to condition the incoming
signal before it is passed to the analogue
multiplexer.

The multiplexer chip selects one of the
eight analogue channels and puts the same
analogue voltage on the output from the chip.
The chip used by Sagus is made by Harris and
has integral protection against excessive input
voltages. It can handle transient overloads of
several hundred volts.

B Test voliage measurement, B Physiological data capture such as heart feontinued on page 55)
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THE

COMPLETE SINCLAIR Z2X 81

BASIC COURSE

At last, a compraehensive text for your Sinclair ZX 81!
The complete BASIC Course is a manual which will
immediately become an indispensible weork of
reference for all your ZX 81 programming.

Whether you have never done any programming or
whether you are an expernenced microcomputer
user, the Complete BASIC Course will provide itsell
to you as an invaluable aid.

The Complete BASIC Course is designed to teach
you to write and develop BASIC programs for the
Sinclair ZX 81 = no other books or aids are
necessary. All is revealed in our easy step-by-slep
guide with programs and “test yoursell” exercises all
the way through.

As you become maore proficient with computing, the
Complete BASIC Course will continue to be an
essential guide. giving you finger tip references,
numerous advanced programming techniques and
memory saving devices specifically for the Sinclair
ZX 81,

HOW TO WRITE PROGRAMS:

Even if the idea of writing programs is completely
mystifying to you, the Complete BASIC Course will
show you just how easy il is. In no time you will be
able to write and enjoy complex programs for
whatever use you desire.

Using the proven "TOP-DOWN" approach, the
Complete BASIC Course will show you systematic
and simple ways Lo write programs. Even
expernenced programmers will benealit from this
Course, making programs easier 1o write and less
prone to error!

NUMEROUS EXAMPLES:

Every concept, every function is fully described by
simple programs that you can enter on your Sinclair
ZX 81 in minutes.

The Complete BASIC Course contains aver 100
programs and examples! These programs illustrate
the use and possibilities of the Sinclair ZX B1:

* Home use

¢ Financial analysis and planning
* Educational applications

* Games

& Mathemaltical applications

» Displays of ‘Artificial Intelligence’

EVERY FUNCTION COVERED:

No matter what your application, what your
confusion about any function, you will find it covered
in the Complete BASIC Course.

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

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

A PERMANENT WORK OF REFERENCE:

The Complete BASIC Course is an excellent
relerence work lor experienced programmers
(including Lips on using special technigues) as well
as a comprehensive step-by-step guide for
complete beginners.

The Complete BASIC Course has over 240 pages
filled with information in an attractive durable ring
binder - this is a lay-flat work of reference that
deserves a place next to every Sinclair ZX 81
microcomputer,
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30 PAOGRAMS

ZX81...

FOR THE
SINCLAIR

OTHER TITLES AVAILABLE:

Melbourne House is the world's leading publisher of
books and software for the Sinclair ZX 81,

The foliowing titles are also available if you wish 1o
expand your horizons:

BASIC Course Programs on Cassette -

All major programs in the BASIC Course are
available pre-recorded in this set of cassettes. This
is a valuable adjunct to the Course, saving you time
and effort.

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

Mot only over 30 programs, from arcade games to
the final challenging Draughis playing program,
which all fit into the unexpanded 1K Sinclair ZX 81
but also notes on how these programs were written
and special tips! Great valua!

Machine Language Programming Made Simple
for the Sinclair -

A complete beginner's guide to the computer’s own
language — Z80 machine language. Machine
language programs enable you o save on memory
and typically give you programs than run 10-30
limes faster than BASIC programs.

Understanding Your ZX 81 ROM -

A brilliant guide for more experienced programmers
by Dr. lan Logan, this book illustrates the Sinclair's
own operating system and how you can use il.
Includes special section on how to use machine
code routines in your BASIC p—rograms.

(E R R R E TR R RO TR RN RN AR R AL RN

* Order Form:

E Orders to Melbourne House Publishers

: 131 Trafalgar Road, Greenwich London SE10
+ (Correspondence 10 -
* Glebe Cottage. Station Road, Cheddington, Leighton &
= Buzzard, BEDS LU7 7TNA) -
: NAME: o
: .
E ADDRESS i il i 8
; s PO .. mnita B
* The Complete -
« Sinclair ZX 81 BASIC Course @ £17.50 :
«+ Basic Course :
= Programs on Casseite @ 250 .
= Not Only 30 Programs/Sinclair .
s ZX 81K @ L 6.95 .
E Machine Language -
* Programming Made Simple @€ 895 '
= Understanding Your ZX 81 ROM @ € 8.95
: Postage and Packing | ¢ 0.80 }
E Remittance enclosed £ :
'iili--.llilllIIIiiiiIiIIIIIIIII'II'I'i"l:




flisting continued fram page 53)
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(eontinued from page 53) Original Microsystems board and into memory. | subroutine in line 259, The labels ICURS,

After leaving the multiplexer, the analogue
signal is then taken to a sample-and-hold
circuit, and this is the crucial distinction
between the board made by Original
Microsystems and the one manufactured by
Sagus.

The sample-and-hold circuit looks at the
incoming analogue signal for about 15us. and
then holds that value while the analogue-to-
digital conversion is performed. The
difference between the two boards essentially
is then that the amplitude of the incoming
signal should not change substantally for
cither the whole period of the A-D
conversion, 100 to 150us. in the case of the
Original Microsystems board, or for the
period necessary for the sample to be taken
and frozen, 15us. in the case of the Sagus
board.

In fact, the board also has an extremely fast
A-D converter and the whole conversion
process, including the sample and hold, takes
30us. The designer says that the board will
accurately resolve speech and other analogue
signals up to a frequency of about 15kHz. The
rate at which you manage to make the board
work in your system will depend on how
clever you are at moving each value from the

The Sagus board dedicated to the Nascom,
is more sophisticated than the Original
Microsystems version and is selling well to
industrial users. The Original Microsystems
board seems a little overpriced in comparison
but should prove a compact and useful
analogue interface for applications which fall
within its limits — it is a worthwhile piece of
equipment to have as part of the real-time
system I am building.

The majority of the sofiware set out in the
listing is concerned with the dialogue between
the Tangerine Microtan computer and the
computer user. For example, the subroutine
“Display Time Frame™ displays the
information in the Times table in the top half
of the Microtan VDU screen,

Line 152 — LDX NULL — is an instructin
to load X with zero and the machine code at
location 673 to 675 will need altering by
anyone who is not using a two-pass assembler
and who cannot equate the label null 1o a zero
byte. The label SCTOP in line 161 refers to
the top lefi-hand memory location of the
Microtan VDU memory and this should be
altered to suit other systems.

The time-set program first clears the screen
using the subroutine CLS and then displays
the frame of information with the call to the

ICURSH, VDUIND and ICHAR refer to
zero-page locations used by the Microtan
Tanbug monitor and it may be difficult 1o
make a straightforward translation between
this program and another system. Most of the
rest of the instructions in this module are
concerned with error trapping.

Non-numeric characters are rejected by
lines 9598 in DECIN, two figures are
required for each input, e.g., 06 for day, and
any third figure other than a carriage return
blanks the line and starts the input routine
again.

Pressing the return key before or during an
entry skips to the next line and leaves the
previous variable, e.g., hours, unaltered. It is
possible to set the seconds count only by
pressing the return key until a cursor or
underline character appears opposite the
seconds line.

The time-set module is difficult to crash and
is a good example of a simple and
comparatively foolproof input to the
computer. When the time has been set, the
program jumps to ST] — line 290 and this
instruction should be changed to suit your
own program until 1 present the definitive
start to Cogent and the source-program entry
routines next month,
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" SOFTWARE BACKUP "

FOR THESE CASIO WORLD BEATERS
World's Most Powerful BASIC Pocket Computer

FX-702P
RRP Vi e R e e L

ST -
e e e mtwttryot—~

) Lo Lt o L e L ey
ONLY CoUoLLCUueEEa

e x e e
Plus FREE MICROL Professional Programming Pack® (RRP £9.95),
Flattens the Sharp PC1211

Alpha/numeric dot matrix scrolling LCD. Variable input from 1680 steps, 26
memories, to B0 steps, 226 memoriss, all retained when switched off. Up to 10
agrams. Subroutines; 10 levels. FOR: NEXT looping; 8 laveis. Debugging and
iting. 55 built-in functions, inciuding Regression and Correlation, all usable in
programs. Program/Data storage on cassette via optional FA-2 adaptor
{E18.95). Auto Power Off. 17 x 165 x B2mm. 176g.

World's Fastest Programmable?
FX-602P

& LCD alpha/numeric [dot matrix] scrolling
display.

* Variable input from 32 program steps with
88 memaries, 10 512 steps with 22 memories.

* Mamory and program retention when
switched off,

= Up 1o 10 pairs unconditional jumps 1GOTDH

* Conditional jumps and count jumps. Indirect
addressing. Manual jump.

* Up to 9 subroutines, up to 9 levels,

* 50 scientific functions, all usable in programs,

* PAM [(Algebraic) with 33 brackets at 11 leveis.

* Program and data Storage on cassatte tape
uﬁngﬁnpﬁunal FA-2 remote control adaptor,
£19.95,

* Compatible with the FX-501P and FX.-502P.

* 8.6 x 71 x 141.2mm. 100g.

ONLY £74.95 (RRP £84.95)
Plus FREE MICROL Professional
Programming Pack* (RRP £9.95)

LS

FOR THE 16K OR ABOVE

ZX81 PET

- | TRS 80 LEVEL Il
AND VIDEQ GENIE

’ RUBIK CUBE SOLVER (16K}
Rubik’s cube completely solved from any starting
position.

RUBIK CUBE SIMULATOR (8K)
Also available for the 8K new monitar UK101 this easy to
use program simulates all the possible movements of the
cube, By storing all your moves and even allowing you
to run backwards to a previous position, the simulator
makes the formulation of your own solution possible.

OFFER EXTENDED UNTIL FEB 28

Rubic Cube solver + instruction booklet £6.00 £4.50
Rubic Cube simulator + instruction booklet £5.00 £4.00
SPECIAL OFFER!

The Solver + Simulator + Booklet £7.00 £5.50

 MANY MORE PROGRAMS AVAILABLE
If you own a ZXB1 with 16K, TRS 80 Level Il Video
Genie, PET or UK 101, send 95p for full catalogue and
free listing. This will be returned against first order.
[Please state machine).

All the above prices include p&p and V.A.T.
Available from:

Oasis Software, ! -

Lower North Street, | m___N -lL:;
Cheddar, Somerset. [ IF ~"T lIF 1FAE_C

FP-10 MINI PRINTER For FX-702P, FX-602P, FX-502P, FX-S01P,
Available soon. Price and delivery on application

CASIO FX-702P SOFTWARE
Produced by MICROL exclusively for Tempus
10% discount on software, if you purchase your hardware from us.

MICROL 702 USER SUPPORT

Profeasional Programming Pack. Get the best from your FX-TO2F with
PROFESSIONAL PROGRAMMING — practical 702 programming trom the ground
up plus 702 REFERENCE MANUAL — daefinitive guide to every 702 program
command — INVALUABLE! MICROL 702 PPP. Frice £9.95

MICROL PROCOS for PROFESSIONAL USERS ;
Now vou can create powerful, rehable programs in just minutes, even f vou have
never programmed 8 computer befora!

MICROL PROCOS is an advanced integrated operating systém th-% cuts

programming time by 80-90% in most applications areas, saving many hours of-
waluable time. PROCOS A and PROCOS B are supplied together on a ready-to-run

cassette, with a fully detailed User Manual offering features to suit every application.

PROCODS A is ideal for complex multi-wariable calculations, while PROCOS B

provides many of the features of a "Visicalc” type modelling system — answers ‘what

il' questions and analyses trends. Both systems feature aasy-10-use commands and

support FP-10 print options. Brochure on request,

Available late November MICROL PROCOS (A = B) Price £24 95

MICROL 702 Basic: Plus. Add the power of up to 20 new commands 10 your
programs! Custom-made 10 ease advanced programming — features include: String
— number conversions; single-shot, await, timed KEY with user-controlied return
values, programmable RAN // generator; DATA-PACKING — up to 2000 single
digit, single name variables; INTEGRATED DISPLAY COMMANDS — display data
and test with extra-low memory overheads. Modular design uses minimum memaory;
easy to customise. Full-detail User Manual plus Program List for direct entry.

Available December, 1381, MICROL 702 B:P. Price £14.95

SHORT FORM CATALOGUE of latest calculators, keyboards

and watches available on request. 14p stamp appreciated

*Only on request, at time of ordering. RRP of 702P/602P
versions, £9.95.

Price includes VAT, P&P. Delivery normally by return of post.

Orders received by Dec 18th should be delivered in time for
Christmas

Send cheques, PO, or ‘phona your Access or B'card number to:

CB11DB
Val. no. 327 6BES

TE M P Us Fﬁﬂtﬁg{éyl':nlf:::fgmhridgu
.

3-2“': 0223 312866
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reprints

If you are interested in a particular article/special
feature or advertisement in this journal

HAVE A GOOD LOOK AT OUR
REPRINT SERVICE!

We ofter an excellent, reasonably priced service
working to your own specifications to produce a
valuable and prestigeous addition to vyour
promotional material. (Minimum order 250 copies).
Telephone Martin Bloomfield on 01-661 3036 or
complete and return the form below.

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

faminterestedin ......cov0uuvs copies of article/advert.

T R R featured in this

ournslonpages . ... .....oaivis ,issuedated ........

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




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.

AS PROMISED SEVERAL moons ago, 1
am still aching to tell you about
some cxtraordinary programming
manoeuvres on the HP-41C. Before
jumping in head first, you need a
feeling for the memory layout of
these machines.

The basic addressable unit of
memaory is the byte — a series of
eight binary digits which, for
convenicnce, may be thought of as
two four-digit nybbles. In dara
memory numbers are stored as
binary-coded decimal in groups of
seven bytes, or registers.

Any base-10 digit — value 010 9 —
may be expressed in terms of a four-
bit binary nybble. Thus 14 nybbles
can define a 10-digit number, its
two-digit exponent and the sign of
each. You might say, though, that
we are wasting a bit of capacity here,
as we never need a nybble of value
greater than 9y, — that is, 1001, —
in data memory. We do, in fact, have

the capacity to store hexadecimal |

code or base 24 if s0 desired.

This property is fully utilised in
program memory where cach stored
byte has a specific function or part of
a function assigned to it. Program
lines must then be thought of as
single bytes, or combinations of
bytes, as opposed to picces of a
register,

We will eventually see how some
bytes are related 1o certain functions
and how to program non-standard
bytes — those combinations of digits
not used for standard functions
listed by catalogue 3.

This method, called synthetic pro-
gramming, may be used to generate
new characters via the display,
increage the available memory and
much else.

It should be immediately apparent
that the stored code interpreted from
data memory is translated differently
to code in program memory, or, say,
the alpha-numeric register. There
are, then, three levels of code in the
calculator,

B User Code: That displayed or
entered on keyboard, etc.

B Meamory Code: Series of bits of
digital information, combined as
bytes and registers.

B Machine Code: Language of the
PrOCasSIng unit.

Translation from memory code to
user code depends on what type of
memory the processor has assigned
to that code. To appreciate the
importance of this point, perform
the following:

B Insert a single-density memory
madule into your calculator.

B Execute 8 Master Clear — that is,
tum off the calculator, préss the
button and, keeping the button still
depressed, turn the calculator back
on. “Memaory lost” will appear on the
display, so only do this if you have

saved all of your valuable programs
B Set size D63,
B Switch 1o program mode. Key in the
lines: 01 12345
02 STO IND 17
(3 RDN
B Switch the calculator off and remove
tha memoary module,
B Wait one minute, replace module

FINGERNPS

and tum on,
B Press RTN.
W Enter 1584354306 EES3.
B Press S5T and switch alpha on.
Where did the first character, not
mentioned in the Hewlet-Packard

handbook, appear from? What about |

that piece of Yowr Compurer pro-

| paganda — YCTOPS — meaning

“Your Computer is Tops"? Well, all
the rigmarole of removing the

memory module and then replacing |
| mode.

it after its contents were lost permit
us to succeed in two things.

The number entered after turning
the calculator on again was inter-
preted as a programmable alpha-
numeric string. Thus YCTOPS and
1.594354305 EE33 are stored in
memory as dentical binary code,
The stored program, if you are 10
look at it, is now a one-liner called
STO M.

This is, in fact, a non-standard
combination of byres IND 17 and
RDN interpreted as one line in tha
order. You will not have seen the M
“status register’” as such in normal
programming. Figure 1 is a diagram
to show how the memory of the 41-C
appears in schematic form if one
module is atntached.

Register 0, R0O, is at the inrerface

of data and program memory —

which are, you will note, labelled in
opposite  directions. Its  absolute
address in memory is held in a
register so that the processor knows
exactly where the division lies.

The absolute address may be
defined by four nybbles — one for
the byte number and the other three
for the register number. The current
size is simply the number of data
registers between the top of the
memory and ROD.

With nothing at all keyed into pro-
gram memory, already three byres
are accounted for. The last three
byvtes of the first program register
contain the permanent . End |, which
is a permanent barrier 1o the address
pointer. It stores the absolute
position of the program byte cur-
rently being processed and forbids
any enftry into the lower parts of the
memory system.

As we add more program lines, so
the . End . descends automatically to
the last three bytes of the lowest
filled program register. The lowest
part of memory shown contains the
information on which keys are
assigned to which functions in user

The division into registers is not
really vital for program memory pur-
poses because, as | have already said,
the program line in interpreted as a
byte or series of bytes. I suppose it is
really multi-byte lines which give the
HP-41C its very advanced capabil-
Ines,

Remember how 1 said that every
byte stored in a program had a
specific function. A single-byte
machine would then only have a
maximum of 28] = 255 different
programmable lines. That is accept-
able if your calculator can only hold
30 lines. What of an HP or T1 with
moare than 2,000?

If your machinc has 200 data
memories vou would need 400 bytes
alone to STO (re) and REC (all)
them directly. The obvious solution

Figure 1. Schematic memoary diagram for Hewlett-Packard 41-C.
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B Hexadecimal

Hexadecimal — or hex to calcul-
ator buffs — arithmetic is base
16 as opposed to the base 10 of
decimal arithmetic. In other
words, the maximum value for a
hexadecimal digit is 15, So
that we can express all hexa-
decimal digits by single char-
acters the standard notation
used is Am—Fu - 1'D1u-'|5m.
So ]FF15 = 511“:. Hexadecimal
is popular because it is the brief-
est way of expressing both
nybbles and bytes of binary
information. For example, the
nybble 1011, is exactly equal to
Big. Hence the hexadecimal
addressing system shown in

Figure 1.

is to allow a combination of bytes —
the HP-41C can accept up to a
16-byte series = allowing a semi-
infinite number of possibilities.

For instance, the commands GTO
00 —= 14 are all two-byte functions.
The first byte determines the label
number 00 = 14 1o which the
pointer-is 10 jump. The second byte
holds the information containing the
direction of the jump and exactly the
total number of whole registers and
remaining bytes which need 10 be
jumped.

When first written, the second
byte is full of zeros — 0000 0000 —
and it is only after the program has
searched for the requisite label the
first time that the information is
written for future use. Hence, the
first jump takes considerably longer
than the rest.

If the first digit of this second byte
is reserved for direction information,
then the maximum number of steps
we can record by this method are
11114 registers + 111, bytes — that
is, 16, registers,

For labels greater than 014 the
processor forces us to use a three-
byte GTO command. The extra byte
lets us store as large a jump as we
might wish. So if you want to save
bytes and time, keep labels less than
14 and the relevant Goto within 16
registers. If, further away, the
program performs a big search every
loop and if your LBL and GTO
must be separated by more than 16
registers or 128 bytes, it will be
quicker to usc a Label greater than

014.
So our poor, overworked trans-

lator has to be told not only with
what kind of memory it is dealing
but also, in program memory, the
order of the individual bytes. In
other words, the second byte of the
GTO command would be
interpreted entirely differently if it
was on its own as @ program line,
Hence the translator, when read-
ing lines, must determine whether it
is a single byte — e.g., STO0l —or
multi-byte line. This is why the BST
or back-step operation ofien con-
sumes a2 good deal of time. The
pointer has to jump to the top of the

feontinued on next pagel
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{continued from previous page)

current program file and work its

way through to the previous line as

it has no way of knowing whether
the previous byte is part of a single
or multi-byte line.

The exciting part of all this — edit-
ing our own variations of multi-byte
lines and seeing what happens when
we ry to print, display or make a
noise from them — will have to wait
uniil next month. I shall also let you
into the secret of how you can obtain
all the information you ever wanted
to know about synthetic program-
ming but were afraid o ask. Until
then consider;

B ‘What separates an End statement or
program Label from other pieces of
program?

B Why an . End . might occupy thres
bytes.

B What would happen i you placed
the parmanant . End . in one of the
memory modules and then removed
the modula.

Let's do it just for fun: Insert a
single-density memory module and
perform a Master Clear. Execute
size 000 which places . End . in the
module. Key in:

ASN XL >, SHIFT, +,

"L+, L+

Switch off the machine and
remove the memory module; wait
two minutes and then replace the
module. Switch on again and enter
program mode. We now see 00 REG
126. Press SST once and wait a few
seconds. Where are we?

Finally, two readers’ programs.
The first from Chris Histed of
Chiselhurst, Kent.

Having just bought a Casio FX-
3600P — essentially the same as a
FX-3500P — 1 decided to write a
quick game for it and chose to imple-
ment Hi-Lo, he writes. My version
of this well-known game fits into the
38 steps of the calculator with a few
steps remaining in memory, and uses
the M memory and K memories | 1o
3.

Ta enter the program, enter mode
0 or programming mode, and select
program | — Pl. Now, enter the
steps as shown in the listing exactly.
Then still in mode 0 enter the steps
for program 2. The first step is o
press the dot key.

Once you have finished entering

" the program, you will still be in
mode 0, so press mode dot, to enter
run mode. Now, press Pl to run
program one, and if you have
pressed all the right keys, the display
will go blank for about a quarter of a
second and then will return, having
set all the registers that program two
will need, including the random
number. Press P2 to run program
wo.

The display will produce a zero
and an enter number prompt. Now
you must enter your guess at the
random number, between 001 and
999, Press the run key to enter your
guess, and a random number will be

displayed. If this is positive, your

ASN

guess was too high, and if negative, 1
your guess was 100 low. If you guess |

the number correctly, a zero will be
displayed.
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FINGERTIPS.

Prosram 1:
-8, 0001 Put this value
iy into M resister.
Min
1nw Create random rumber,
FEan#
Kin 1 essdand put it into K 1.
C Clear diselaw.
Kin 3 put zero into K 3.

Prosram 2:
# Enter gour number
Ent as a fraction
Kin 2 Save this value in K 2.
E Clea~ Diselad
Kout 2 Froduce a random
- numtser which 1s
Kout 1 nesative if K2 is less than Kl
p positive if K22K1 , and zero
* 1f 2ou suess correctly.
1
Fan#
- Diselay this number.
1ny
Hlt
1Ry
xoa Iz gour number too bilg, 1f so then
1 return to start,
®*{Mr 15 <o number too low. i+ =o return.
S99 Displas 999 +0 tell 9ou that Jou have
iny ayessed right,
hilt
Kout 3 Diswelay the number of moves 1 took wou.
1nw
b lt The end folks!!]

Hi-Lo program for Casio FX-3600P.

After this number has appeared,
press enter again to continue the
program. If your guess was too low
or high, another number input will
be prompted, but if you had the
right answer, a 999 will be dis-
played. Press enter again and the
number of moves you took to guess
it will be displayed.

Finally, a program suitable for the
Sinclair Enterprise by Neil Talbot of
Oxford. In my numerical version of
the well-known video game Space
Invaders the calculator display
shows the number of invaders in
each column, and how many lives
you have left he writes. For example:

3210342.2
Mumber of  Lives left
invaders

per column

There are two invaders in the
units column, four in the tens
column, three in the hundreds
column and so on. To shoot an
invader in the units column, enter 1.
For the tens column enter 10, for the
hundreds column enter 100, and so
on up to 1,000,000 for the millions
or lefimost column.

a8 HALT
a1 T
o2 |
a3 RCL
@4 1]
&5 X
Bs w
a7 ]
as =
(2 aTe
18 &

11 -
12 =
13 4
14 -
- RCL
18 4
17 -
18 RCL
18 [
28 xC=Dw
21 =
22 sTe
23 @
& «/EE
29 @
i g
er =
it GIN
25 3
30 @
31 -
32 «’EE
a3 1
kL S
as ']
6 GIN
ar 7
35 T
3-9 -
A4 -
41 @
42 6
43 -
44 GIM
45 [
48 &
47 RCL
48 i
49 -
S0 M+
51 3
52 1
53 -
54 a
5= He
56 5
57 GOTD
b g
59 7
68 &
&1 1
L
&3 M+
(=) 3

&
8

0]

w
T s e e e e s S S
=1

-, a
mamz

Pre-axecutions:

Put 0 in store 5.

Put 1 = 10° (1/.EE/.RR/D) in store 4

Put 3333333.3 in store 3

Put any number between 0.3and 1in

stona 0.

Then:

GOTO/0/1/0/Run/Initial positions
Execution

Shoot — enter 1,10.100. etc.

Invaders displayed

There are four possible results:
you hit an invader which is elimin-
ared; you miss; you are shot by the
invaders — you lose one life; the
invaders advance and a new line is
added.

The game ends when you run out
of lives — the decima! place will
disappear — or when the invaders
land — a number five appears in one
of the columns of invaders.

To find your score reclaim store 5.
A score of more than 10,000 is
excellent. If you destroy all the
invaders, vou are given a bonus life
and a new batch to destroy. Press the
following keys before continuing:

+ 33373537373/ . EEN/ = ISTO3/



Frame”.
SINCLAIR GAMES

MAs a l4-year-old, the prospect
of playing games on my ZX-81,
especially Space Invaders,
interests me greatly. I have seen
many advertisements of this
game for my 1K of RAM, but do
not know which one to buy. I
would, of course, wish to buy the
most realistic one, preferably
without a flicker. 1 would prefer
to buy the program on cassette.
Could you please advise me on
which one I should buy?

Tan Harper,
Hemel Hempstead, Hertfordshire.

IT 15 DIFFICULT 10 pick out 2 single
Space Invader program and say that
is the best. Partly because we have
not seen all of them in action, and
partly becausé opinions about the
best are just that — opinions.
However, perhaps a useful rule to
follow when buying an important
program like this is not to buy the
cheapest. Read advertisements in
detail, and if you are near one of the
suppliers, ring to see if you can have
a demonstration. All ZX-8]1 Space
Invader games are flicker-free. You
will, of course, obtain a better game
if you upgrade yvour memory, as the
larger memory Space Invader pro-
grams have more flexibility,

UK 101 GRAPHICS

BPlease could you give me
some information on how to use
UK 101 graphics? All I manage is
to call characters into the
middle of the screen using Tab
statements. This is very time-
consuming and I am sure there
must be an easier way. The brief
Compukit manual hints at CHR
character slots, but I do not
know how to use them.

Andrew Ethell,
Coalville, Leicestershive.

PokinG DIRECT into the display file
seems the simplest way. The manual
will give you the start address of the
display file.

WHY NO GO?

BAs a complete novice in the
micro world, but eagerly await-
ing my Vie-20, I am curious
about several things, First, are
floppy tapes useful? They
appear to be half-way between
cassette and disc but I do not
know whether I should consider
such a device for my Vic-20,
Secondly, is anyone writing pro-
grams for Go instead of Chess?

§ D Coliins,
South Woodford,

FLOPPY TAPES are a good and suc-
cessful product, but are only made

RESPONSE FRAME

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

for certain computers, including the
TRS5-80. You require a special cas-
sette recorder for the Vic, Draughts
is relatively easy to program, since it
is nearly all racics, and so can be
reduced to a series of algorithms
relatively easily. Chess is a combin-
ation of srrategy and tactics, and a
program which compensates for the
lack of strategy by painstakingly
following “‘ractic trees" can be
written, although nowhere as easily
as the draughts programs. Go is a

very subtle game and nearly all |

strategy, and that is why Go will be
the last program for which a com-
puter will be able to provide a grand-
master level of play.

ZX-80 TO ZX-81

MBI would like to know if it is
possible to change ZX-80 pro-
grams to work on a ZX-81. If so,
could you please explain how.

Martin Banks,
Bolton, Lancashire.

Maxy PROGRAMS written for the
ZX-80 will run almost as listed on an
ZX-B1, bur will generally consume
far more memory. That is, a 1K
ZX-80 program will often not fit a
1K ZX-81. You will have to change
the way random numbers are gener-
ated:

Old ROM New ROM/ZX-81
LET J = AND(BI LETJ =
INTIRND*6t + 1

Omit the moving display from a
ZX-80 program completely. Instead
of using the line
POKE Y=33 + X + 1 + PEEK(16396)

+ PEEK(16397)*256
to place a character of vour choice at
a position of your choice — although
this routine works on
ZX-80 and the ZX-8] = replace it
with
PRINT AT ¥ X;"BYTE"

on the ZX-81. Since all the graphics
symbols, including inverse graphics,
inverse numbers and letters, and
even an inverse space, are available
directly from the ZX-81 keyboard,
you need not use the CHR¥n) they
require on the ZX-80. To convert
ZX-80 listings o ZX-81, use the
following table, in which the old-
ROM position is followed by the
new ROM:

Shift Q, graphic 5; shift W, graphic 6;

shift E, graphic 1; shift R, graphic 2;

shift T, graphic D; shift A, graphic A;

shift 5, graphic T: shift O, graphic 4;

shift F, graphic 3; shift G, graphic 5.
The first address after the word Rem
on the old ROM is 16427. The equi-
valent address, useful for Poking
into Rem starements, is 16514, The
TS$ function on the old ROM can
be replaced with (2 TO). Thar is,

LET A% = TL&(AS)
on the ZX-80 is the same as

LET A% = A$(2 TO)
on the ZX-81.

both the |

ZX OTHELLO

BI was intrigued by the idea of
the Othello program in the Oct-
ober 1981 edition and attempted
to put it into my ZX-81 with 16K
RAM. Unfortunately, I cannot
make it work. The program I
have put in tallies exactly with
the listing printed in the maga-
zine, except for the obvious
printing error at line 810. Can
vou please let me know what
modification is needed to run it
on the ZX-817

D Salle,
Sofikull, West Midlands.

UNFORTUNATELY, the program you
refer to relies heavily on the way the
logic operates on the ZX-80, and this
is wotally different from the ZX-81.
Therefore, the two cannot be
exchanged. It would be easier to
write an Othello program from
scratch rather than try to convert the
ZX-80 listing,

YOUR DECISION

B! own a ZX-80 and I am inter-
ested in a new machine. I am
looking at the Acorn Atom,
Vic-20 and Microtan 65. Also, I
could expand my ZX-80 with an
EK ROM and 16K RAM. What is
your advice?

Michael Walton,
Gigglessick, Sertle.

Omey you caN decide what you
should buy next, but our advice is to
write to the main suppliers of the
machines you are considering buy-
ing, asking for detailed information
leaflets. Then, when you have
gathered enough information,
answer the following questions:

BHow much is the computer; can |
afford it?

W Does it work in a Basic | know?

W Can | program it in Assembler?

W How much memory is thera with the
standard version? Is it enough for
mat

B \What will be the main application for
the computer. Will this computer do
tha job satisfactorily?

Bis the machine widely used, and is
there a strong users’ group? — they
help tremendously in making the
most of your computer.

B What impression was | given by the
speed and helpfulness or otherwise
when | made my initial enguiries of
the manufacturer? 18 the manufac-
turer likely to be helpful with future
problems and /service?

ROM AND RAM

B have just read cover to cover
your journal. I am a little
confused: I would dearly like to
invest in a microcomputer in the
price range of £50 to £150. I
would like to use it for the
following: business data files and
word processing; map co-
ordinance — non-graphic; navi-
gation; education; and lasty,
to help with the jackpot on the
pools. While I can understand
RAM/ROM are capacities which
need to be takem into
consideration, 1 am a little
confused as to what they mean in
real terms. For example, I

presume I could put the A to Z of
London into RAM, and could
then call up any street to find my
page number and co-ordinate.
Could this be done on say a
Sinclair ZX-80 or ZX-81, using
one cassette? If not, T would like
your advice on what could
handle such information if any, 1
would prefer to pay extra for a
micro which I would not outgrow
in six months or so.

N Smith,
Witham, Essex.

RaM 15 THE amount of memory you
have on a computer to fll with
information as you choose. ROM is
the locked-in memory supplied with
the machine which gives it the
ability 10 make decisions, process
numbers and the like. In general
terms, the bigger the ROM and
RAM, the more powerful the
computer. You would neced a
machine which handled floppy discs
for the A-to-Z map use you mention,
and the ZX-8]1 cannot yet handle
discs, although Macronics is, |
believe, developing such a system.
You would need, I suggest, to spend
in the £300-£500 range to buy a
computer which would do what you
desire. If the map reference use is
vital, floppy discs will be required.

VALUE OF VIC

B own a Sinclair ZX-81, with a
16K RAM pack and a good deal
of software. Now I am thinking
of selling it and buying a Vie. If I
do, I hope I will not have to wait
three months for it, as I did with
my ZX-81. I am not sure, how-
ever, how much I could expect
for my machine, and so wonder
whether the advantages of a Vie
would be worth the extra money.
Can you offer any advice?

D Hollis,
Compron, Wolverhampron.

We HAVE sEEN ZX-Bls with 16K
packs selling for around £80 1o £100
which seems the going second-hand
price. Despite this relatively low
trade-in price, the greatly added
flexibility of the Vic compared with
the ZX-81 definitely makes the extra
cost worthwhile.

EXTRA MEMORY

BI am thinking of buying either
an unexpanded Atom or Micro-
tan 65 and I was wondering
which would be better for expan-
sion, if after a while [ thought I
needed more memory.

Simon Jeff,

Warswick.

Twe EASE OF adding memory is, we
suggest, not the most important crit-
erion by which to choose a com-
puter. Note that the Atom has on-
board Basic while the Microtan has
only hexadecimal — although it can
be expanded inro a Micron. Buying
from the manufacturer, you can fit
12K RAM on the Atom, although at
least one independent firm is sclling
a 128K pack which fits within the
case. [ ]
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Iinnncinl Pllnning fur the ZX81 16K

Ideal for solving “what Iif"' problems at work or home.
The screen acts as a window on an “electronic
worksheet' consisting of a grid of rows and columns
of headings, numbers or formulas.

This powerful piece of software brings the capabilities
of the ZX81 into line with much more axpansive
computers. Computacale will quickly become the most
used program in your library as it takes over from
pen, paper and calculator in aiding everyday financial
decisions. For further details see Guy Kewney's
article in Datalink 30/11/81, send SAE or ring

01-803 8074,

For cassette and full documentation send cheque or
F.0. for £7.95 to: 8ilicon Tricks, Dept. C3,
2-4 Chichester Rents, Chancery Lane, London WGC&.

oot
BilisTchs

(COMPUTACALC ZX

(‘

ATOM SOFTWARE

SOFTSCREEN (10K RAM)  only £11.40 incl.

Aq last a program that overcomes the display limitations of the
Atom. Using mode 4 graphics this program allows text and high
resolution graphics to be mixed anywhere on the screen — ideal
for labelling graphs, etc. Full upper and lower case text, it is
even possible to redefine the character shapes. For the first time
the Atom can display up to 42 characters per line with 24 lines.
Other features include:

e Definable text ‘window’ area
eMove the cursor to X, Y
@ Text in modes 1-4, etc. etc.

INVADERS (12K RAM) only £8.50 incl.
A brilliant new version of this game. More features than any
other including six skill levels and high scores, ‘walking’
invaders, sound effects, free from video noise. High resolution
graphics and a high speed game.

ALARM CLOCK AND SOUND EFFECTS
(2K RAM each) only £4.95 for the two
Digital clock keeps time while other programs are running.
‘Sound effects’ give a range of tone and noise effects without
stopping the Atom. Both programs need the 6522 VIA,

COMING SOON: A sophisticated wood processor for the BBC
Micro suitable for both models A and B. Further details on
request.

WANTED: We pay excellent royalties for any quality programs
for the BBC Micro or the Atom. We are especially interested in
any good machine code chess programs for the BBC Micro.

MAIL ORDER ONLY

NOVIPUTER GuippearieLo

ONCEPTS _II'-_IfPHiI'S. wb:;#

S. ELECTRONICS
ZX81
BUSINESS START
UP PROGRAM

® Calculate how to maximise cash flow without
overtrading.

® Program on cassette. Comprehensive manual
describes how to adapt the program to a wide
variety of applications.

® Business game based on the program included
on the cassette.

® No memory expansion needed. Runs in the
standard ZX81.

@ Blank cassette on which to develop your own
program included in the pack.

Send cheque/PO for £7 payable to:
S. ELECTRONICS
Box 321, YOUR COMPUTER,
Quadrant House, The Quadrant,
Sutton, Surrey SM2 5AS.

HILDERBAY LTD
PROFESSIONAL SOFTWARE

IF YOU DON'T BELIEVE
THAT THE ZX81 + 16K
CAN DO REAL WORK .

Come and see us at the ZX Microfair
(30 January 1882, Central Hall Westminster, London SWT)

ZX81 + 16K SOFTWARE:

#PAYROLL for up to thirty employees. Meets all
regulations, £25.

#STOCK CONTROL fast, big and versatile. £25.

¥#BUDGET £15

#CRITICAL PATH ANALYSIS up to 500 activities. £15

#*#VAT+ MORTGAGE + LOAN £8

#PERSONAL BANKING £15

#GOLD an adventure game: try it if you have a week to
spare. With another game on the same tape. £B

¥#MEMOTECH 48K memory module for ZX81.

#¥RELIABLE 16K RAM packs — cheaper than Sinclair!
phone for price.

More details in our December 1981 advert, or from us

Prices include VAT, postage and packing.
C.0.D. orders £2 extra.

Hilderbay Ltd (YCJ)
B/10 Parkway
Regents Park

London NW1 7AA

Telephone: 01-485 1059 Telex 22870
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SOFTWARE FILE

Software File gives you the opportunity to have your programs,
ideas or discoveries published. We will accept contributions for any
personal computer and will group programs for like machines
together in the file. Please double-check your listings before sending
them. Mark your letter clearly for Your Computer. We will pay £6 for

each contribution published.
Effortless index
L Basford, =) ‘J

Crewe, Cheshire.
A SUCCESSION OF words or phrases as long as
the RAM can accommodate is entered in any
order, the program is run and, hey presto —
the entries are printed in a strictly alphaberical
sequence.

With 16K of RAM it is feasible to index
several issues of Your Computer or to assemble
a personal telephone directory or catalogue in

detail a collection of gramophone records.

As printed here the program has been
stripped down to its bare essentials to fit the
unexpanded ZX-81. In this form, it will accept
a maximum of 19 words of 10 characters: this
is a convenient number since the result can be
displayed down the screen without having to
invoke Cont.

Of course, it is not restricted to words of 10
characters: the string length can be adjusted
simply by changing the appropriate figure in
line 30; but without extra memory one has to
opt for either a greater number of shorter

words or a smaller number of longer words.

The program is very straightforward and
loads easily. It consists of a two-dimensional
string array whose contents are inspected in
lines 65-75: if any two adjacent entries are out
of alphabetical order they are transposed by
the subroutine of lines 85-95. A subsequent
inspection — lines 105-115 — checks that each
entry is by now occupying its proper place in
the sequence.

Because it needs to initialise an array, the
computer will ask at the outset how many
words it is to receive. As soon as it has been
given the answer by inputting X, the string-
input cursor, L, appears and the entries can
then be typed in with each one followed as
usual by Newline.

After the final Newline there is a blank-
screen interlude — hardly noticeable unless X
is large — before the alphabetical list auto-
matically appears on the screen.

16 PRINT "NUMBER OF WORDS", 7o HNEXT N

15 INPUT K 886 GOTO 185

28 PRINT X &85 LET 2% = A% (N
25 PRINT 968 LET A$ (N - 1)
386 DIM A$ <X, 180 35 LET A$ (H) = Z¢%
35 FORN=1T0 X 168 RETURN

48 INPUT A% (N 185 FOR N =

45 PRINT A$ (N> 118

o8 HNEXT N 115 HNEXT N

55 FAST 126 SLOW

ed CLS 125 FOR N =1 TO X
65 FOR N =2 TO X 138 PRINT A$

7@ IF A% (N - 1) > A% (N> THEN GOSUB 85 135 NEXT N

IF A% (N - 1)> R%

1>
A$ C(ND

2 TO X
(N> THEN GOTO 65

(N2

Keyboard changes
D Butler, &?"&‘9

Chelmsford, Essex.
AS A NEWCOMER to computing, I was very
impressed with the ZX-80, but less impressed
with the way its keyboard had been engineered.

I decided 1o see if it would be possible to fit
proper key switches in place of the touch key-

Although there are 40 keys, there were only
13 conductors leading from the keypad circuit
to the main computer itself. I found some suit-
able switches from Maplin Electronic Supplies
to do the job. The switch is bought as one
item; the key top and Perspex cover are
bought as another.

It was obvious from the start that the
original case would not accommodate the new
keys so I had to think about a new case. If |

was 1o do that, | might as well design the case
to accommodate the plug-in 16K RAM pack
and the power supply.

To decide the case dimensions [ first took
the printed-circuit board and plugged on the

16K RAM pack and measured from the front
edge of the board to the back of the RAM.
That gave me the depth. The width was
decided by laying 10 of the key tops side by
side and adding 1.125in. either side. I chose
the height at the back of the case by measuring
the height of the RAM pack and adding 0.5in.
The front was decided 1o be lin.

The key-switch panel was made from a sheet
of aluminium 8.75in. by 5in. Four rows of 10
0.5in. holes were drilled in the panel, each row
is lin. apart: the holes in each row are 0.75in.
apart. When the holes were drilled, five
lengths of 0.25in.-by-0.25in. aluminium strip
were glued between the rows. Thesé strips act
as spacers and allow the key panel to be sus-
pended 0.25in. below the top cover — see
figure 1.

The top cover was made to fit the main case
with a 7.5in.-by-3.75in. hole cut in the top,
lin. from the front to allow the key tops to
pass through. Four of the key switches com-
plete with key tops and covers were fitted to
the corner holes in the key panel, and the
panel was then clamped into position under
the top cover making sure the switches were
free to move.

Clearance holes for 4BA fixings were then
drilled through the top cover, through the key
panel and through the aluminium strips to
allow for fixing with 4BA nuts and bolts. I
then cut holes in the side of the case to allow
for tape recorder, and video sockets, also a
rocker-type mains switch and fuse holder.
When all the metal work was completed, the
case, cover and key panel were given three
coats of matt-black spray paint.

Next, I stripped the power supply and made
a bracket of aluminium to fit over the trans-
former and mounted this on the right-hand
side to the rear of the case. | fitted switches
and sockets to the case, using miniature TV
sockets for the video and new jack sockets for
the recorder connections. I made a small modi-
fication to the video output to allow either a

monitor or a TV to be used with a small slide
switch to switch between the two.

At this stage I also decided to make the
modification on the PCB suggested by Sinclair
to reverse the video display from black letters
on a white background to white letters on a
black background — much less eye-strain. It
might have been better to have used a change-
over switch to allow one to switch between the
two. While using the ZX-80 in its original
case, the voltage regulator became very hot
after half an hour or more, so [ removed it
from the printed-circuit board, extended the
leads on the regulator and mounted it on the
side of the case, which now acts as a very
efficient heat-sink.

The hole in the board left by the regulator
was used as one of the fixing holes 10 mount

fcontinued on next page/
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feontinued from previous pagel
the board to the base of the case. I drilled three
more holes through the board to allow fixing.
The 0.25in. insulated spacers put space
between the board and the base of the case.

I then wired up the key panel — see figure 2
for details. It was simply a marter of duplicat-
ing the linkage from both sides of the printed-

ﬂgum?.

16k RAM pack PCH,

Startling display
London SET. CENIE]

1 WROTE THE following program for my Video
Genie. It creates a startling display, not very
predictable from the listing itself. Although it
is not very useful, apart from producing
moving graphics, it could be incorporated into
a game,

Alien search

R Lawrence, S Haigh, o
St Helier, Jersey. 4=

ALIEN SEARCH uses most of the common
functions of the ZX-81. The object of the

game is to locate an alien starfighter within a

SOFTWARE FILE

board key panel. After ensuring that all of the
adhesive had been cleaned away from the key
panel, I soldered 13 wires of different colours
into the original keys which went to the com-
puter circuit.

These wires were then laced together and
soldered to the appropriate switches on the
new key panel. The board was then mounted
into the case and wired to the appropriate
switches and sockets. To allow the RAM pack
to be plugged on to the edge connector, I
found it necessary to cut the two feet from the
bottom of the RAM case.

Round-headed nuts and bolts secured the
key panel to the top cover. Before the cover
was finally finred, a small piece of sponge was
positioned immediately above the RAM. This
ensures that the RAM is held firmly in place.

Finally the keyboard template, supplied

with the 8K ROM, was cut up into its indivi-
dual letters and placed in position on the new
key tops, the Perspex covers snapped into
place and the job was complete.

Figure 2.

saY T8 1

L L] 7

BH OV

1@ FOR A% =

28 FOR BX =

1% POKE B% 191

4@ NEXT BX

sa CLS

&6 NEXT A%

7a GOTO 18

END

Prese BREAK to escawe the program.

force-field. The force-field strength
determines the amount of shots — line 120 —
and the hiding place — lines 150 to 170. That
is, the larger the force-field strength, the
harder the game. Your shots are put in as three
co-ordinates, north, south and range, and line
330 determines if you hit the alien.

Laser guns may explode wasting shots or

155 TO 1 STEP - 1
153668 TO 16383 STEP A«

your battle computer may malfunction,
causing the alien to move, hence you must
start searching again.

These conditions are completely random
and are determined in lines 675 to 700. The
result of each shot is displayed by the sub-
routine lasers. The program ends with you
hitting the alien or by running out of shots.

18 LET LASERS = 500 418 PRINT TAE 12; "URGENT",,,"BATTLE COMPUTERS
20 PRINT TAE 8; " "" ALIEM SEARCH"® *, TAB 39; REPORT THAT*,"ALL LASER GUNS NOM
e ——— oy TR SRR FIRED "..."ALIEM STAR=F IGHTER HAS SHOWM"
& B LAKMRENCE/S. HAIGH "* L“ITSELF AT®,, "MORTH-SOUTH ".A. FERST-WEST",
0 R — E. “DISTANCE*.C,.,"BUT IT IS NOW ESCAPING"
4
S@  PRINT =
] PRINT sy0ll HAVE IR?F,ED fi H.[EH“-"SIM"FIWER :3 QI;ERDLL 1] 1 THEH GOTO 47@
g‘:’:nﬂ # ;?EE-FF[ELF- ﬁ{-sv% I'H'E"n 45 P.R.IHT - --m"-"w TM i - D‘ " WTSI!
s f - 1 a0 STOP
OUT AND DESTROY HIM. oon EneLs
7a FRINT o e - —— "
&0 PRINT 430 FPRINT BOON™" ¥OU TOOK “;D:*™ SHOT
9@ FRINT “SET FORCE FIELD STREMGTH" ;gg g&"' g
188 INFUT ] s
11@  CLS 12 PRun “"LASERS ARE SET"
128 LET N = INT (S+RMD#(S/4)) ggg ;Eéu_l_ L
lI' W L]
- " - » 540 IF H3A THEH PRIMT "HORTH
56 ter it e ss@  IF WCA THEN PRINT "SOUTH"
lﬁ& LET H - ]HT(WS} Eﬁﬂ IF X = ﬁ TFEH PRIHT 'IIHTH*SU.ITH E-K--
168 LET B = INTCRND®S) 358 ?Em" ¥>B THEN PRINT “ERST"
178 LET C = INTCRND#S) . "
188 SCROLL 550 IF Y<BE THEH PRINT "WEST
1 G PRINT SATTEMPT *:D E?g IF g ¥ = B THENH PRINT "EAST-HEST 0.K.*
200  SCROLL SCROL . .
; i . . 620 IF 25C THEN PRINT "RANGE TOO LONG
I e e R g3 IF Z¢C THEN PRINT "RANGE TOO SHORT"
240 SCPOLL 650 SCROLL
250 PRINT “IMPUT "“ERST-WEST*" *;TRE 23; .
260 INPUT ¥
278 PRINT ¥ 675  RAND
280 SCROLL &5 LET F = [HNT{RHD % 38>
e VL x ; : 700 IF : F>=@ AND F(=2 THEN GOTO 768
P Ecﬂm..
. Aean: * 720 PRINT'  'BATILE COMPUTER MAL-FUNCTION*
B e TR ek 727 PRINT “ALIEN NOW RE-POSITIOMING®
3% GOTO 678 730 LET D=De|
368  GOSUB LASERS e B
370 LET D = Dei 760 SCROLL
s é".;.m o 778 PRINT “LASER GUN *; D i*HIT BY ALIEN STRIKE®
400  FAST ?g‘g mt
402 PRUSE 108 88 PRINT "GO ON TO GUN "iD + 1
483  POKE 16437, 255 Ste: Staoat
0 LM §28  GOTO 378
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Memory economy
S A Nicholls, ¢ G
Keynsham, Bristol. 2t=30
THIS PROGRAM demonstrates the memory
saving which can be achieved on the £X-81
1K. In its correct Basic form this program is
too long to fit into 1K of memory. However,

SOFTWARE FILE

using codes in place of numbers where
possible reduces the program length by 145
bytes and so enables it to run in 1K.

The program itself is not outstanding, but it
does allow you to play a fair game of Oxo
against the ZX-81 and is written without the
need for machine-language routines.

The program is for IK ZX-81 only. The

computer has random 0 start — biased to the
centre, and it will try to win. Decision time is
less than five seconds. It gives an input
prompt but will not accept occupied square
inputs. It prints “Draw’ after all squares are
full, or, once stalemate is reached, after an X
input. The computer can be beaten — there
are two different win start positions.

POKE 16539, 104
POKE 16540, 122
2 PRINT ([0 cm@osE0”
3 PRNT "ODEEREEA"
L PRINT "EOBROBEO"
Y ot "EE:EB'.'EE"
INT © "
7 LET X =16513
8 LET Q= PEEK 16396 o 256*PEEK 16397
9 LET A =INT { RND+ CODE /" + CODE"m"

10 POKE O -+ PEEK (X+A), CODE"0"
11 FOR G= CODE"E)" TO CODE"R1"

19 POKE Q+B, CODE "X"
20 FOR A= CODE'®" TO CODE "@"

. A
+ REM nnﬂu.mﬁuuﬁuﬁ n:nnunn.éﬁﬂn

12 PRINT AT CODE"W", CODE"W"; "B GOE"
15 INPUT A

16 PHNT A.T CODE “w", COCE """ ; "HA”

17 LET B = PEEK [X+A)

18 IF PEF.If. (Q+B) <> CODE "0O" THEN GOTC CODE "L"

21 FOR B= (ODE"®" TO (OOt "-" STEP CODE "B"
25 IF PEEK{Q+ PEEK [X+B)) + PEEK ( O+ PEEK(X+B+ CODE'®" )

THEM GOTO CODE
3. FOR C = CODE"D"
36 LET S=0+ PEEK

33 IF PEEK S = CODE"D"

L0 MNEXT C
L1 PRINT“YOU WIN®
L2 STOP
43 NEXT B
LL MNEXT A
) &5 GOTO CODE “
&0 POKE 5, EEDE “CI"

S1 IF A= CODE" (™" THEN GOTC CODE "s"

52 NEXT G

5L PRINT " DRAW™
5% STOP

S PRINT "1 WIN"

Space = O

Invirsa chrs. in baxes, [B = invR ﬁ Graphics shift A
ible mbers have been replaced by codes to save memory
ng ECHZI " = 2% saves 5 bytes

+ PEEKIQ + PEEK [X*B+CODE"™"))<> PEEK([X*A+ (ODE"/")

“E
T0 CODE "O"

(X+B+C)

THEN GOTO CODE "M"

Moonlander
C Butler, Pl=t]
Frirt‘fl:w;#. Essex. ﬂ ‘H J

IN THIS PROGRAM you have to land your space
craft in a crater on the lunar surface without

running out of fuel. You appear at a random

position above the moon, and to fire your main
descent rocket press “S" — a pleasing jet of
flame will burst out from benecath you.

To move left and right press “A" and “D"
respectively. To obtain a successful landing
you must manoeuvre your craft over the crater
— a grey rectangle — at a sufficiently slow
speed. The computer acknowledges your
success and displays the amount of fuel left.

After a short pause you may start a new game.

You start with 200 fuel units and each time
the main rocket is fired five units are lost, A
;::Ft or right manoeuvre results in a unit loss of

uel.

The string in line 39 is a combination of the
graphics found on keys “WQWQ6Q6ASSSA-
6WQOQWY6" and the character in line 9520 is
a left arrow. Line 55 should read IF H <20.

@ REM MOONLANDER

1 PRUSE 1e8

S LET F=288

18 LET X=INT{RHD¥3&6)
20 LET H=2e@

38 LET S=0

1088 LET S=5-8.2
1018 LET F=F=-5

1028 PRINT TRB 32+X/2;"y"

1658 RETURN

4818 PRINT AT 1S,
S0e8 IF S<B.3 THEN PRINT "GREAT"

a;

38 (LS

39 PRINT AT 28.0:
4@ PLOT X, H

41 PLOT ¥+1.H

45 IF F>8 THEN IF IMKEK$="S" THENW BDSUB 1888
48 IF F>@ THEN IF INKEY$="D" THEN GOSUE 3528
42 IF F>0 THEN IF INKEY$="R" THEM GOSUE 95&8

S840 IF S>=0.3 OR X<{1€ OR X>21 THEN PRINT "“SMASH"
5858 PRINT "FUEL=".F

5518 GOTO &

9520 PRINT AT 20-H/2+1,X/2-1.5;"¢"

9530 LET H=¥+l

9548 LET F=F-1

9550 RETURN

S5 IF H>4 THEN GOTO 4068
68 LET H=H-5

65 KET S5=5+8.1

78 IF H>28 THEN LET H=20
%@ GOTO 38

9568 PRINT ">"
9578 LET X=X-1
95688 LET F=F-1
5668 RETURN
RERDY.

Cricket score

M Fox,
Walsall, West Midfand's.

243

THIS PROGRAM is designed to run on a
Sinclair ZX-81 with the 16K RAM pack. The
program displays a cricket scoreboard and has |
many built-in features. The variables are,

O = overs; W = wickets; S = batting strike;
BS = bowling strike; E = extras; L$(W) = fall
of wickets; B(1) and B(2) are the batsmen
scores; A% = last man; X% and Y$ are
bowlers; B% and C$ are batsmen; R =
L$ = last stand.

It is advisable to Goto 5000 for the start of
each match.

When the program is in use, enter: 1,2,3,4,6
for the runs scored, 7 for the end of an over, 0
for a change of bowler — the computer will
input a new name for the bowler with the
strike — 5 for leg-byes and byes then enter the
number of byes scored, 8 for a normal extra, 9
for a wicket. The computer will input the new
last man, the new batsman’s name — it takes
the batsman with the strike — and if 50 is
entered, any one of the following keys pressed
will make the computer print the sign follow-
ing:

Lg- lunch; T = tea; S = stumps; R = rain;
B = bad light; D = drinks; N = new ball;
E = erase.

Where “£" appears in the program, use a
black graphics space. From 1000 to 4000,

space is left for the user's own score cards and

these can be assessed by Goto 2 then inputting

the number 1 to 4 as appropriate. To obtain

the normal score-board then use Goto 4.
When the 10th wicker falls, the computer

will input a new last man, print this and then

input any number before resetting for the next
innings. For the 1K version of this program
the variables are:

R = runs; W = wickets; O = overs; E = extras;
AS = |ast man: B$ and C$ are the bowlers;
and LW = last wicket.

Enter 1,2,3,4,5,6 for runs scored, 7 for the
end of an over, 8 for an extra, and 9 for a
wicket — the computer will input the last man.
A bowling change must be done by stopping
the program and changing the variable
manually.

fcontinued on page 65)

YOUR COMPUTER, JANUARY 1882 B3



ZX81 SOFTWARE FROM VIDEO SOFTWARE LTD 1K & 16K

16K SOFTWARE 1K PARTY TRICKS (ZX81 only) NEW! NEW!

VIDEQ-PLAN (2%81 only). Performs the functions of an If you don't have a 16K RAM this set of programs is for
analysis book. Arithmetic functions include addition, you. Ten separate programs — Some games, some more
subtraction, multiplication. Printer optional. serious. All completely original, all ten programs included
VIDEO-AD. Rotating display of 16 pages of advertising in the price.

material. Set-up your own pages and change them as and when
required, SHOOT Take the penalty and watch the

VIDEQ-GRAPH. Planning and design aid. Create goalie try to save. :
pictures/charts/graphs and store within the program. Save on SKETCH Draw an almost full screen picture
cassette, Combine pictures like an ‘identikit’. and save on cassette.

VIDEO-VIEW. Do it yourself teletext. Create pages of data. NAME THE DAY Give the date, the ZX81 names the
Store them within the program. Save on cassette. View on day of the week.

demand, TRAIN For the very young who would like
VIDEQ-MAP, (ZX81 only). Educational game based on maps. to drive a train.

Mavigate your plane to its destination. Bomb the target and ONGER-WONGER Watch the ZX81 draw its own

return 10 base. pictures and yours.

FORCE-FIELD. (ZX81 only). Animated bombardment game. WEATHER An endless variety of completely
You control the force-field which protects your city against inaccurate weather forecasts.

hostile UFOs. UFO Shoot down the UFO before he
SPACE-RACE. {ZX81 only). Party game for eight playars, gets you.

Rockets race to build stations in space. Winners gradually take WHO SHOT JR An intriguing test of your powers of
over losers until only one winner remains. detection.

FOOTBALL-LEAGUE. Realistic simulation of an entire season. FIELD-GUN Can you hit the target.

Every match played and results shown with progressive league FOLLOW THAT Follow the path traced b"f' the ZX81.

table. You give teams ratings for skill, effort, etc. 1 g
TEST-MATCH. Reslistic simulation of a test match series. NOTE: These programs are not suitable for ZX80.

Dynamic scoreboard. Give each player your own ratings for

skills, technigue, etc. NEW THIS MONTH
STOCK-MARKET. (ZX81 only). An exciting game of skill and
judgement. Buy and sell stocks and shares as prices change in VIDEO-SKETCH (2X81 16K only).

response to world events. Move the cursor to any part of the screen. Draw or rub-
PACK1 — VIDEO-PLAN + VIDEO-AD. out as you move it. Mix in text or graphics. Save picture
PACK2 — VIDEO-VIEW + VIDEO-GRAPH. in memory. Save picture sequence on cassette.
GAMESET — VIDEO-MAP + 5 GAMES, Sid. @ £7.95. De-luxe @ £9.95.

PRICE LIST

ORDER CODE Manual

: SKETCH 81
Those of you who have already voted with your cheque PLAN 81

books may be interested in our “top ten’. These are the AD 81
best sellers so far: GRAPH 81
VIEW 81

. VIDEQ-VIEW . FOOTBALL-LEAGUE MAP 81

. VIDEO-GRAPH . STOCK-MARKET FORCE

. FORCE-FIELD . TEST-MATCH SPACE

. VIDEO-MAP . SPACE-RACE FOOT

! K TEST
. VIDEO-PLAN 10. VIDEO-AD STOCK

Surprisingly some of the programs which we rate most Eig?; ’

highly are well down the list. PACK 2

e GAMESET
We expect our 1K programs to top this list soon. They Prices include VAT

are worth buying even if you have 16K. Mail order customers add £1.00 per order. (50p for
manual only). Allow 28 days for delivery.

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

VISIT US AT THE ZX MICROFAIR ORDER FORM

Code M/S/L| Qty. | Price | Total

i_'llws Lang, See above

STOURBRIDGE, for codes

WeST MIDLANDS, Your cheque no.
“ DY7 6EQ, ] 0 —

NEWS FOR USERS

REREER =

iﬂmtﬂ‘ﬁgm
monandnno

PRRLLeRERReRREyY

BRWIONONNNNNNOOO

e

EsGLAND.

woxew s SOFTWARE LIMITED

Sl N

Drwmown P Sadih, DA, B Bl (B amer aial Tavraaesi Rigawnid Mambn Y Erglind VAT Rep Ma, J70080 51

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

B4 YOUR COMPUTER, JANUARY 1382



SOFTWARE FILE

(continued from page 63/

REM "TEST"

INPUT Z

GOTO Ze1ped

COSUE &894

FRIMT AT B.1:B$;B{1).C$;B(2)
FRINT
FPRINT R: “RUMS"

PRINT “FOR ":W:" WICKETS"
PRINT

PRINT "ENGLAND LEAD BY ";153+R
FRINT @;" OVERS"

PRINT “"EXTRAS": E

GOTO S

ITHPUT
IF ES
IF ES

GOTO 4

IHPUT

LET E=E+Z

LET R=R+Z

IF Z=1 OR Z2=-] OR Z=3 QR Z=-3 THEN GOTO 223
GOTO S

FOR H=0 TO 21

¥
= | THEN LET K#=2%
= 2 THEN LET VY¢=Z%

L

PRINT AT 12.8."*"

1 - R - T e R

INPUT 2
IF £ = & AND W=59 THEN GOTO 328
168 IF £ = 2 THEN GOTO 208
181 IF 2 = S THEM GOTO @@
182 IF 2 = & THEN COTO Soa
185 IF Z = 8 THEN GOTO 15@
187 IF £ = 7 THEN GOTO 130
183 IF Z =58 THEN GOTO 448

118 LET R=R+2

115 LET B(SH=R{S5)+2Z 5128 IHPUT X#
1P IFZ2=10R 2 =3 OR 2=-1 OR 2=-2 THEW GOTC 225 S138 INPUT ¥$
128 GOTO S 5148 GOTO 4
138 LET O=0+} £A88 FREINT AT 14.8;"FALL OF WICKETS®
148 GOTO S@as Ei?g %; lglz
158 LET E=E+l
166G LET R=R+1 Sa1@ IFBS=1 THEM GOTO 9668
iv GOTO 5 S8 LET ES=1
285 LET W=+l 2338 PLOT 38.21
267 IF W=l THEH LET LS=R S48 UNPLOT 20.98
2828 IF W<>1 THEW LET LS=R-VAL L¥(W=1) 2@58 IF A=1 THEN RETURM
218 INPUT A# Q5SS GOTO 255
215 LET L$(W»=5TR$ R “pe@ LET Bs=2
1 217 LET Bi{S)=8 S878 PLOT 324,19
219 IF S=1 THEN INFUT Ef 3038 UNPLOT 38.21
220 IF S=2 THEN IMPUT C# S@5@ [F A=1 THEN RETURH
223 GOTO < 2188 GOTO Z25
225 IF S=1 THEH GOTO 460 S REM"TEST"
238 LET s=1 18 PRINT AT @.8;R:" RUNS"
235 PLOT B8.43 280 PRINT MW:" WICKETS"
2498 UNPLOT 38,43
245 IF A=1 THEN RETURH 48 FRINT 0:" OVERS®
298 GOTO 5 S8 FPRINT "EXTRAS ":E
, 08 LET W=sk+l &8 PREINT "LAST MAN".AF
. 385 [INPUT A$ 78 FPRINT "LAST WICKET ":LW
318 GOTD S E8 PRINT "BOWLERS:"™.
358 [INPUT 2 S8 [NFUT 2
368 GOTO Soea 1908 IF Z=% THEN GOTO 28d8
408 LET S=2 105 IF 2=¢ THEN GOTO 138
483 PLOT 308.43 @7 IF Z=8 THEM GOTO 158
407 UNPLOT G.43 118 LET R=R+Z
4B8 IF A=1 THEN RETURN 128 GOTO |
418 GOTO S : 126 LET 0=0+1
448 IF IHEKEY#="" OR IHKEY$=CHR¥ 118 THEN GOTO 448 14@ GOTO 1
442 IF IHKEY$="T" THEW LET H#="TER" 150 LET E=E+l1
443 IF INKEY#="5" THEM LET HE="STLIMPS" 188 LET R=R+1
444 IF IHEEY$="R" THEM LET H$="RAIN" 178 GOTO 1
’ 445 IF IHKEY$="B" THEH LET H$="BRD LIGHT" 208 LET W=k+i
445 IF IHKEY#="N" THEM LET H#="HEW BALL" 218 IHPUT As
447 IF INKEY#$="D" THEW LET H#="DRIMKES" 215 LET Lu=R
448 [F [HEEYS="E" THEH LET HEF= “ysuddann" 220 GOTO |
453 PRINT AT 2. 16)HF # = pound sien
=

316 PRINT AT H.0;

PRINT "LAST MAN: " 920 HEXT H

IF W= 18 THEN GOTO 358 330 GOSUB 6000
PRINT RS 340 RETLRN

IF LEN A$C32 THEN PRINT 4399 STOP

PRINT “BOMLERS:"X§,,V$ S000 LET =0
PRINT 5319 LET R=0

IF W@ THEN PRINT AT 21.8; “LAST STAND "iLS 5815 CLS

IF WC>® THEN PRINT AT 20.8;"THIS STAND “iR-VAL L$ <> 5020 LET 0=0

Si3@ LET E=4
S48 LET Ag=""
S042 LET S=1
Sa47 LET BS=|

SA58 FRINT "BATSMAM?"

SE60 INPUT E$
INFUT C$
=G30 DIM B<2)

5198 DIM L§C10,3)
$110 FRINT “BOWLERS?"

38 PRINT “RUNS REQUIRED *iR-138 (OR ENGLAND LEADS BY)

B¥..CS

| Writing wrongs
D Lawrence, [ Z=7)

Highfield, Southampton.|
JAMES TYLER'S RENUMBER routine published
on page 67 of your November 198] issue 15 a
neat piece of work but it has the slight dis-
advantage that it will not run on a ZX-81.
The reason is simple. In designing the
program, James Tyler has assumed that the
end-of-file indicator for a Basic program con-
sists of the Newline of the last program line
plus two more halt codes — 119. He also
apparently believes that in the absence of a
Basic program, memory addresses 16309 and

16510 — the normal location of the first line
number — are loaded with 118. Unfortun-
ately, he is wrong on both counts,

In the absence of a Basic program only
16509 is set to 118 and the end-of-file indicator
is the Newline of the final program line
followed by one halt. The routine never finds
the end of program indicator it is seeking and
goes on searching up the memory until it
crashes.

The answer to the problem 1s to shorten the
routine by removing one of the loops which
examine addresses for a halt. Thus, in the
absence of a Basic listing, the routine returns
to Basic on finding a single 118 at address
16509 or, if there is a Basic program, on

finding two consecutive 118s at any given
point.

In addition to these necessary changes given
my version, the original loading programs are
unnecessarily complex for a machine-code
routine of this length. Instead of two con-
secutive programs, my Basic program will
suffice and, in addition, make the editing of
any mistakes far more simple.

An oprional

425 PRINT (S + (I-1)/3), PEEK IS + (I-1)/3}
will display the address and what has been
loaded there.

The procedure is as follows: lower RAM-
top the number of bytes necessary by Poking

feontinued on page 67)
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ZX81 16k soFTWARE

PACK 16/ 1 includes all of:

AIR TRAFFIC CONTROL: Animated radar screen of busy
airport shown, you must bring planes into land;
INVADERS SELF PLAY; PHONEBOOK — keep friends’
and relatives’ numbers on cassette; DATE '81 —
computer dating program. Who will it pick for you?

ALL ONLY £4.95

PACK 16/ 3 includes all of:

INDI B00; video roadracer; DRAUGHTS; Computer
Chequers; BATTLESHIPS — nautical warfare on your
oOWn computer.

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

ALL OMNLY £4.95

PACK 16/ 2 includes all of:

ADVENTURE ATLANTIC: You may become very rich or
you may be marooned forever; BREAKOUT: SQUASH
PRACTICE; LANGUAGE TRANSLATOR translates any
European language to any other; COMPUTAPRINT —
use this program to predict results of horse races,
football pools, etc.

ALL ONLY £4.95

The breakthrough you've waited for:

PROGRAM THE ZX81 IN ENGLISH!!!

With GAMAL 81 you can now write adventure programs
in hours not weeks and with GAMAL 81 you’'ll have
every adventure you'll ever want for the price of one.
Comes on cassette with instruction book, £7.95

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

CONTROL TECHNOLOGY —

PERSONAL
COMPUTER SCIENCE

Cassette 1%

A super value cassette of 16K and 1K software written in
Machine Code and Basic.

Includes:

React, Invaders, Phantomn Aliens, Maze of Death,
Planetlander, | Ching, Hangman, Invaders, Laser Base,
rectangle plus more.

ALL ONLY £4.95

Tapebook 50, Version 3

50 programs for the IKRAM ZX81.

Latest version includes:

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

Still amazing value at £6.95 the lot.

PACK 16/1 + 16/2 + 16/3 |
(any two only £5.95)
ALL THREE ONLY

£6.95

TAPEBOOK 50.3 + CASSETTE 1%
BOTH ONLY
£9.95

BOTH OFFERS ARE ONLY £13.95
TO ALL ZX81 OWNERS

66 YOUR COMPUTER, JANUARY 1982

All prices include VAT and postage and packing

CONTROL TECHNOLOGY,
39 Gloucester Road, Gee Cross,

Hyde, Cheshire SK14 5JG
061-368 7558
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16388,229 and 16389,127 — 1K:67. Then
enter New to reset RAMrop and enter the
Basic program and save it — just in case any-
thing goes wrong.

Run the program and the code will be
inserted above RAMutop. The start address is

SOFTWARE FILE

32741 — 17381:1K. If you have made some
error in the code, simply reload the program
— always assuming that RAMtop is still
where you want it — and edit the string,
remembering that each decimal value should
occupy three spaces.

Delete the Basic program and the routine

will renumber anything you care to enter, on

the command
PRINT USR 32741 — 1K:17381

The method saves seven bytes on the machine
code, nine lines of Basic and the string
occupies less space than the suggested numer-
ical array,

DECIMAL HEX INSTR COMMENTS
33,125,684 21.70.48 LD HL.4&7D saddress of first line number
i7. 16,88 11.68AR. 66 LD DE.&A idesired first line number in DE
126 TE LD A, <HL> jig it a halt
254,118 FE.76 CP 76
261 Cs rel £ i1¥ =0 return to Basic
114 e LD C(HLY.I i load new line number
s 23 INC HL
119 73 LD ¢HL>.E
6,18 a6, B[ LD E.6AR icreate next line rnumber
19 13 INC LDE
16,253 14,FD ILTHZ
25 23 INC HL stest for end of erogram line
126 TE LDA. <HL>
254,118 FE.7& CFP ¥ 76
32,258 28 FA JENZ
£ 23 INC HL imove to next rossible line
Hmber
24,235 13.EB JE saume to next checl
166 LET C#="033125064017016006126254112200114683511
: ?BEGEIEElSEI5253335125254118@3225@@35924235” (the decimal code
gien
268@ PRINT "STARET ADDRESS?"
258 INPUT S (Hew RAMTOF address)
288 FOR I=1 TO LEN C# STEF 3
308 LET C=VAL C#$<I TO I+2>
488 POEE (S+{I-1>/3).C
4568 NEKT I

Key to understanding
R J Fernandez, ﬂtﬁ@lﬂ

Montrose, Angus.

A SIMPLE, 25K Basic disassembler has helped
me uncover some of the operating-system
routines which read the Atom keyboard. The
first problem I encountered is the absence of a
keyboard Get command — not the Get byte
cassette command. This is easily overcome
using a simple machine-code routine — as easy
as Basic if you use the excellent Atom dis-
assembler.

The following routine uses the OSEcho
routine at # FFEbH and stores the ASCII
value at # 80H.

20 Eb FF JSR# FFEb ; Get key into the
accumulator

8580 STA#80 ; Store code at 80H
60 RTS
The character can be removed using:
$A = § (7% B0

where $A is a previously dimensioned string
variable. It would be easier just to consider the
code when deciding which key was pressed,
.8,
IF 7#81 = CH"A”
A more annoying problem, however, is to*

read a key without stopping the program —
one of the problems of a keyboard which is not
buffered. However, there is a routine in ROM
used by the OSRDCH or read-character
routine which returns the position of the
depressed key on the keyboard matrix —
figure 1.

The routine at # FE71H returns in the Y
register the position of the key on the matrix
counting from SP which is position 0, through

Bit Pasition

76 5 43210
Bit posltlonl'FEx 80[40[20[10[8] 4[2]1
values DEC [128]64]32]16]8]4]2]1

The boxes contain the values associated
with each bit.

Figure 2. Bit values

A which is position 33D, to ESC at position
59D. Register X contains the row number # 1
of the depressed key and the accumulator
contains a value corresponding to the bit
position of possibilities — multi-player games
on the same keyboard, multiple actions simul-
tanepusly in a game and so on.

A final warning — if you try to write the
routine in Basic, all the keys in column 5 act as

the ESC key during the scan, and stop the
program if one of them is depressed.

While working in ROM, 1 discovered
several of the routines and tables used by the
system software and | have included some of
the addresses in table 1.

The following routine can be used to build
up the keyboard bit map:

Op-codes Label Mnemonics

A208 LDX1M# 9: Load counter
8A : LUl TXA

18 CLC

6D 00 BO ADC # . Drive key-
8D 00 BO STA # BOOOY board row
AD 01 BO LDA # B0OO1; Read row
95 80 STA #80, X

A3 FO LDAIM#® FOy Zero lower
2D 00 BO AND # BOOO): nybble of
8D 00 BO STA # BOOO! Port A
CA DEX

10 ES BPL LL1; Finished?

G0 RTS

Once a bit map of the keyboard has been
made, it is a simple matter to check for any
key: take its row value and And it — using the
logical bitwise And command in Basic — with
the wvalue corresponding to the key bit

feontinued on page 69)
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This memory is made for yourAtom

OR OTHER 1MHz EEG!!EEMJ’G-‘BW SYSTEM

MZ163B + colour

encoder mounted in ATOM
16 or 32K BY TE VERSIONS ¥
Expand your ATOM to 28 or 38K RAM

Ideal for Word Processing, Chess programs and Business Software,
Fully Compatible with other Acorn ATOM software snd hardwars
Versions avallable to fit ingide the ATOM while still

leaving room for other extensions such as the Acorn ATOM colour
encodaer board,

Eurocard rack mounting types also available

Fully buffered address & data busses.

PRICES: INCLUDING U.K. PRP B15% VAT

MZ163A 16K Built & tested to fit inside ATOM'S case £59 50
MZ1638 3ZK . £74.00
MZ163C 16K Built & 1n1-d Eurn-urd rack mounting £62.00
MZ163D 32K ., - £76.50
MZ163E Bare PCB to hul-‘ld any of -lbn'rl with data £23.00
MP100  DC/DC converter; powers any MZ163 board from

unregulated 8V supply such as the ATOM mains adaptor £8.50

5.A.E. for further details.

QualitySupportfor ZX , Atom

THE ZXB0 MAGIC BOOK “With BK ROM/ZXE1 Supplemant”

Games programd, cOmputer music, converting programs
written in other BASICS, improving the picture
RAM & 1/0 circuits, and much more

GETTING ACOQUAINTED WITH YOUR ZX81
76 + programs including Draughts; by Tim Hartnell

MASTERING MACHINE CODE ON YOUR ZX80/81
180 page: of immente value 1o baginner and expert alike £5 95

THE ATOM MAGIC BOOK

A wealth of games and other programs: storing speech in your ATOM,
converting programs written in other BASICs tape recoding hints,
and many more useful hardware Gps. £5.50

GETTING ACQUAINTED WITH YOUR ACORN ATOM
By Tim Hartnell and Trevor Sharples .80 programs including
Draughts! £7.95

23+23WAY ZXB0/81 EDGE CONNECTOR SOCKET £350
23+23 WAY ZX80/81 GOLD PLATED PLUG EXTENSION £350
S2432WAY DINATGIZ ATOM BUS CONNECTORS:

PCB plug with 90* PCB terminals £2.85
Wire wrap/solder socket £4.50
ATOM BUS BUFFER IC SET

DPE304+2x B1LESS + TALSIO0 £7.55

ALL PRICES INCLUDE U K P&P
a0 ) +15% VAT WHERE APPLICABLE.
[ =] ' PAYMENT WITH ORDER PLEASE

TIMEDATA LTD 57 Swallowdale, Basidon,
Essex. 5516 5JG Tel; (0268) 411125 wow im

cililepALA

ZX-81 OWNERS

ACCESS TO THE OUTSIDE WORLD

Using our programmable
INPUT/OUTPUT controller
based on the Z80AP10, you
can use up to 16 programm-
able input/output lines, all TTL
compatible. Control of the port
can be carried out from within
programmes giving a whole
new dimension of uses for
your ZX-81 computer.

The port can be used WITH or WITHOUT the 16K
RAM PACK & PRINTER.

Available in kit form or assembled, and comes com-
plete with instructions, a pack of software notes and
circuit ideas.

£10.99 N KIT FORM ok Fald E
£12.99 aAssemBiep  |P9¢ 9% VAT] |

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

THURNALL (ELECTRONICS) ENG.
DEPT ¥, 95 LIWERPOOL ROAD,

CADISHEAD, MANCHESTER M30 5BG
TEL: DB1-T75 44671 (24 haur)
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ZX80/81 HARDWARE

Description of Kit Price
(Price includes VAT, but add B0p postage) E£p

1.0 amp, 5.0 volt power supply. Requires

DD VO BN EIOITIMN . . .. covvuiiasmsssssnsnssnsanssrsssassnsassns 8.03
16bitiatchad LED DOBI. . ........coeevisinsionninansssnsssnnssssnn 9.80
Edga connector for LED board. .........cviiiiiiiiiaiiiniaciiiin
40 key full size keyboard for ZX80, ZX81. ..
Edge connector to fitabove. .. .. B
4 rubber feet for keyboard. . ...... ST
Sparekey and keytop. . ..........ooociiiiiiiiian.s
Case forkeyboard........... e o]
24 line In/Out port. . ORI i Ko g o :
In/Out edge connector, ,
23 way edge connactor for ZX80, ZX81 ; -
Motherboard..... ... ; S 1
Voltage raguiamr kit for motherboard ;
Connector for motherboard
Digital 1o analogue converter board. ., e
One digital to analogue and buffer IC...... ... ... ...
23 way male connector, single.. ..
23 way male connector, double........ ...l
Pair of connectors for ZXB1 keyboard...........cccovviiennns
24 line InfOutport [ZXBl only). .......coiiniiiminiinnissssianss 1
All the above are available built — see catalogue.

BOOKS (post fres)
Getting Acquainted With Your ZX81. Tim Hartnefll............ £4.95
Mastering Machine Code On Your ZX81. Tony Baker......... £5.95
The Sinclair ZX81. Programming for Real Applications.
Randle Hurley. 170 pages. £6.95. Tape £9.95 (post 40p}
Send 10" x 7" SAE for free illustrated catalogue
REDDITCH ELECTRONICS
21 Ferney Hill Avenue,

Redditch, Worcs. B97 4RU
Telephone: Redditch (0527) 61240

Bkl

"ﬁi:u:—
E

O = =i =& O EN b3 bSO B LD L
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fcontinued from page 67/
position. See figure 2 for these bit values.

If the result of the And operation is 0, the
key is being pressed. Bits 6 and 7 of all these
key row values represent the conditions of the
control and shift keys at the time of the scan —
that is, if the value is less than 128D then shift
is pressed; if less than 192D, CTRL is
pressed.

For example, to check if A is pressed, after
running the routine, do the following from
Basic:

W Consider the value at # B3H — row 3.
Figure 1. The keyboard matrix.

Row Bit position
number
0 1 2 3 4 b5
9 3 =1G[Q]ESC
8 2 : | A )
4 1 : JEJOLY
6 0 1D X
] Lock | DEL 9 [CIMIW
4 COFY |8 |B L |V
3 1 RET |7 |A|K|U
2 4] g8 ¥
1 [T 5 17 11
0 [SP 4 . |A[R
w1 % & B
Column number
Note: Read column number then row number
for position code in Y after routine at # FETTH.
Eg., A = 33D.

Screen print

N Higham,
Eccles, Manchester, 4

THIS PROGRAM for all Pets — except old ROM
— prints the contents of the screen on a
Commodore 3022 or 4022 printer. When
loaded, or appended to an existing program
and called by Gosub 63000, the screen is
dumped to the printer in the centre of the
paper and surrounded by a box.

The routine is intelligent in thart it executes
a delay, the length of which depends linearly
on the amount of reverse-field characters on
the line just printed. This is to avoid the print
head burning out if the screen contains a large
amount of reverse field.

Line 63010 reduces the line spacing to give
vertically contiguous graphics and line 63130
resets it. The printing can be halted at any
time by pressing ‘S’ and restarted by pressing
any key.

Line 63075 allows for a bug in the 4022
printer in that CHRS(254) prints a space
instead of the required graphics characrer.

Storage technique
John Eade, waag

Stroud, Gloucestershire.

THE FREE-MEMORY routine by Paul Brittain,
November 1981 page 67, is intended for use
when writing programs. It must not hamper
the program being written. If it is stored in a
Rem statement in the first line, it will change
all program addresses when finally deleted. In
any case, there may be another machine-code
routine which must occupy that position

SOFTWARE FILE

B And value with 8D — bit position 3, column 3.

Bif result 0, key is pressed.

M Check if control or shift are pressed as
described, if necessary.

This approach to reading the keyboard
opens a whole new range of key-column
reading from column 0 which corresponds to
bit 0, to column 5 which corresponds to bit 5.
For example, if the A key is depressed register
Y = 33, register X = 4 and Acc = 8 — ie,
column 3.

The following machine-code routine reads
the keyboard and stores the Acc, X and Y in
#80E, #8lH and #82H respectively,
although only the Y register value is actually
needed to find the depressed key.

2071 FE JSR# FEN

85 80 STA# 80
86 81 STX# 81
B4 82 STy=82
60 RTS

Note that the values are unaffected by shift
and control, so to check for a shifted key, the
value at BOO1D is less than 128D, and for a
control key the value is less than 192,

If only an alphabet or number key, or for
that matter any key with ASC11 code between
#30H and #5AH, is being checked, the
ASCI11 code can be obtained by adding 14D 1o
the value in the Y register. The one problem
with the second routine is that only one key
can be read at a time. This can be solved by
using a small routine to make a bit map of the
keyboard matrix.

The basic idea is to store the numbers 1 to
10D in sequence in the lower nybble of
# BO00OD — port A of the 8255 PPIA — to
drive each row of the matrix in turn and each
time read the value at pori B, which corres-
ponds to the keyboard coluinn, and store this
in a buffer area to be looked up by the calling
program.

Each of the 10 row values is stored in one
byte, thus the whole keyboard requires only
10 bytes. My own preference is to use the
memory between # 80H and #AF in zero
page which is free.

Table 1.

# FDECH — Secroll routine. Fill the screen
with characters and try
LINK# FDEC. LDY@0;
JSRA # FE16 produces half
screen scroll.

# FEEBH — Screen synchronisation
routine.

# FD1AH — CTRL-G routine.

# FDOBH — Start screen, ACK routine.

# FD11H = Page mode off, 51.

# FDOBH — ESC routine,

# FF3FH — RES routine.

# CODBH — Reset sarvice routine.

# CO9EYH — Basic error routine,

# COO0H — Base of command table.

# DOOOH — Base of FP command table.

# FOOOH — Base of command table,

# FBBEH ,— Base of command table.

The # represents hexadecimal; the @
immediate mode or Atom standard.

630008 REM =—=—-= "SCREEHPRINT”

G007 CLR:P1I=243:P2=36iREM FOR 4022
63008 REM FOR 3022 FPleslfiPI=z4

83898 E=337467 :FORI=32788TOE 1A=PEEKLT )

S30TS IFA=2S4THEMES="® “ 1 GOTOSI 100

63210 A=PEEK (1513 :IFA=27THENPRINTH4
‘63228 IFR=ETHENCLOSES 1POKE 158 .81END
S3230 COTOGIZ 1@

FITE, 10 DIP: & RBIFFME: & COMBy @

ey M J . HIGHAN —=—-
6200% REM PRESES "S" TO HALT PRINTING, ANY KEY TO RESTART

632010 OPEHS.4,63PRINTEE , CHREC(P L ¥ 1 CLOSESIPRINT "B
600 TelBsZs= T (FORI=]1TO4Q 1 Z6aZ+""" JHEXT 1OFPENY , 4 sPRINTEA  TABC T IS~
EZD3@ PRIMNTHE , TRECT " " 3 tDEFFHD O m=C RS 50020000 Qo

63058 CETAS1IFA®="3"THENFOKELSS .2 1WAIT1568, 1 1CETAF IPFOKELSE,0
3050 IFF=ANDAC 12T THENF=1 1PRINTNS .CHRELT > 5 100TOS307S
63070 [FF=lANDACI2ETHEMNF =0 1PRINTE4 ,CHREC 1460 »

CIAEE Be-CA+Sd b b ACE4 I = A+ 12BN CEICARNDACE 267~ CA+E4 k< | 2ECARNDRCI 28

63050 BeB-(A-64)®( 1 27 CAANDACLS] —AMC | SOCARNDACZSS ) = 191 W (A=ZSS ) sBS=CHRS (B>
3100 R=R+F{PRINTHA . BS s 1 Hek+] 2 [FHC4DG0TOSER] 20

€311@ FORD=1TOFHOCR» sHEXT sR=@ p¥=@ (F=2 PRINTE4 . "8 " 1 IFICETHENPRINTRG . TRRCT " ¥ »
BI1Z0 HEXT1Z$=" " 1FORI=]1TO4B 1Z8=Z 8+ _" JHEXT 1PRINTH4 . TRBCTIZ8" _I" sPRINT#4 1 CLOSES
B3138 OPENE .4 8 1PRINT#S  CHRECP2) sCLOSES

£3208 OPEN4 .4 1PRINT “ZJERETURNE: P/-FEED" iPRINTNESPACEN: END

SIZE: 10 DIP: 3 RIMAPLL: @ COMDa 1L

e

iy L] (1] o x W
. o
T 2 T
T ke

because of the absolute addresses within i,
There is, however, another way of storing

machine-code routines which I have not seen

mentioned elsewhere. This is simply to Poke it

into any program line Rem statement and call

it from the previous line using the NXTLIN

variable — see ZX-81 manual page 178. Enter

the two lines as follows:

9989 LET A = (PEEK 16425 + 256 x PEEK
16426 + 5)

9990 REM XDOOOCOOOOOOCOOOOCN
{that is 21 Xs]

2991 FORN = ATO A + 21

9992 INPUT B

9993 POKEN,B
9994 PRINT PEEK N
9995 MEXT N
GOTO 9989
Enter: 175, 103, 111, 57, 237, 75, 2B, 64, 237, 66,
229, 193,253, 33, 0,64, 62,30, 237,71, 201
Delete lines 9991, 9992, 9993, 9994, 9995
Edit line 9380 — delete LET A = and substitute
PRINT USR
Do not forget to run the whole program if
you can, so that the display file — if RAM is
greater than 3.25K — and variables take the
required space.
feontinued on next page)
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Cost price

lan McAipine, -
Portadown, zf;aj} |
County Armagh. : |

I AM 14 YEARS old, and my father and mother
have a do-it-yourself and crafts shop which

stock, they have to estimate their mark-up and
VAT and, finally, the selling prige of each one.

My father had set his heart on proving that a,
calculator is faster than my Sinclair ZX-81, so
I set out 10 prove him wrong. After buzzing
around the keyboard for a few hours, | pro-
duced Cost Price.

The program first asks you to input the cost
price. If it was 50p, then you would input
0.50, or if the cost price was £6.72 you would
input 6.72. Then you are asked to input your
required mark-up. You would input 1 for 50
percent, 2 for 60 percent, 3 for 75 percent, or 4
for 100 percent.

These percentages can be easily changed to
suit your own requirements. Finally, you are
asked to input the quantity. The computer
then prints out the original cost price, on the
left-hand side of the screen, and in the middle
it prints the price at which you should sell
each one, including your mark-up, and VAT.

When you input the cost price, you do not
need to input the VAT, as the computer cal-
culates the VAT for you, and includes it on to
the recommended selling price. After about
seven seconds, the computer returns to ask
you to input the cost price again.

When I showed this program to my father,
he threw his calculator in the bin. This
program will run on an unexpanded ZX-81,
The delay, before returning to the original
question again, can be shortened or length-
ened, by adjusting the Pause on line 160.

Wild dogs

C D Carter, =7 g

Bargoed, Mid Glamorgan & ?J |
THIS, MY FAVOURITE program, makes use of
the fact that a computer can make logical
movements. It uses these movements 1o make
a very authentic chase-type game. The

sells many small items. After buying any |

SOFTWARE FILE

4

-
16
12
19
26
3a
31

32

C
37
46
S8
6@
e
Sa
28
1 6@

1@

126
125
138
135
146
145
158
1e6
176
18@

REM COST FRICE

FRINT "PLERSE IWPUT COST PRICE"
INFUT E
IF E<=6 THEN GOTO I@a

CLS
PRINT "MARK UP, 1=5@.2=66;3=75,4=168"
INFUT F

CLS

FRINT "INPUT QUANTITY"

INPUT G

CLS

LET A=(E/2+E)/20%3

LET B=(E/S#3+E)/20%3

LET C=CE/4%¥3+E)/20%2

LET D={E+E)>-/20%3

IF F=1 THEW GOTO 12@

IF F=¢ THEN GOTO 13@

IF F=3 THEN GOTO 14@

IF F=4 THEN GOTO 156

PRINT "£" E,"€";(E+E/2+A0 /G

GOTO 16@

PRINT "€";E."E£";(E+E/S¥3+B) /06

GOTO 1e@

PRINT "€";E,"L"; (E+E/4%3+C) /0

GOTO 1e@

PRINT "£" E."£"; (E+E+ID/G

PAUSE 356

CLS

GOTO S

program makes full use of plot and unplot and
simple calculation Basic.

The game is relatively easy to play and starts
by putting you roughly in the centre of the
screen, When you are confident enough to
manage the arrow movement keys and hit the
correct one very time, you press the Newline
key. The computer will put its two characters
on the screen, These characters will the move

towards you, and it is then up to you to dodge
them. You have a slightly faster speed than
them,

When one of them thinks he is starting to
catch you, he will accelerate. You still have the
advantage while travelling in a straight line.
When the game has finished, it will give you a
rough estimate of the time you lasted in
seconds, before being caught.

1 LET (=68

2 LET W=4@

3 LET CC=0

=] LET X=2

& LET Y=X

18 LET A=20

28 LET E=A

21 PRINT AT 18.18;"WILD DOGS"
22 PRUSE 0@

23 CLS

24 FLOT A. B

25 INPUT A%

20 LET A$¥=INKEYS$

e UNPLOT A.E

S IF A#="S5" THEM LET A=A-3
&6 IF A¥="6" THEH LET B=B-3
i) IF A¥="7" THEN LET B=B+3
=l IF A¥="8" THEH LET RA=A+3
26 FLOT A.B

95 GOSUB 105

a7 COSUE 288

g LET CC=CC+1

168 GOTO 3@

185 UNFLOT X.¥

116 IF B>Y THEN LET ¥=Y+2

128 IF A>¥ THEN LET X=X+l

138 IF ACKX THEN LET X=X-2

148 IF BC<Y THEM LET Y=Y-l

158 IF ¥=A AND ¥=F THEN GOTO Zee

le@ FLOT X.¥

178 RETURH

=08 UNFLOT .M

21 IF A>Q THEN LET Q=042

22 I[F BoW THEN LET MW=lki+1

238 IF ACQ THEN LET G=0Q-1

248 IF BCW THEM LET W=W-2

258 IF @=A AND W=F THEN GOTO 380 .
268 PLOT Q.M

27a RETURH

el o) PRINT AT 13,0;"YOU LASTED"; INTC(CC/1.89);" SECS BEFORE THE"
31e FRINT AT 14.6;"WILD DOGS CAUGHT YyOUu"

70 YOUR COMPUTER, JANUARY 1982



=l

External inputs
Zi=3]

THE ZX-8! KEYROARD works on an X, Y grid
system — see figure 1 — and does not require
an electrical pulse, merely a connection
between the X and Y terminals. A list of con-
nections is given in table 1, and the terminals
in fipure 2.

For me, a port represented a programming
and memory problem. My ideas require no

fan McLean,
Preston, Lancashire.

A=5D K=3GC U=2E 4=2A
B=1H L=4G V=1F 65&=1A
C=2F M=3H W=4B 6=1,C
D=2F N=2H X=3F 7=2C
E=38 O=4E Y¥Y=1E B8=3C
F=2D P=5E ZI=4F 9=4C
G=10 Q=5B 0=5C .=4H
H=1,G R=2B 1=5A newline=5_0
I=3,E S=4D 2=4A space=G6GH
J=2G T=1,B 3=3A shift=5F
Tabie T,

software changes to existing programs, and
only a small hardware connection to the con-
nector inside the machine, The possibility of
using a light-pen, temperature monitor, Space
Invader-type hand-held controls and keyboard
at the same time opened an exciting door into
the world of interactive computing.

Inkey$ and sometimes Input can be used. [
found that Inkey$ was the best for the controls
in games like Meteors on the Sinclair games
cassette 1. Inkey$ was used for the temper-
ature monitor which triggers at a pre-set
temperature, and can, under software control,

Quantity Component
metre ribbon cable — 20 core
IL75 opto isolators
BC107/8/8 transistors
piace of veroboard

ORP12 photo-resistor

TH32 thermosistor

220K pre-set potentiometer
Low-power soldering iron
length of solder

pair of wire strippers

PR X Jr N

Table 2 above, and below, figure 4.

SOFTWARE FILE

Voltage regulator

UHF/VHF modulator

SCL (dogsbody)

5 4 3 2 41 1 2 3 4 5
1 T i | T 1 T L
1-2—3-4-5 6-7-8—-9—-0—C
PR A L1 \ % \ \ b
—~+—G-W—E—R—T Y—U—-1—0—-p—E
\ \ \ \ % : T 5 N
~—— A=8=D—F~G H-J—-K—L—nl—1G
P o A N AR S

’
—{shift—Z—X—-C—V B-N-M-—, —spacelH

be used as a temperature alarm. Inkey$ was
also used for the light-pen to monitor the
string input to see when the button was
pressed and the value entered.

Input was found useful in separating key-
board and peripheral data. Because Input
requires Newline after i, [ did not connect
Newline to the peripherals to avoid entering
data accidentally. Even in this state, unwanied
data could still be entered on to the screen.

As the Input statement only requires data
during its execution, any data at the input
immediately before its execution can auto-
matically be rejected. In listing 1, line 20 does
this. It waits for a clear input bus before allow-

ing the Inpur statement to continue. Table 2
lists the tools and components required. The
more experienced may wish to modify the
hardware to his specific requirements.

Figure 3 gives the circuit diagrams for the
push buttons, light-pen and temperature
monitor. Note that the connections are not
given, as different Inkey$ values may be alloc-
ated to each switch. Figure 4, however, shows
the connections [ made, as an example.

Figure 2 shows the necessary internal con-

:I'Wum Monitor

Light Pen Circuitry

(Space Invader Type Controls)

To Computer

A fafaha =

moQ

Ribbon Cable

]

— Mumbe
{
[—
‘,—aw
[S—
= Humber

e v g e in the temg. manitar ‘:—aum

RS =oRP2 n--,f -TH3
Figure 3.

nections inside the machine. The ribbon cable
is soldered on to the copper side of the
printed-circuit board to retain the keyboard
connection on the component side. On the 1K
version, two of the wires were connected to the
12V and OV lines. It is helpful to make a note
of the cable connections and corresponding
colour codes for furure reference. Pass the
cable underneath the extra memory connector
at the back and out through the hole.

Veroboard or a home-made board can be
used to build the circuits and so the connect-
ion at the other end of the cable is entirely at
the builder’s discretion. My light-pen was
built on a board with the photo-resistor in the
end of a thick pen. The button is pressed when
a reading is required. Software techniques
enable signal inversion and screen scanning.

I would advise you to use an external power
supply if the machine has any form of memory
expansion, as a simple precaution. It is other-
wise safe to make the specified connections on
a 1K machine.
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GHROMASONIGR (-4 (]| £

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

TELEPHONE 01-263 9493 263 3435

YOUR SOUNDEST CONNECTION IN THE WORLD OF COMPUTERS
— UK101

4016 16K RAM @ UK 101 Kit Inc BK memory
4032 32K RAM i

Ready Built Inc BK memory

5 ﬂu:l:friu . Complete in case

L 4K Expansion 8 x 2114
4022 B0 column tracks feed. Printer Interface
3023 B0 column friction feed. :
C2N Cassette Unit. Sound generator plus PIO kit £29.95
For the business man wa stock Chromasonic Sound Kit £24.50
thi BODO range inc. BO32 and Colour Kit £69.95

8050 with daisy wheel printers
coming soon.

NEW * NEW * NEW

32K Dynamic Memory Expansion Kit £89.95

32K SYSTEMS AVAILABLE FROM ONLY £1,499
r— VIDEO GENIE Utilises ZB0, 12K leved ||

Basic, Integral Cassette
Deck, UHF O/P, 16K RAM,

PIO and Eprom programmer kit £24.50

all TRSB0 features. Simply

plugs inta monitar or LIMF
VIC 20

TV, With V.U. Mater
NOW WITH LOWER CASE AS f

STANDARD Ezgg

Colours

Eﬁ?{g#g;SEIEQE;HEEEEWEBE:EEQ%:‘%LEW o ' gg 24 1 tal. Blore h aracters, B for border, 16
SOUND KIT (FITTING EXTRA) .. ... IR o - u wish. Basic colours
LOWER CASE KIT (FITTING EXTRA) . .. E27.60 \ lack, white, red, blue
COLOUR KIT [FITTING EXTRA) . .... carininsanqss .96 light blue, green, yellow, and purple
EXPANSION BOX WITH/ WITHOUT REZSZ peves s EXTE 186

16K/ 32K RAM CARD . ; ; ey 84129 Sound :

NEW GENIE || NOW &UAIL.&ELE . E320 3 Tone Ganarator for music

APPLE N —— AR il Craiage .
sound eff
— ach Generator gives 4 oclaves BUSINESS
APPLE Il PLUS Aohe @peria | . Reproduction is through TV speaker co

Nl plus

48K Machines £649

Disk Drive with Controller £349
Disc Drive without Controller £289
Colour Card £89

Graphics Tablet £426

Silent type printer £199

Cl'_l.uru._cten Line Ellzﬂ;ll..;v,.r

.. araclers, L:H I 1111If graphics -

ol el TECHNICAL

Keyboard COMPUTER
DIN typewriter keyboard .«.uTIu H prm]r.ﬂn <

mable tunchon oo

|rjr1rf1u..1l1|| Frrum rru kﬂ hn.qrd

PRINTERS Peripherals/ Accessorias
INTERFACES AND CABLES VIC Datacassette with special interface to
for Appla I, Pet, guarantes high reliability read /winite quahty

TRSE0, R5232, UK101, (PET/CBM compatible),
Sharp Superboard all available, ki

"
P PRICE ONLY £165

hics.,

EPSON MX80 £359 ‘E’;"s;’,‘ — CASSETTE DECK with 6 free,‘_l
vttt Syt A g | programmes

[iel and serial. Pet and high re:sc:nlution graphics, wida
Apple compatible. True carrisge 16% inches. SOE“fLYH £38
bidirectional, 80 cps. SEIKOSHA GPBO0A £199 u?g m“' - h“

Dot matrix 5 = 7, 80 columns s peripherals
EPS'EIH MXED FI'H E399 30 cps. graphics, double widgth
Dual single sheat friction and characters,
tracior, 9 wire head, true T TANTEL
descanders. 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,
12 BMC Green £15 Hotals Etlc., Etc.
Hitachi professional monitors only £159

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

12" Black & White £149.00 —— DEMONSTRATION AVAILABLE AT QUA SHOWROOM 1

___ALL ITEMS CARRY A ONE YEAR GUARANTEE

| Please add VAT 15% 10 all prices Posilage on computers printers and cassetie decks |.h.-|r-:_4-._':_1 at cost. all other items [ A

| PEFP 30p Place your order using your Access or Barclaycard (Min tel order £5) Trade and export enquines welcome
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You are here

Lair of the wizard

Taks same gems

Oragons cave

Pay Gragon as many gerns
@5 You have Coing

Il you: haven'1 encugh ha'll
Iry you!

Notice on 1ne Orc's cave's
door: Il you Déar gems
00 back! Eisa you'll be

lufnéd (o slone

\

Orcs cave

Coflect #gg -or- turn 10

The Orc’s Egg

slone il you ve any gems

Ogres cave

Fay him 100 gems
€an 1. o you ve 51l got
any coins, he'll eat you

Repay the wizard: if you're
short on gems he'll lum
you info a frog. Hand over
£gg. too!

:Ii Tw

Troll coubles the numibes
QEMS yOu '8 Camyng

Troll's cave

Crut! But daylight

wll turn you nlo
stone i you've sl
got anmy gems
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Novemnber crossword solution

&

M EIEAG

™Y

COMPETITION CORNER

The Orc’s Egg

BY ANTHONY ROBERTS

YOU HAVE been captured by the wizard One-
Eve who has given you just one chance to
avoid an unprintable death: get him the Orc's
egg from the Troll’s caverns. He can lend you
any number of Troll's gems. How many
should you take?

Here is the cave map. All the passages are

| one way.

A £15 book token will be awarded to the first
correct solution drawn from the competition
bag. All entries must be at the Youwr
Computer offices by the last working day in
January. The name of the winner, the
solution, and a competition report will be
published in the March issue of Your
Computer.

If you want to set a competition for Com-
petition Corner, remember that the simplest
solution should be calculable by a short
program rather than by any other form of
reckoning.

—_ — -

Competition reports

IN THE NOVEMBER Competition Corner
puzzle, Trolls' Cave, you are working out a
form of Zeller's Congruence, which gives the
day of the week of January 1 for any year
1901-2099, at least. Sarurday is day 7, Sunday
day 1, The formula is
5(YY+1) + 2

4 7
50, as you need to be carrying just one
diamond as you enter the last cave, you must
make your break on a Sunday.

The winner, picked out of a bag with
hundreds of correct entries — you obviously
all found it too casy — is Peter Evans of 15
Moorland Road, York, YOI 4HF. A £15 book
token is on its way to him.

There was a large response to the November
crossword competition for a Tantel Adaptor.
Maost of the solutions sent in were correct, and
the ingenuity used in completing the sentence
“The most importam feature of Prestelis. . .”
made the task of choosing a winner extremely
difficult. After much deliberation, the adaptor
was awarded to | Copestake of 23 Connaught
Crescent, Brookwood, Woking, Surrey, GU24
DAN, for his “Prestel lets your fingers do the
talking",

British Telecom, and Busby in particular,
came in for a fair amount of stick. ] Roberts of
Hatfield, Hertfordshire summed up the feel-
ings of many people with “‘to put you in touch
with Busby (preferably by the neck!)”. An
excellent variation on this theme was provided
by M Birkeut of Hooton, Cheshire, with “rwo-
way communication — now you can give
Busby the baud”. A Heinrichsons of Woking-
ham; Berkshire, noted “it's an educanional way
of increasing the phone bill".

T Brown of Nantwich, Cheshire, had firm
views on the intelligence of the family “it is

| simple enough for the whole family to use it”.

Other entries worthy of mention include
Graham Perry’s “that it demonstrates the
viability of a non-commuting society” and Jem
Ward's “you view the form, then form your

| view".
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If you are interested in a particular article/special
feature or advertisement in this journal

HAVE A GOOD LOOK AT OUR
REPRINT SERVICE!

We ofter an excellent, reasonably priced service
working to your own specifications to produce a
valuable and prestigeous addition to your
promotional material. (Minimum order 250 copies).
Telephone Martin Bloomfield on 01-661 3036 or
complete and return the form below.

— — g e S —

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

. . . copies of article/advert.
featured in this
,issuedated ......

|aminterestedin ...........

journal on pages

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

ACORN
COMPUTER

ACORN

The Acorn Atom must rank as the best introduction to computing;
on the systems side because it sllows you painless access 10
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 understood and control of external
equipment is facilitated by a readily accessible bus.

NASCOM

The ultimate for hardware and software buffs alike. A totally
flexible design based on the widely accepted Nasbus. Unlimited
expansion possibilities supported by numerous independant
manufacturers. Your number ocne choice if you want 1o develop a
disc basaed CPM systemn suitable for business applications.

Mascom MCroCompubers

PRINTERS

Epson from £345,

MONITORS

Crofton 9 high performance monitors £58,

CHIPS
2114 £1.25 25632 £8.00
4118 (1.5 2616 £4.50
4118 £6.00 6522 £6.00

All prices exclusive of VAT

Woking 67529
Tal: 01-675 4557
01-674 1205

24a Abbeville Road
London SW4 9NH

ZX81 MURGATROYDS

what are MURGATROYDS!

enobody knows, but they're closing in.

®you never know which way they'll jump.

®and look out, they're inclined to cheat when
they think you're not looking.

THESE CREATURES WILL BAFFLE YOU

ofed up with space games?
leave them in the arcades where they belong.

THE

MURGATROYDS
ARE HERE

®created by collins computing for the ZX81

also
DEGAS IN VEGAS

®the one-arm bandit with a difference,

®not only hold facility, variable bets etc. but also lets you
design your own pictures, slogans, lemons, etc. to
appear in the windows when you play.

MURGATROYDS (7K) — £5. VEGAS (5K) — £3.

recorded twice on a cassette {and listing).
send payment with order to;

COLLINS COMPUTING

The Gatehouse, Whinburgh, Dereham, Norfolk.

m-i---

”’ Persona
Cnmpu
Pal

COMPUTERS FOR PEOPLE

We have the Video Genie in stock with sound
and lower case at £367 inc. V.A.T. and free UK.
delivery, dust cover, programs and manuals.
Other accessories can be fitted to your machine
before we send it.

All our equipment is pre- P e
tested and comes with a
12 month parts and \%f
labour guarantes — * o s
Elving on site service a.nd

free installation in the Dcr&
Reading area.

Genie IT and Apple also available,

Centronies, Epson and Seikosha
printers in stock at competitive
prices, good service.

6 Castle Street,
Reading, Berkshire.
Tel.(0734)589249

Open 9 a.m. to 6 p.m.
(closed Wednesdays)
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SINCLAIR
ZX81 SOFTWARE

SERIOUS PROGRAMS (1-18K)
FOR THE MORE DISCERNING ENTHUSIASTI
CASBETTE
MATHE ONE 18]
ATTEMTION ALL PARENTS! Peormpied by an arSale o preciicel Sompsing Lian
1| om wlerdr matfn lbase, we Joiaded o priduce 8 progres el wogkd geos
yial Ehl Fars thas the Borng bl | Sairy i aieweiiyg Uy a1 Mtk oo
well Ghed woer ehE wmi i e mpaensl way bnd aCtusly thow yoer child abee
ha'sha hae gans wieng, DXAMPLL (ool 12 12 = P iChis 22 iComp’) Put
down?, (Childl 1, sic. Bath you snd T COMPUSE e wae thal the s
et Daal TP SRl o P Afad SrBraamy Do 00 Dk Whas Pk Faie @000 /B owhel T
s i complets, Note The ool sem & ponied on the e, with anowes juat
B the ofvid el B WA D S e
MATHECATE 178X
& fah gl 15 U LSS RRIN R £ bt olueh st dnl w QIR 3 S D
cowmpiete For sech comect stawmed T LLISY e Faater and ‘aster. Dut bewaere
Wl Safl DoOTs Mong MLl Akl the wirres 5 e chld with the highasl
rursier of CORvee| BPmaes Lol of idtunally SR Bt iatar 10 e post
Blptte ove = Maibsiate 150
CASSETTE 2
LANGUAGE TRANSLATOR |18K]
Hiaving defficulny with fossign tenid Then this & the program for youl
Fast vanslation of one word, N0 it 1oregn equivalant in seconds. Or, il
youn prefar, the piogram will accapt @ paragraph which waes the o half
of the scresn with the bortom half reserved for the irendlation. Wikich
will ba & word Tor werd anslation frorm appeax TOO-B00 wonds, AN
G.C.E lnguages (n Foman text) svellable, Please state language
chaosra
WORD TEST
Far 1be vary ponce membem. of the lamly - wond teet will gave your child pariially
compiaied words 8A0 @ then audecied 10 complete the wond, Secord tys are
ploramal mnd he acces Gud & tan weth {he Céefrect anwwurs are shown
Lenguags Iranalslor = Woed st £1.50

CASSETTE 1
BANK ACCOUNT [76K)
Why wait for & swtement whan you can have your own parsonal
Bankesy fystem! Accepm standing orders in the usual way and will tell
woij wisen youl belance & Delow tha free banking lemit, then sciusBy
chargs you for il Just ke thé bank| Staterrents can be backdated and
the cormpu e panadically may ask you_ when balow free banking limit,
whather you have ordered any chegques eic., If 3o vour sccount will be
updated sceordingly, Curent and deposit sccounts for magos banis
availatm,
HOME BILLS AEADY RECKONER
Want 1o krow f pour slecinody bl islephane bl hel pay die coirecl? Thish g
o welth ready reciprer wo mmrpee!

Bars SoToAnt + ready choucshe (100
PLEASE NOTE: Our sofomars m of The very Fghist guality Snd S50 10 COMEFS
with 1he very Bl foen Tha Sqnclar stable amd sven d we mighs sy b5 Gursdiee
saiisich That standand
Mo mnpwiedge of cormputng regurad, juld load snd el

P, wic. payabde Mo

FUTURESOFT

3 PENSHURST ESTATE. PRINCE OF WALES ROAD, LONDON NWS

L 280

Knowle, Solihull
1K Space Intruders £5.00
3K Super Version £6.00

Written in machine code
1o give fast moving
‘Fhicker Frea' graphics

A superb achievement

Supphed on cassatle with Ligting

West Midlands
B93 9ES England

16K High Resolution £4,00
(192 x184) graphic pictures

Never before achieved on the 73X,
Craate your own Sriwork

.r--.*w cassel e wilh DS
Ang Semonsiralion oiclure

9K Nightmare Park £3.75

The park of DEATH — can

you gat through this

nightmare. No human has

yet succeaded. Confronted by all
sorts of "Happenings' vou'll be
taken 1o your wals and.
Suppihed on Casse e only

Specify 4K, BK ROMor ZX 81 when ordering.
NEW INTERACTIVE GRAPHICS for the 16k ZX 81

DRAGON MAZE... are you cunning enough to svade
the dragon? you are impeded by darkness; the walls
are only displayed when you make a bad move, this
gives the dragon an advantage . You have toplay by
the rules - ths dragon breaks them when ha gets
angry. Fun for all ages!
Cassette and listing.......

. £5.00 (tor ZX 81 oniy)

ZX81 ATOM VIC

Make the most of your microcomputer with our popular
range of proven books:

O

o |

—
(-

{
=

GETTING ACQUAINTED WITH YOUR VIC 20, by
Tim Hartnell, with over 60 programs to get your VIC
up and running fromdayone........................[5.95

GETTING ACQUAINTED WITH YOUR ACORN
ATOM, by Trevor Sharples and Tim Hartnell. 184
pages, 80 programs, including draughts...... e 1,95

1 GETTING ACQUAINTED WITH YOUR ZX81, by Tim

Hartnell. Eighty plus programs in this 120-page book,
including draughts... T e A I

MASTERING MACHINE CODE ON YOUR ZX81 OR
ZXB0, by Tony Baker, 180 pages, teaches machine
code from first principles.........coverrrrnrnssrisnans £5.95

THE GATEWAY GUIDE TO THE ZX81 AND ZXBD,
by Mark Charlton, Over 60 programs and routines,
ZX BASIC explained in detail........cocovevnvenrerss £5.95

] 30 AMAZING GAMES FOR THE 1K ZX81, by Alistair

GOl s isiGaRa s iR i £3.95

] 50 RIP-ROARING GAMES FOR THE ZX80 and ZX81,

edited by Jeff Weinrich..........coccoviiiiieiniinen. .£4.95

1 INTERFACE, the monthly magazine published by the

National ZX80 and ZX81 Users’ Club, in conjunction
with the Independent Atom Users’ Group, is just
£8.50 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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FREE! tape
directory with
each tape

Microgame
Simulations

ZX81 » Video Genie « TRS80/LII

Battle of Britain As strategic commander of nine British fighter
squadrons you must track and intercept the devious enemy
bomber squadrons before they reach London. Micro acts as a
flight control and communications centre for patrols, missions,
intelligence reports etc. Sketch map provided. May also be
played on any map of S.E. England with standard grid.

Asset Stripper Compete against your computer controlled
arch-rival KO Investments', capitalizing companies on the
stock market and bidding for takeovers to gain control of
lucrative assets. Can your micro really outwit you?

Kingdom of Nam As ruler of Nam you must control its
economy; allocating labour; building cities, factories and ships;
importing and exporting; negotiating pay claims and fighting the
looming threats of inflation, strikes, starvation, overpopulation
and revolution. How long can you stay in power?

High Stakes Buy, sell, train and bet on racehorses. An
opportunity to make money shrewdly and spend it recklessly.
Scrolling racing commentary. One or two players.

Party Bran Tub Lots of programs — including one of the best
message scrollers around. Play your computer at noughts and
crosses and analyse each game afterwards if you wish! Guessing
games — words/numbers/rhymes etc. (many <1K)

Also Invaders (VG/TRS) and Wordgram

All programs in BASIC {for 16K) on quality cassettes.
Send £4,50 for 1/€8 any 2/€11.50:3/£15:4/€18.50:5/£22:6

Please tell us which micro and send cheque/PO to:
73 The Broadway, Grantchester, Cambridge CB3 3NQ

ZX81/Z2X80
EPROM CARD
+ FIRMWARE

Enables Useful m/c Programs to be ‘on-line” and called
from a 2716 EPROM. Increases ZX Functions and
Routines. All called using the USR Function.

HARDWARE

Fits neatly between the Computer and RAM. Slight
modification needed for ZX80 — details given. EFROM
CARD + COMPONENTS.

FIRMWARE ZX81/ZX80 (BK ROM)

Pre-programmed EPROM with:

REN — Fast Renumber Program — all GOTO and
GOSUBS correctly renumbered.

SIZE — Size of your Program.

SPACE — Space left free.

HEX-D — Converts Hexadecimal to Decimal,

D-HEX — Decimal to Hexadecimal.

M-FAST — Fast m/c loader.

Price £17.956 (inc p & p)
ZX EPROM PROGRAMMER §.4.E. — details.

ORME ELECTRONICS
2 Barripper Road, Camborne, Cornwall
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CALCULEX I

ZX 80/81
General
Mathematical
Program

Adds real power in Advanced Mathematics to your Sinclair computer,
Designed for ZXB1 (18K} and also for ZX80 (BK ROM), Turns your ZXB1
into an effective tool for advanced Algebra, Differential Calculus and
Integral Calculus. On the Moving Graph you can watch the computer
plotting quadratic, cubic and higher equations, finding the roots, solving
multiple simultaneous equations. You can inspect changing values of the
definite integral in Integral Calculus and, at the press of a key, get the
differential for any equation (however complicated) in the Differential
Calculus. CALCULEX Il introduces you to Double Integration, 1o
Harmonic Analysis and the use of Polar Co-ordinates. Tackles egually
readily algebraic, trigonomatrical and exponential equations of any degres
with any number of terms, Solves problems that cannot be solved by
standard formulas in algebra or the integral calculus.

Tha system can be operated immediately without difficulty by
anyona. It teaches you as you use it, and will give you maore
understanding of Advanced Mathematics in a week that you could get in
a year from traditional teaching.

An essential complement to your ZXB1. Of absorbing interest to
everyone, young or old, interested in mathematics and wanting 1o know
maore, On cassette with full instructions and streightforward guidance on
the mathematics.

Send £12 chegue/PO to:

CALCULEX
21 Headland Avenue, Seaford, Sussex,

personal computer software

16K/ZX81 SOFTWARE

“STARTREK"”

AND NOW

“SUPER-WUMPUS"”

“16K STAR TREK™: Full Graphics, 4-levels of

alay, 8 = B Galaxy, Starbases, Phasors, Photon

Torpedos, Klingons, Romulans, Thomans, etc.

"16K SUPER-WUMPUS": Changing Caves,

Super Bats, Earthguakes, Pits, Magic Arrows,

Traps, etc.

"GAMES PACK 1" Starwars, Hammurabi,

Graphic Lander, Mastermind, Minefield.

"GAMES PACK 2": 3D-Oxo, Pontoon, Android-

Nim, Flight Simulator.

Prices; £4.95 inc. each cassette

£8.95 any two.

Programs wanted — excellent royalties paid.

Send large s.a.e. for details of our expanding

range of software. Mail Order only.

Please quote Ref: YCJ1

SILVERSOFT

40 Empress Avenue

liford, Essex

01-518 0877




LATEST
RELEASES FOR

ACORN ATOM |

***Special Offer***
Deduct £1/cassette when ordering 2 or more

QUALITY ATOM PROGRAMS FROM THE
LEADING INDEPENDENT SOFTWARE HOUSE

==aCHESE (120) AT LAST! M/C code + mode ] grighics. Look mhasd up @
moves, Oferses, Normal or Défensive play, 10 sub-level, Casthing. "En Pasaant”
oy player, Re@cts illggal moves Take back facilcy Acton repldy with take-over

for all!
CORN ATOMl
|

owners
PROGRAMMER'’S TOOL-BOX

A packed 4K EPROM [fits Utility Socket) containing:
1200 BAUD CASSETTE OPERATING SYSTEM
Visible Load Routine

. = Sat up problem games orly (998
Al TRACHE) £ r;:lﬂ T e MODE 4 VDU (3K +BK gr) Mix text with mods & giaphics. 20 chars, incl uppsr
e = Sings Pl e & lower case. Moddy characiers o5
s = :rypn: o - MICRO BUDGET Pernonal Frngnce (12K} Aeview I aoaivee incoms B supantes
ornt vanatie eal for budgets & canh ficw [+ &

LVAR

AUTO N, ¥ - G P Ry
e

MENUMBER B Y~ any ma sy sep

DILETE X ¥ Y g of e nm

SABTROBIRDS (12K — increcible GALAXIAN type program, wilh fantaibe
sound eifecs! Sormming migties, swooping Dalman. Hegh scose deplay. [0S
LUNAR LANDER (12%) superd vemion of arcéde gama ncl. lomng & ahon rengs

N e P~ scans, Gmited fusl supply &

HEX Hex and ASCII INVADER FORCE 11251 4 invader tvpes, mosher ship, great sound, hiscors
1 HEX Hex dumg in instruction 6 skill bevels, Terrific worson s

ALUS Aot BASIT sipteswe 3D ASTERDIDS (5K « K g ateer theowgh the molling, nurtling astenoids
BEAD. DATA b BISTORE Excéllent mal e graphics [8.9%5
Real Value at £24.50 s o MARTIANS (12K + VIA| — use your forcs Tald to stap them landag Baware the
wariabin snposiers, Needs quich reacnons o5
+ VAT & 25p P&P s B ALIEN MAZE (5K = 2K gr} — sscapa the 3D lsbyrinth pafoms the Alien inecks you
H L = paiioe Cursor g e -] 595

1“' ftidﬂ!l'& & cat.) HIESTATS (12K « fpth — statarcs analysis & graphical rep. of Tie ol nput
state tm, i valuss. Many opuonE 795
S = ey e I :.EIIGH DUNGEQN (551 — find the veanure. the way cul B secaps the G

bugging ctiant. AN :
EE:\\WMU:‘:‘L:::#\' P MT;I?I'?‘-‘ EuSANCES DAMBUSTERS (3% « 3K grl - realivtic bombing raids. bownding bomin., atk-ach
DEATRG ATOM FADILITIES. DETAILED OPERATING e 594
BSTRICTONS S a0 SUPER RACE-TRACK (12K) — draw your own race-tack & race sganst the
cloch, pwerng B acceleralor CORLGN 4,95
i 3 7 EDIT {5K) (536 CONDENSE [£E! £59 MAZE-BALL {12¢) [4.95
NAE(‘L}M MAG ;ﬂu{l.NE SPACE STORM (4K [4.95 REVERS! 5K + 2% gri 05,06
MICRO-POWER Extra MEMORY I » 2114 Low power chips fam
WRITTEN ANY PROGR | — WE PAY 20%
Series articles, club news, letters & answers. Packed full of useful L g\?A Gﬁg, E

information. Issue 3 NOV. Issue 4 DEC. Back copies available.
DHDEH NOW TO SECURE YOUR COPIES  Only 95p each {incl.)

B, Wensley Road, Send Sae for details and
Leeds LS7 2LX. axtensive software cat.
Tal. (0532) 683186 (State NASCOM)

PROGRAM POWER
B Wensley Road,

Please add 55p/ order P&P

+ VAT at 15%.
Send Sae for catalogue. %‘grftiig?ﬁggﬂ.ﬁ

'e; systems Itd. ZX-80 & ZX-81

THE FINEST MACHINE CODE FAST
AlD BOARD FOR NASCOM . _ MOVING GRAPHICS ARCADE
* 8 input channels : * B bit resolution GAMES AVAILABLE

* 30 miscrosec conversion = Sample and hold -
. Elwr voltage protection . ;ﬂgg&gnmwm ct.l‘mtu:-r OSOUFENDERS osasTEAODS
* Prototyping area . compatible . | THRUST.FIRE RERI
Price £135 + 15% VAT (post free) R B 5}3‘"‘ S
15FL aiLt
GRAPHICS BOARD FOR NASCOM maving ches. 10 w,., b igg
 384(H) x 256(V) high resolution graphics display .“:""ﬂ"ﬁ’: :m-;;.‘w?mﬁ
* Fully bit mapped * Mixed text and graphics e g g a CUICKSILVA'S
* Full software control J:l Egcsgloﬂh: 2 or 4MHz E" T;E‘rm -_'..;_.. PR '3,,-3 ;.%; .
the (1]
s 5y S = S Fivn
Price E66 + 15% VAT lpost free} AAM, B§ ROM RAM ROV
EPROM PROGRAMMER Porh Boprimt Tagture o8 Bileen K00NG 308 Rave wifTnae 12 =.'-: 05 S0UND 8D
: . ATy LETeE won PULL COLOUR ¢
« Programs 3 rail: 2708/2716 Mt o o photiboglin L A —
Single rail: 2508/2758 HARDWARE
25‘5!2?16 ?ihﬂ":rﬁ:.mfc:.ﬂﬂﬁﬁ: on board 5% regufeior ¢ Pad Expaniign
PO i D LM TE CONARCTOR ANY SINGLE ABG.ON out no exts RAM PACKI
* Software supplied for Read/Program/Verify 21 IX COMPUTER-CONNECTOR-MOTHER BD, Hor pan swtry bl
* Can be used with other machines with 2 parallel ports il asbocies s SR
Price £63 + 15% |p05t free) E"’;..;ﬁ.::c”p:gnnﬁ;mﬂu ."E.nl.-nbﬂ“ with origiral 1K 18 giva 4
DUNCAN Esi ?‘HUHD mi“n'julﬂ: “i.mw. I ply peosgrarserad Ticen BASIC
* Fast real time interpreter/control language for NASCOM 1 or usc::.";::,,; i
2 Iplﬂm Epﬂl:!fﬂ & peosgrarrabie G-uhur---rm freing unet conten! of 130 dillerest ctin Do
Price £12 + 15% VAT (post free) el gt i s S Lok
MEMORIES _ O RES BOARD Lbvasio s of Jr. 188 » 152 POELS, SOFTWART
» el each + COMMANDE . MOVE sy, PLOT oy DRSW wy. PRINT X5 COBY, WHITE
MGNIT'DHS ikﬁ%TE-iE".EE'E of TX clige Eﬂil:m‘-l 'T“ = RO '.!Iruvq:lir satrprwly IrJ'Il
* BMC 12" green phosphor — 18MHz , inotant TRRES QRAPUICS. Sereors ray COPIED 70 the prmimr 1 (ooce: duse
Price E175 = 15% VAT {carnage paid) AN produc fully gasrarmsed Fully inclusss pross are as Folios

Q5 DEFENDER (5 6005 ASTERQICE (% 5008 CRS DEMD iseparaisly| 360
Q5§ MOTHER BD, {13 00005 CONNECTORA [&.00-08 SOUND BD, [36.00
Q5 CHRS BO. (600,05 JIK RAM D18.00/05 96 RAM (350005 Hi-RES (8800

E Lﬂlﬂl’lﬂm Avanua' Mi" Hillr Chpques shouid b s payabin 10 Ducksdva” 358 ser] 10 the Solowing aides

QUICKEILVA. 95 UPPER BROWNHILL ROAD.

Lﬂnﬂﬂn "m 3""_ MATBUSH, SOUTHAMPTON, HANTS

Sord 5.4 E. tor Catvogee s dets shwebi 1o sbove addraus

T'I: n'l-m n1m COME AND SEE QUR FULL RANGE AT Tl 2X WeCROFAI DM J0TH JAN TR
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The SENSATIONAL i
CROFTON Offer

9" metal cased monitor at
lowest ever price — £48.50

plus VAT — £55.77 total
plus carriage.

P31 green tube modeis
available at £60 + VAT
— £69 total + carriage

STOCKISTS IN ALL AREAS
WANTED.
WRITE FOR DETAILS.

12" Model available at following prices.
Standard P4 white £145 + VAT

£166 total + carriage

Standard P31 green £160 + VAT

— £184 + carriage

KN = Ask for Crofton Mail
All major credit cards accepted. Order Catalogue.

All stems subject to avadability, The above prices include VAT
Carringe will be charged at cost

Phane or write fo

CROFTON ELECTRONICS LIMITED

35 Grosvenor Road, Twickenham, Middx TW1 4AD,
Tel: 01-891 192371513

ZX MICROFAIR

CENTRAL HALL, WESTMINSTER,
LONDON SW1
SATURDAY 30 JANUARY 1982
(10.30am — 8.30pm)

fopposite Westminster Abbey. Nearest tube St James Park)

EVERYTHING FOR THE ZX80/71

® SOFTWARE — Dozens of BASIC and M/C
programs — Games, Educational,
Home Finance, Business.

® HARDWARE — Keyboards, memaory, printers, 1/0,
A/D, sound, speech input, light
pens and more.

® BOOKS — Something for everyone, beginners
and experts. Meet the authors t00.

® USER GROUPS — Swap ideas and question the
experts,

® BARGAINS — Buy or sell micros/programs/books
at the Bring & Buy stand.

THE BIGGEST SELECTION ANYWHERE

Admission: Adults—50p, under 145—30p
(under 10's FREE with Adult)

DOUBLE the area of the first ZX MICROFAIR

Organiser: Mike Johnston, ZX MICROFAIR,
71 Park Lane, Tottenham,

LONDON N17 OHG.

{sae for more details)

ZX81 See us at
ZX Microfair
goes REALTIME |3 January
The RD 8100 SYSTEM is a complete range of
professionally engineered hardware, interfacing your ZX
computer to the real world (with or without Printer and

RAMpack). Simply PEEK and POKE for control,
datalogging, instant graphics.

MODULAR SYSTEM — YOUR ZX SYSTEM GROWS
WITH EACH MODULE

RD 8110 ‘ON-OFFer’ 8 channel logic In/Out £22.50
RD 8130 ‘VOLT-CATCHER' Analogue Input Port  £29.50
RD 8180 'DOODLER’ Light Pen System £32.50

plus RD 8140 Multiplexer/Amplifier
RD B150 Analogue Output Port
RD 8170 Realtime Clock (send for details)

MNEB You will need a motherboard for connection to the ZX

RD 8100 ‘SUPER-MUM’ Motherboard/Console £40.00
takes up to 8 modules. Fully buffered.

RD 8101 'MICRO-MUM’ Simple Motherboard £15.00
Prices include 15% VAT. Please add 80p per order P&P.
Send stamp for full details of these and other modules.

Our Introductory DISCOUNT OFFER EXPIRES 31st Decernber
Calf us NOW for details and prices of 8140/8150/8170.

R D Laboratories

{Department Y)
5 Kennedy Road
Dane End, Ware
Proprietor: R E Dickens B Tech AMIEE  Herts SG120LU

Ware (0920) 84380
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ZX81 GAMES

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

GAMESTAPE 1, for 1K only £2.95
10 Games incl. ASTEROIDS, UFQO, CODE,
BOMBER, GUILLOTINE, etc.

GAMESTAPE 2, for 16K only £3.95
STARFIGHTER . . . Galactic Dogfight;

PYRAMID . . . A Thinker's Game;

ARTIST . . . 10 Memories, SAVE, COPY, etc.

GAMESTAPE 3, for 16K only £4.95
CATACOMBS . . . A Multi-Level Graphics Adventure.
Explore the Catacombs, find the Gold, and fight the
Monsters, but watch you don't starve to death first!

GAMESTAPE 4, for 16K only £4.95
3D MOMNSTER MAZE . . . Unbelievable Graphics.

Find the Exit before the T. Rex gets you!

All in 3D, you've never seen anything like this before!

HIGH QUALITY, LOW COST SOFTWARE
(ABSOLUTELY NO RUBBISH)

Cheque/ P.O.s to J.K. GREYE SOFTWARE,
16 PARK STREET, BATH, AVON BA1 2TE




THE NEW & EUROPE'S FASTEST SELLING ONE BDARD COMPUTER

g EXCITING A ; OM UKIT UK]O]

MODEL
m

w 6502 based system beEyt wabue fos
morey on the markel & Powertul Bx
Bavic Fastest around o Full Dwerty
Keyboard = 1K RAM Expandable to BK
on board = Powet supply ana RF
™ fadulater o0 Baard & No Exfras
Rao Shack TRS.BO Modal 10 s a ROM-based needed - Plugan and go & Kansas O
fer dyalam consisting of Taps inmverface on boprd & Free
® L& 12 onch soreen 10 deplay results and other information Sampler Tape inchuding powesiu
A 8L wey congole beyboadd Tor inpy ng progeams and data Dessassembler and Momiior o
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e gyilern @A Regl Time Clock ®Read Only Memory Micros Dul dean't know wihe
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Access Memory IRAMI for storage of programs and data 4 Program your KIT ONLY m-ﬁ « VAT
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o “4BK ", optonal extra) @ A& Cassetie Interface for long term C omplitar for only 8 5 Fully Assambled £148 . vart
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racorder, ophonal extral 8 A Prnter interface o hard copy 3 . ’ W%
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- - improved Base tunenan reviied GARBAGE rounine Allonws correct uss of STRING Aﬂﬂ:ﬂu'\"& H- ﬂ i"i

nonal ‘axtral @ Expansson aréa Tor upgradeng to a dsk .
;?:*:rd 'l'p‘!ll“:'"" "D'D"'::F'M I,...‘_..I . ;,1 I1,“"|:"_ 1";':‘ for an AS This chig can be sold separately 1o susting Compuka and Super board users

232-C serial communications miefsce (o 2l wuiia

Al these ©OMPORERTS 3Me ©OFRTIR D + v Wl Case FOR THE COMPUNIT Bisembles Eduos £14.90

and all are powersd v One o GAME PACKS ' Four Games [5.00 21 Foyr Garmes 0500 3l Treee Games BX only £5.00
Disc Doves Kat wath 2udD Teach Dwoves 5 - VAT Super Space Invaders (8K 0680 Cheguers £3.00 Reaimme Clock £3.00

Disc Drrves Kit wath Jx80 Trgch Dirwis CT2y = VAT Case tor Compuis (39,50 &0 perv Enpansson Jumper Cable C0.50 Al Progas eacluswe VAT

Add C35 tor instafiation
EM
YOUR ZX80 IS NOW NO LONGER § CASIO VL TDHE@ TE R IS il Lo

T — Suitable for The expenenced, mpxperencid,  Hobbysi
REDUNDANT ‘A — e W W W B 'oacTEr @i EG3000

Upgra0e your ZXBD 1o the Tull ansmated grapivics of e SEERE i BE . ;
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FOR ONLY £12.98 - var v KIT FORM (& 4 it
Wiorky onfy in conunction with NEW 8 ROM from — NEW
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A 1&“ HAM Fl.us EKPAHSIGH range ol soitware diready avalable ® Sel! contaned, PSU
BOAHD WITH 3 SLDTS AU TDS TART LHF modulaton lr;-'u‘l cosanite @ Sumply plugs A0 witlén
st i = ot t EURD PL US. montal of UHF TYW @ Fyll sapanmon 1o Sgks and poniles
wg Eaparson Boad & dewgred for mose than - ® Absplutely complels wil hit o maes phag
just memosy - 1hat s why o CoSis morg Than Others 48!( The Wedeo Goenig & o complite COMPUTET ByEIHM, 1BGUNDY
‘H qu VAT o onty conmechion to 4 domestic 625 line TV s&1 1o be fully
T .U“ #ﬁ. % K y 4 _d_ oparational, o i réguited 3 video moanitor Can be connacied
L « VAT to proviae the best gqualily dupliy 51 key Sypewnler style
kevboard, which features 3 70 key rofiover  Supplied wih

Gatting Started APPLE 11 s faster smoller, and mioes the follpwing accessonss: @ BASIC demonsiralion lape.
powerful Than its prodecessars Andg 45 maone Tun 10 ube 100 ®Video lead. B Second casseles lead. @ LUsors manual
becavse of Bl om featutes e S BASIC manual & Boginners psogrammeng manual Wile
e BASIC The Language thal Mases Programmung Fun uSeful programs » thi BASIC compuler language yoursel
® Hugh-Resolutsan Graphecs |m 3 58 000 Powne Arcayl oo

Fimgly. Dataslad Diaplavi a Cas ::u'h- that Bragl H'TACH'

Pre e Ll 'l rols T Ciany Orar
“In:-ﬁ:ﬁ?'":mfr ALTL- 3 ',Q._::-‘.::-:iq_'::-_u.;-:._hm:{ FHOFESSIGHAL
48K Bytes of RAM ; BOM for Bhg-Svstem Per
'n-nu:::'T-: 8 Sl Pachage @ Exghr i :#ss?—ﬂ. ?-mmw MONITDHS
. Sipws 1o g the System Grow WWan Youl MNeeds

! You don' nwed 10 be an expert 0 aray APPLEH 1t 52 &7 o — [125 £99.95
!
i

complele. raady 1o run Commple? 1) waect ol 10 A wded
MIGHDLIHE ﬂ . W despliny @ S1ArT g programs wEhng yomar :'m.nl the ]2“ m £1“
firsy day  Wou'l find that its tutonal manuals heip you make it & Rellability Scld state cvcuitry using an IC and sikcon

® B0 cps Urv-derectional @ Small sipe: 342 (W] « 254100 «
1l:g-?ﬂllnmm ® 160 Characiers, 98 ASCH and 64 graphscs #3 your own personal problem sobver franssions endures fugh rebabidcy @ 500 lines horizontal
Hongontal resoluton v escess of 500 hines is

Ehurg;‘gr sues. &), B0 o 1) chars'bne @ Frghon x rasolution - . . -

MICROLINE 82 £449 - var
"m cps B directonal logec seekng @ Small spe. 3680 (W
IEIDY = 1X01H mm. @ 180 characters, 95 ASCH anﬂH
graphecs, wath 10 Natwona! charactor-sst Vanants
Character sizes: 40, 66 B0 or 132 chars e ‘Eulu L
paralipl and seral inierfaces, @ Fricton and P Feed I L Fully Asserrolod 149 - VAT
® Low node.  GO0B ® Low wight Bkg . - . : R
MICROLINE 83 £779 - var I e SR SI=) SHARP

4 De-chrectinnal logic seeking @ 136 ¢ c.._.rn-u ﬁnrrun.; Pc1211

torms @ Smail sime; 512 (Wi = 3R iD0 « = P— i .
# 10 ¢ har;crrr'l 96 ASCH amd 84 gr.:p-hu:' wath lII,'I I A aah LT et T — m 90 VAT I
13 @3 Character spacings 5, 10 B et et e = o CoMeuTES =
" paralel and senal Intefaces Specyl features inClude @ Sged Keybpard @ 2 TS PWER THAT
I Asssmbler and Basic ® Top Ou Moulded Case ® High I
Recoiution Colowr Graphics & BhI7 Al oo

ACORN ATOM lun:i pctwes of VTR can be dapliyed withoul pttenng
® Looping

video input Video input can be igoped through
UNIQUE IN CONCEPT - with budt i terminaton gwitch. @ Extemal syne opers
THE HOME COMPUTER thon (avalable as opton fofr U and C types) ® Compact
THAT GROWS AS YOU DO construction Two momnitors ase mounlable sde by sidé i &
atandacd 13 nch rach

and P Feed @ Low noao 'EE-;!H & Low waght 6.5 kg I acheeved i pecture conter @ Stable picturs Even playea

¥ Low PO 6540 @ Low

Detvery s added a1 cost. Please make chegues and postal orders payable 1o COMPSHOP LTD., o phone vour order
quontng BARCLAYCARD, ACCESS, DINERS CLUB nr AMERICAN EXPRESS numher

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

14 Station Road, New Barnet, Hertfordshire, EN5 1QW (Close to New Barnet BR Station — Moorgate Line).
Telephone: 01-441 2922 (Sales) 01-449 6596 Telex: 298755 TELCOM G
OPEN (BARNET) — 10am - 7pm — Monday to Saturday TELEPHONE SALES
[R—— NEW WEST END SHOWROOM.: " OPEN 1;1“;:; ;';;—;“ week
W 311 Edgware Road, London W2, Telephone: 01 7 -
—— wemwwNNE  OpeN (LONDON) — 10am - 6pm — Monday to Saturday
Europes Larges! Discount g \ngiaND: 18 Marbart Strest, Dublin 2. Telsphons: Dublin S04185
Personsl Computer Stores 2 COMPSHOP USA, 1345 Easi Ednger. Santa Ara Cablorma, 2ip Code 32705 i P
Telephgne: 0101 714 5872526
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IMCROALE
ELECTRONICS

* Personal Computers * TV Games
*\VCR's * Printers* Monitors * Software

A ATowsandDArs
WY ALWAYSINSTOCK

Complete range of Atarigames.
Open Mon - Sat. 9am till late.
Credit cards welcome.

\ NEWTHISMONTH A

s £10 OFF

could

collect
£5voucherongoodsover£100
£5voucherwhen you introducea
newcustomer

The Seikosta 96 ASCIll character

printeronly£199inc. VAT.
Paperand cable free.

Send for price list and mail order details.
135 HALE LANE EDGWARE MIDDLESEX HAS 9QP
TEL: 01-959 7119 TELEX 881 3241

WV K ) ) Wihoooueani toun.

£189.95includingvat

TWICKENHAM N

COMPUTER T SRR

CENTRE LTD T
04-892 7896 o

041-891 1612 -

72 Heath Road Twickenham Middlesex

5 45 34 4L FF B ) 4
B di 25 05 15 0% 05 oo
Ri Ik gm o5 20 61 25 oI
#5 B5 ok oo ko c5 a5 ol

i1 ¢S5 ok oc do 30 85 ol
& 7 o5 ol E! bk oo 20
Sd Ad ok 05 ¢S5 R oo %
W %1 oo om W B5 a5 ob
BdSeS ol bi NS0l
S oS o0 o Fy 55 ol 5
W c5 of o5 &5 05 05 0l

D ol gl okl I

o MONITOR or TV output (625 line UHF),
PROGRAM, STACK and REGISTER contents visible.

€) 20-KEY, 3-LEVEL KEYPAD with 280 ASSEMBLER
MNEMONICS and HEX. PROGRAM-EDIT, STEP, RUN etc.

6 24 bits of 170 can control external machinery,
indicators etc.

D CASSETTE INTERFACE.
e BEEPER gives entry and error feedback.
9 LED gives prompt and page number.

MENTOR was designed to fulfil request of
Schools Council's Modular Courses in
Technology Project for “Microelectronics
Teaching Devices” for use in a module which
is now being tested in schools in Bromley.
Inquiries are invited from Companies an
Institutions with commitment to train
students in SYSTEM DESIGN.

MENTOR is fromthe same stable asthe SOFTY
development systems.

*Price is fora SAMPLE UNIT with POWER
SUPPLY and TV LEAD. £115+ £17.25 (15%
VAT)=£132.25.

DATAMAN DESIGNS,
Lombard House, Dorchester, Dorset DT1 1RX
Dorchester (0305) 68066 (UK sales)

80 vYOUR COMPUTER, JANUARY 1982

Maiden Newton (0300) 20700 (Export)
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PUT YOUR

TO
== \WORK!

YOUR
MACHINE

MICRO |

Ll MDA (NTERFACESI

CONTROL MACHINES, ROBOTS,
FACTORY OR HOME

Have you ever wanled your MICRO 10 control a n vaching for you, or
ranage vour house? If g0, the MDR *MICROCOMPUTER CONTROL
INTERFACE" will give you isolated channels of QUTPUT (BA @ 250
volis! and switch sensing INPUTS
Available now for connecuon 1o PET USER, PORT, R5232 and
IEEE488. allowing expansion up to more than 800 channels
Suppled complete with connecting cables, full cata and guaraniee
from £12.54 per channel. Complete preprogrammed systems or
indvidual componenis available. Writeé or phone for detais.

M DR (INTERFACES) LTD.
Little Bridge House, Dane Hill,
Nr. Haywards Heath, Sussex RH17 7JD.
Telephone: 0825-790294.

P>

’ L
applc?e
® 151 National Apple User Convention

Reserve these |
dates now!

Apple User Convention
- April 24-25

Apple User Exhibition
— April 23-25

It's going to be the biggest Apple event ever held
— and a MUST for all Apple users.
From Friday, April 23, to Sunday, April 25, the
whole of the ultra-modern Fulcrum Centre in
=lough will be completely devoted 1o the Appile.
&4na it will be an action-packed weekend. Some of
world's top Apple experts will be revealing
secrels. There will be hands-on
strations of Apple programs. Plus a
nensive exhibition of all the latest Apple
re and software.
nd to be a big demand for Apple ‘B2 -
aking is advisable.

For detals write to: Apple "82, Europa House,
68 Chester Road, Hazel Grove, Stockport SK7 SNY.

B.B.C. ROM SETS
NEW COLOUR ENCODER

White for details to:
THE ACORMN SPECIALIST IN YORKSHIRE

Hardware

ACORN Atoms with new ke-.rboard 5 From £140.00
ACORN GP-80 Printer e ) Wy e o S £232.00
6522 VIA interfacechip................ ....£9.99
74L5244 Buffer £3.22
Printer sockat for ATOM L E3.80
4K Floating point ROM, : £23.00
“*NEW"* ACORN 100K single disk pack £348.85
ATOM Word Pack ROM . . e e b e £30.00
UTILITY ROMS Ext.

Basic/Toolchest/Interface From £30.00
Extra Memory per 1K — Recommended I - §
ATOM Power supply £10.20
ATOMTEL. Converts Atom into Prestel Terminal £142.00

Software

GAME 1 Asteroids + Subhunt + Breakout £11.60
GAME 2 Dogfight + Mastermind+ Zombie................... £11.50
GAME 3 Rat Trap + Lunar Lander + Black Box. .. £11.50
GAME 4 Star Trek + Four Row+ Space Attack.............. £11.50
GAMES Invaders + Wumpus + Reversi. .., £11.50
GAMEB Dodgems + Simon+Amoeba....................... £11.50
GAME7 Green Things + Ballistics + Snake, L Lag, fae £11.50
GAMEB Stargate + Go Moko + Robots. R £11.50
SOFT VDU New Character set Design, rerean. £11.50
MATHS Pack 1. Maths Pack 2. .. ... £11.50
ATOM DATABASE Versatile & efficient .£11.50
UTILITY Pack 1.

Disassembler + Fast COS + Renumber, , .E11.50
PEEKO-Processor.

Simulates a Micro on the TV screen. E£11.50

MNEW Software from ACORNSOFT
ATOM Desk Diary. Address Book + Planner. .. £11.50
GAME9 Snapper+ Minotaur+ Babies. .. ...... ... £11.50
GAME 10 Ten Games for Minimum ATOM.

Breakout + Hectic + Mastermind + Ski-Run

+ Snake + Track + Simon + Squash + Moon

+ Bombs . .. E11.60
ATOM Adventures + Dungeon + House

+ Intergalactic...._... £11.60
ATOM Synthesiser. Music notes on a stave.

Manual + Play + Record + Edit + Tempo

+ Save + Load. Dem tunes inc. Bach's

Toccata, Fugue, ( + Teddy Bears Picnic

for the serious music lover) 4 £11.50
ATOM Life Package.

One of the fastest versions of life. . ........cocvvvvinicninnn £11.50
ATOM FORTH. Full implementation. ... ...E11.80
ATOM FORTH Users Guide. . . .. £6.00
ATOM WORD TUTOR. Pairs + Relations

+ Sentences. Suitable for nrimaw school

children 4 £11.50
ATOM INTRODUCTORY PACK — 4 cassettes

1 Interactive Teaching. Teaches you to talk

to ATOM
2 Financial Planning. Minicalc + Sales
3 Household. Phonebook + Learn to touch
type + Timer
4 Games. Attack + Connect 4 + Breakout
+ Memory + Mastermind £23.00
ATOM CHESS ++.E£11.80
ATOM Business cassette by J Phipps . .79

Books
**NEW** "Practical Programs for the BBC
computer and the Acorn Atom” — David

Johnson-Davies — DecB81 .....cooiviiiiiiiiiiiniannsiosnnnns £5.95
ATOM Business book by J. Phipps ... £6.95
ATOM Magic Book .£5.50
Getting Acquainted with "rour ACORN ATOM. . £7.95

For more information ask to be put on our maifing list
Al prices include UK P&P + VAT where applicable

ELTEC SERVICES LIMITED
231 MANNINGHAM LANE, BRADFORD BD8 7HH
TEL: 0274 491372
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THE ACORN ATOM
NOW AT A PRICE
EVERYONE CAN AFFORD

£135 + VAT (For 8K ROM + 2K RAM + 1.8 p.s.u.)

New price for 12K RAM + 12K ROM, incl. P.S.U.
£199.00 + VAT

Also available, ALL Acornsoft + Bug-byte
software. Phone for prices

We also stock the Atari 400 + 800, VIC-20,
+ BBC Microcomputer, together with their
ranges of accessories + software.

Qomputers for Tl ="

Tel: ROMFORD 60725

LOAD AND SAVE PROGRAMS FASTER
AND MORE RELIABLY WITH THE I —
ABACUS CONTROLLER V4 \J
A MUST FOR CASSETTE BASED
MICROCOMPUTER SYSTEMS — SPACE Msl'sAs'l%N
ZX80/81, ACORN ATOM and APPLE ~ BATTLE IMPOSSIBLE
= - - Using superb dynamic
SBULTIN S flicker-free graphics, As a member of the
I SPEAKER: SR e this ‘Arcade’ type game | crack S.A.S. hit team
i COMPACT CASE: with continuous score you have 3 minutes to
saving and cue up ; Whiie 6.8.5 oushg display is instantly rescue 10 hostages and
! Rty : 104 + 65 = Shmem = = Al e kill their terrorist s
B e o ; addictive. Destroying captors. Bombs explode
SPERATION: | = - the Xylon fleet calls for | ahout you as you blast
Load and s e i ' -Iﬂ--.- i r EWIft I'Eﬂl:tl{]ns. x'flﬂn -fﬂur wa?- thruugh to the
Benpiann Sepi 0y, battleships can deflect diplomats. Can you
iy | ~\ your photon torpedoes; complete the mission
gy you must escape into successfully and beat
racardot * W g~ _r,,.. : hyperspace to avoid thg fastqs_t time?
EE‘Q‘L‘%&'&MS. e destruction. If you ;l_hli Eﬁflgg?ﬂ%‘a;n:dcalls
Supphed ready to uss a0 GENTIMEmEs SUE'EEEd, thE action 1 !:;'rl'|:-:-L"L:..L.‘Itlh‘lI:'Id-l'-(-.l;'ll"r tf; &
|Ust F"”_'ﬂ‘ o »SIMPLE EASY TO OF CABLE: ] resumes., Can ‘II'GU beat qu g
tocorder — 1o 4SS INSTRUCTIONS: oot o the hiah succeed. No two
t0 rermdve flugs Connecl up tihe : E;;?Eﬂfernt:‘:":\lm 4 E Ig EST SCDrE? miEEiDnE EI!’E -EI[“(E,
again. Connections controller in seconds
supplied to sull your — |@arm to usa in .
COMQUTET. minutas A bottle of champagne will be awarded to the sender

of the highest score and/ or fastest time received
by us before Feb 1st. Please enclose telephone number

Send Chegue or P.Q. for £12.00 including P&P to: :
with your entry.

ABACUS ELECTRONICS
186, St Helens Avenue
Swansea, West Glam.

Tel: (0792) 50282

Both games avadable on one cassette for £4.95 inc. p&p
Make cheques payable 1o:

STELLAR SOFTWARE

144 Pampisford Rd., South Croydon, Surrey CR2 6DA
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CASSETTE ONE

PROGRAMS FOR ZX81

“I had your Invaders/React cassette ... ] was
delighted with this first cassette."
P. Rubython, London
“Thanks for your Cassette One you sent me — sSome
excellant games at a very cheap pricel”
P. Rushton, Leeds

| MACHIWNE CODE BABIC
REACT 1 CHING
INVADERS MASTERMIND
PHANTOM ALIENS BASIC HANGMAN
MAZE OF DEATH ROBOTS

PLANET LANDER
BOUNCING LETTERS
BUG SPLAT

Ideal if you have a 1K ZX81 because:

® All the ACTION programmes are in machine code

®No-one else sells machine code programs as cheaply

®Quality cassettes (FUJI or TDE) are used

®The sequence of 11 programs is repeated 4 times,
just in case a program won't load

®Cassette One is posted First Class

®5ide 2 contalns large screen versions of INVADERS
and MAZE OF DEATH, ready for when you get the
18k RAM pack

S8end £3.80 to
Michael Orwin, 26 Brownlow Road,
Willesden, London NW10 9QL
P.8. Previous customers who did not get the large screen

versions (for 16K) can get free upgrade instructions by
sending me a sa8.

NORTH EAST

MICROCOMPUTER CENTRE
AND ENTHUSIASTS CORNER

BBC MICRO MAINTENANCE
ACORN — VIDEO GENIE — VIC 20 — SWTP ETC
BBC BASIC FOR ATOM
PRINTERS
SEIKOSHA GP80, EPSON, ANADEX, QUME ETC
DISC DRIVES
FOR ALL MICROS
CHIFS — RAM, SUPPORT ETC.
ACCESSORIES
PLUGS, CABLES, ETC.
CONSUMABLES
PAPER CASSETTES AND DISKETTES ETC
MAINTENANCE
FULL SERVICE AVAILABLE
BOOKS
FULL RANGE FOR ALL MICROS
MATHS ROUTINES FOR ATOM
CONTINUING LANE OF MATHS ROUTINES
AVAILABLE NOW: FOURIER ANALYSTS,
PLL NOMINAL EQUATIONS, DIFFERENTIAL
EQUATIONS. £10 + VAT
ALSO IN DEVELOPMENT FOR OTHER MICROS.

For full details, information & prices contact

HCCS ASSOCIATES
533 DURHAM ROAD LOW FELL
GATESHEAD TYNE & WEAR
(0632) 821924

ZX81 owners

have you seen
A book of

30 PROGRAMS
For Only £4.95

NO MEMORY EXPANSION NEEDED

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

TEACH YOURSELF PROGRAMMING

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

HOURS OF AMUSEMENT

With titles such as FORTRESS. BALLOON, and ODD MAN

OUT. you could easily become a ZXB1 addict. Plus,

antirely 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: Plgease send your orders
copies of the book at with cheques/PO’s to:

£4.95 each Richard Francis, Dept.YC A/ S

22 Foxhollow, Barhill,

copies of the book and Cambridge, CB3 8EP.

casseite at £9.90 pair

Z X81Workstation...

. . .15 a stylish and
ergonomic plinth for the ZX81.1t raises and
tilts the TV to avoid eyestrain, holds the I6KRAM
in place and hides the wiring and power supply.
This very professional unitcosts £15, a built-in
powerswitch is £3, plus postage at £1,50, inc. VAT.
Peter Furlong Products, 125Catford Hill, London SE6 4PR.

Callers by appointment, please Tel 016907799 Visa,Access.
'm
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NA: machine
Eﬂde in Eden

Reviews:

BBC micro
V:I.E'Eﬂ wv. ,H.tbm

Database
software

Petasa
termina

prlu qr ﬂ-mcs
. &

R R S A R R

' EDUCATIONAL COMPUTING |
FI on the PR
COMparable

Thare ore clear insiruciions and pleniy of Ir._ni
& sdvice. Designed 1o ga bayond drill & peactice [}
e promole learming Shrosgh ivierection & discovery.
Includes: -
TOH'TQISE

A simplified
version of the
famous Turtle
programme

CODED MISSILE
Combines the
fun of arcade
games with
learning

£4.95 only

el p&p
Graph-plotier @ Histogram @ Simon-spell @ Sketchboard @ Times-table @ Sets
Seres-quiz @ XY-coordwnates @ Count @ Equations @ Areas @ Guess -a-Volume
Angles ® Upstairs - Downstairs @ Music-notes @ See-saw @ Wipe-out @ Spell
Temperature ® Clock @ Money ® Snake EDUCARE
Mastermind ® Number - shoot @ + 26 more

Please send me ... copias Educare’s sﬂ

To:
EDUCARE_ || enclose cheque/postal order for €.
139a Sloana S‘I.im : ) _ I
l L .“ |
SWIX SAY I‘-dﬂf ..................................................... .

L3 BRI EEEFEAEEIE R S E R REE B AR RAE R AR AR E AR AR R e R T I
— — E— S S G e e S S i S e S

Lot your child banalit sadly. Send now.
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: Inthebe

looks at DNA, the building block which is the basis of all
living organmisms and shows how its ability to copy itself can be
emulated on a computer.

Also in this issue:
® Technical appraisal of the BBC microcomputer on which

the forthcoming TV series is based.
® Review of the VIC 20 home computer.
® How a Pet computer is being used to control an audio-

visual slide display.

Together with our regular advice columns for users of Pet,
Apple, Tandy and Sinclair ZX 80/81 computers and a Buyers
Guide covering UK suppliers of microcomputers.

With paid sales of well over 60,000 Practical Computing is
now in greater demand than ever before. So why not make
I sure of your copy and place a regular order with your

newsagent?

-
nning...
e R P T L iy
S s

o Ly -

By e

.- i ol . l_f L g
e e i TR ‘iﬁi‘.‘aﬂ A

Out December 16. Still only 80p. At all leading newsagents.

Compyt

i.'l.'lg is published by IPC Business Press.
R e R R e A

e T :-_f;!_-:‘,.}___._ -‘":_-_‘__‘-
b Tl s e e KRR,

ADD A PROFESSIONAL
KEYBOARD TO YOUR
ZX 81

B No de-soldering necessary
— just plug in.

B Full travel keyboard as
used by international
computer and terminal
manufacturers.

EEpp PP 2D S Mm
P T FEEF 0@

EEPrFTEaENE

including VAT
post packing

EEE s 3RS0 B

“All-you-need”
easy to assemble
kit comprises:

One pioce 47 key keyboard module fitted but not soldered to double-
sided printed circuit board; connectors; simple plug-in flexible cables;
screws, mounting feet and legends. Two-part keycaps with buttons
pre-assembled on keyboard and clear protective clip-on caps for fitting
after legends have been positioned, Comprehensive assembly instruct-
ions supplied with each kit. Allow 28 days for delivery.

rP-_----__------—___-—--

lease send ...... keyboard kit(s) @ £28.95 each, cheque or
postal order made payable to:- YC Jan.

|
E:ECOMPUTER KEYBOARDS (dept. ) |

Glendale Park. Fernbank Road, Ascot, Berkshire, |

Phone-a-Leaflet 03447 4731 .I
l- - = == Please ensure your name and addrass are clearly stated



THE

BUFFER
MICRO SHOP
(NEXT TO STREATHAM STATION)

NEW SOFTWARE SHOP EXCLUSIVELY FOR

ZX81

PROGRAMS, GAMES, “ADD-ONS"”

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

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

The BUFFER Micro Shop,
374a Streatham High Road,
London SW16
Tel: 01-274 6674

HINTS & TIPS for the ZX81
by Andrew Hewson

£4.25

*B0 pages explaining clearly how to squeeze a computing quart out of a
Sinclair pint pot.

*Saving Space — vital reading for all ZX81 cwners.

*Understanding the Display File — using the display fila as memory,
clearing a part of the display, using tokens in PRINT staterments.
*Converting ZX80 programs — explaining simply but comprehensively
how 1o convert the hundreds of published ZXB80 pgorams.

*Chaining Programs — revealing techniques for passing data between
programs, calling subroutines from cassette and establishing data files.
*Machine Coda Programs — all you want to know about Z80 maching
language. Explaining how 1o write, load, edit and save machine code
and how o debug your routines.

Routines and programs are scattered hiberally throughout the text and the

final chapter consists of twelve useful, interesting and entertaining

programs such as LINE RENUMBER, BOUNCER, SHOOT, STATISTICS

etc,

Cassettes for 16K ZX81

SPACE INTRUDERS — fight the marauding alien as you battle to save

the Earth. All the dynamic parts of this program are written in machine

code for super fast fun ooy FHEERR TR R R, L 8 |

PROGRAMMERS TOOLKIT — line renumber including GO5UBs and

GOTOs, Hexadecimal Loader /Printer, Find, Edit and Replace BASIC

program strings £8.50

Cassettes for 1K ZX81

;L— MINI SPACE INTRUDERS

— Yes| Our machine language
programmars have done it again. Now you can play this super game on
your 1K machinel All the fun of the arcade game in your own home! 5 95

STATISTICS — Mean, standard deviation, regression, trend analysis, chi
squared test, graph plot...... TR SRR, . o
780 Op Codes — this handy ready reckoner lgts all 600 plus, Z80

macrune codes in decimal and hexadecimal with thoir mnemaonics. Each
code & sucoinctly explained and cross referenced, Complate with
protective transparent wallet................ e E1. 05
New! 16K RAM . ... P 1]

Send SAE for full catalogue
Cheque wilh onder or quote Access number 1o;

HEWSON CONSULTANTS, 7 GRAHAME CLOSE, BLEWBURY,
OXON OX11 9QE. TEL: (0235) BS007S

__,-D‘

ZX81owners

Protos

Keyboard is here:

At last! A real, full size keyboard in a top quality case for
your ZX-81,

Simply unscrew your ZX-81 printed circuit board from its
black Sinclair case and plug into Protos.

FULLY BUILT £64.95 inc. VAT

® More accurate, faster typing with bigger and real keys

® 40 colour coded key-tops for easy reading

@ Robust, ‘big’ computer construction

# PCB prepared for more add-ons to come

#® New edge connector provided for Sinclair and other
manufacturers’ paripherals

® Key legends can be changed for future new ROM functions

# Sinclair PCB fully enclosed — and room for much more

If you feel you've outgrown your 2X-81 don't sell it for
peanuts and move to another system. Add it to Protos
and make your ZX-81 grow.

For details, large SAE, please. For orders add £2.50 post and
packing. Cheques to 'Frome Computing'.

Protos
Computer
Systems

Frome
Computing,
20 Ashtree
Road, Frome,
Somerset,
BA11 2SF

ZX80 — ZX81
HARDWARE

Keyboard Sounders

Every keyboard entry gives
you a short audible bleep.
KS1 for ZX80 £15
Tape Recorder Interface.

This unit designed to help
those with Loading
difficulties.

T.R.l. for ZX80/81 . . £12
Video Unit.

Will drive standard 1 volt
monitors.

This unit will give much
clearer picture on standard
monitor,

VAU for ZX80/81 £12

Complete with leads and diagrams. Connections
only take a few minutes. P+ P 50p per item
D. BRUCE ELECTRONICS
THE BEACON BLACKHALL ROCKS
CLEVELAND TS27 4BH
Tel: 0783-863612

YOUR COMPUTER, JANUARY 1882 85



" SPECIAL OFFERS )

ON PERSONAL COMPUTERS
Tl 99/4A

INEW 1982 PRICES!
Plus: Suitable recorder, cassette cable and ONLY EZEE
library of mixed programs. (Valua £50 + | £332.35 with VAT

ve SUPERB 72K
DAI-PCI 1

Plus: Suitable recorder and library of mixed
programs including: Machine Diagnostic
and Machine/Language Tutor ONLY £595

FREE with this advert, £684 with VAT
CP/M Operating System

DAl Super Fast Graphics Utility £15

SOFTWARE Assembler/Disassemnbler £39

Word Processor £15 Basic Chess £56
DAl Twin floppy disk drives £595 (E684 with VAT)
This QUALITY computer meets both HOME and BUSINESS needs
in STANDARD FORM at LOWEST COST for this specification,

onNLY £189
VIC 20 £217.35 with VAT

Plus: Cassette recorder and cable
VIC 20 only £165 (£189 with VAT
MIiMI 80 for BUSINESS
(Buy "British Micra') and EDUCATION, etc,
84K RAM, ZBOA, 4 ports, twin DSDD disk
drives (700K}, CP/M and Microsoft Basic

All included at an U N BE Ll EVAB LE E1, 350
{£1,652.50 with VAT)

Nominal, sales and purchase ledgers, invoicing, stock control, etc.
Spacial prices for pnnters, monitors, e, — any system — PLEASE ASK
Computers: Carriage/Packing £9.50 extra please

Orders to:

COMPUTER CONTACT (sALES).
22 BIRCHALL ROAD, RUSHDEN, NORTHANTS NN10 9RQ
Conveniance Phone (09 334) 56894 or 55673
6.0 p.m. to 9.0 p.m. and weekends

Priras may ehange wirhoul Natce, Offers are Sulyec? o svamisbaity

ACORN
ATOM
UTILITY ROM
£29.90

The Willow Software Utility ROM simply plugs into the
spare utility ROM socket in your Atom and provides 18
powerful new commands and facilities including:
Renumber, Range delete, Find, Auto line numbers,
Program compression, Disassembler, True keyboard
scanning, Memory dump, Variable dump, Register dump,
Keyboard sounder, and much more. The Utilities make the
Atom easier 1o use, and provide a ‘toolkit’ of facilities for
program development in both Basic and Assembler.

The ROM Utilities are professionally written and fully
tested. All standard Atom facilities are unaffected and no
textspace memory is used.

Due to increased demand, we are now able to offer the
Utility ROM with full instruction manual at the reduced
price of only £29.90 inclusive.

Send cheque/PO now for delivery by return of post, or
write for further details.

WILLOW SOFTWARE
PO BOX 6, CREDITON, DEVON EX17 DL

users
| need more memory!
please rush me within

10 days, the fully assembled,
tested and guaranteed

‘BYG BYTE'

AT b s T e B A iy
Address ....c.ces e U

Make all cheques & PO's payable to:-
Phoenix Marketing. Oaklands House
Solartron Road, Farnborough, Hants.

FULLY INCLUSIVE PRICE
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Make the most of your
Sinclair ZX Computer...

Sinclair ZX

software

on cassette.
3-9§ 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 casseties. Each
program is carefully vetted for
interest and quality, and then

rouped with other programs to
orm a single-subject cassette.

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

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

Some of the more elaborate
programs can be run only ona
Sinclair ZX Personal Computer
augmented by a 16K-bvte 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
£X81 is available to ZX80 owners
as a drop-in replacement chip.
With the exception of animated
graphics, all the advanced features
of the ZX81 are now available on a
ZX80-including the ability 1o 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

I'he 16K-byte RAM pack provides

16-times more memory in one

complete module. Compatble with

the /381 andthe ZX80,itcanbeused

for program storage oras adatabase.
e RAM pack simply plugs

[0 the cXISUNE cXpansion port on

1e rear of a Sinclair ZX Personal

Cassette 1-Games
For ZX81 (and ZX80 with 8K
BASIC ROM)

ORBIT -vour space craft’s
missionis to pickupaveryvaluable
cargo that's in orbit around a star.

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

METEOQORS -vour starship is
cruising through space when you
meet a meteor storm. How long can
you dodge the deadly danger?

LIFE-].H.Conway's ‘(rame of
Life’ has achieved rremendous
populanty in the computing world.
Study the life, death and evolution
patterns of cells.

WOLFPACK - your naval
destroyer is on a submarine hunt.
The depth charges are armed, but
must be fired with precision.

GOLF -what's vour handicap?
It's a tricky course but you control
the strength of vour shots.

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

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

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

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

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

ADDSUB -addition and
subtraction with three levels of
difficulty. ﬁdga:'n, WIONg answers
are followed by an exp?amtiun.

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

SPELLING -up to 500 words
over five levels of difficulty. You
canevenchange the words vourself

Cassette 3-Business and

Houschold
For ZX81 fand Z X80 wwith 8K
BASIC ROM) wwith 16K RAM pack
TELEPHONE - setup yourown
computensed telephone directory
and address book. Changes,
additions and deletions of up to
30 entries are easy.
NOTE PAD -a powerful, easy-

to-run svstem for storing and

retrieving evervday information.
Use it as a diary, a catalogue, a
reminder system, or a directory.
BANK ACCOUNT -a
sophisticated financial recording
svstem with comprehensive
documentation. Use it at home to
keep track of ‘where the money
goes,’ and at work for expenses,
departmental budgets, etc.

Cassctte 4-Games
For ZX8I (and ZX80 with 8K
BASIC ROM) and 16K RAM pack

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

TWENTYONE -a dice version
of Blackjack.

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

SUBSTRIKE - on patrol, your
frigate detects a pack of 10 enemy
subs, Can you depth-charge them
before they torpedo vou?

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

.‘I.L"LYDE&J- in answer to a distress
call, vou've narrowed down the
search area to 343 cubic kilometers
of deep space. Can you find the
astronaut before his Iiﬁ:-supgnn

Cassette 5-Junior
Education: 9-11-year-olds
For ZX81 (and ZX80 with 8K
BASIC ROM)

MATHS - tests arithmeric with
three levels of difficulty, and gives
your score out of 10,

BALANCE - tests understanding
of levers/fulcrum theory witha
series of graphic examples.

VOLUMES -*ves’ or 'no’
answers from the computer toa
series of cube volume calculations,

AVERAGES -what's the average
height of vour class? The average
shoe size of vour family? The avera
pocket money of your friends? The
computer plots a bar chart, and
distinguishes MEAN from MEDIAN.

BASES -convert from decimal
(base 10) to other bases of your
choice in the range 2 to 9.

TEMP-Vaolumes, temperatures
—and their combinations.

How to order

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

Sirci=ir-
ZX SOFTWARE

Sinclair Research Lid,
6 Kings Parade, Cambrid

| Please charge my Access®/BarclaycardTrustcard no.

-

*Please defete as applicable

Name: MerMmrMiss

svstem fails in 10 hours time: Cambs., CB21SN. Tel: 0276 66104.
I_Tn; Sinclair Research, FREEPOST 7, Cambridge, CB21YY Ploase pri n
Please send me the items | have indicaved below l
I QO Code _ leem - | Iem price __T_-.nu_ll l
21 Cassette | -Crames £3.95
I 22| Cassetre 2-Junior Education ow |11
| 23 | Casseme 3-Businessand Household | (395 |
| 24| Casseme 4-Games oo A
25 Casseme 5-Junior Education L3195
I ' BT -8K BASIC ROM for 2X80 £19.95 | I
| _ |18 | 16K RAM pack for ZX8] and ZX80 cwss || |
' 1 "Past and packing ifapplicable) £295 | |
Total £ |
l *Please add £2.95 tototal order value only if ordering ROM and/or RAM.
| | enclose a chegque/PO to Sinclair Research Lid for £
J

| Address
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See it here, buy it now / Ny

AT YOUR LOCAL Q &S
BRANCH TODAY!

Birmingham Byleshop Computeriand 94/96 Hurs: St, B5 4TD Tel: 021 522 7148 London Byteshop Computeriang 324 Euston Rowd London W1 Tek: 01-367 0505 Nottingham Byteshop Computeriand
824 Upper Pariament St NG BLF Tek 0602 40576 Manchaater Byinshop Computerand 11 Galeway House Piccadilly Station Approach Tek 051 236 4737 Glasgow Byteshap Computerland Magnet
House 61 'Waterloo 5t, G2 TEP Tek: 041 221 7409

A mamber ol the Coman ,x;;,,, Group of Companies



