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Make the most of your 
Sinclair ZX Computer... 
Sinclair ZX 
software 
on cassette. 
£3i—p e r cassette. 
The unprecedented popularity of 
the ZX Series of Sinclair Personal 
Computers has generated a large 
volume of programs written by users. 

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

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

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

Some of the more elaborate 
programs can be run only on a 
Sinclair ZX Personal Computer 
augmented by a 16K-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 BASIC ROM 
The 8K BASIC ROM used in the 
ZX81 is available to ZX80 owners 
as a drop-in replacement chip. 
With the exception of animated 
graphics, ail the advanced features 
of the ZX81 are now available on a 
ZX80-includmg the ability to run 
much of the Sinclair ZX Software. 

The ROM chip comes with a 
new keyboard template, which can 
be overlaid on the existing 
keyboard in minutes, and a new 
operating manual. 

16K-BYTE RAM pack 
The l6K-byte RAM pack provides 
16-times more memory in one 
complete module. Compatible with 
the ZX81 rtWtheZX80,itcan be used 
for program storage or as a database. 

The RAM pack simply plugs 
into the existing expansion port on 
the rear of a Sinclair ZX Personal 
Computer. 
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Cassette 1 -Games 
For ZX81 fandZXSOmih 8K 
BASIC ROM) 

ORBIT-your spacc craft's 
mission is to pick up a very valuable 
cargo that's in orbit around a star. 

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

METEORS-your starship is 
cruising th rough space when you 
meet a meteor storm. How long can 
you dodge the deadly danger? 

LIFE-J. H. Conway's 'Game of 
Life' has achieved tremendous 
popularity 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 your handicap? 
It's a tricky course but you control 
the strength of your shots. 

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

CRASH -simple addition-with 
the added attraction 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, Again, wrong answers 
arc followed by an explanation. 

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

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

Cassette 3-Business and 
Household 
For ZX81 (and ZX80 tvith 8K 
BASIC ROM) with 16KR/1M pack 

TELEPHONE - set up yourown 
computerised telephone directory 
and address book. Changes, 
additions and deletions of up to 
50 entries are easy. 

NOTE PAD-a powerful, easy-
to-run system for storing and 

retrieving everyday information. 
Use it as a diary, a catalogue, a 
reminder system, or a directorv. 

BANK ACCOUNT-a 
sophisticated financial recording 
system with comprehensive 
documentation. Use it at home to 
keep track of'where the money 
goes,1 and at work for expenses, 
departmental budgets, etc. 

Cassette 4-Games 
For ZX81 (and ZX80 with 8K 
BASIC ROM) and 16K RAM pack 

LUNAR E N D I N G - b r i n g the 
lunar module down from orbit to a 
soft landing. You control attitude 
and orbital direction - but watch the 
fuelgaugelThc screen displays your 
flight status-digitallv and graphically 

TWENTYONE-a dice version 
ofBlackjack. 

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? 

SUBSTRIKF. - on patrol, your 
frigate detects a pack of 10 enemy 
subs. Can you depth-charge them 
before they torpedo you? 

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

MAYDAY - in answer to a d istress 
call, you've narrowed down the 
search area to 343 cubic kilometers 
of deep space. Can you find the 
astronaut before his life-support 
svstem fails in 10 hours time? 

Cassette 5-Junior 
Education: 9-11-vear-oIds 
For ZX81 fundZX80 with 8K 
BASIC ROM, 

MATHS-tests arithmetic with 
three levels of difficulty, and ;:vc> 
your score out of 10 

BALANCE-tests understanding 
of levers/fulcrum theory with a 
series of graphic examples 

VOLUMES-'yes' or no' 
answers from the computer: _ 
scries of cube volume calculation*. 

AVERAGES-what's the average 
height of your class? The average 
shoe size ofyour family? The averse 
pocket money of your friends- The 
computer plots a bar chart, ar.d 
distinguishes ME AX from MEDIAN 

BASES-convert from decimal 
(base 10) to other bases of you: 
choice in the range 2 to 9 

TEMP-Volumes, temperatures 
- and their combinations. 
How to order 
Simply use the order form below. 
and cither enclose a cheque or give 
us the number of your Access, 
Barclavcard orTrustcard accoun; 
Please allow 28 days for delivery 
14-day money-back option. 

s i n d a i i -

ZX SOFTWARE 
Sinclair Research Ltd, 
6 Kings Parade, Cambridge, 
Cambs., CB2 ISN.Tel: 0276 66104. 

n : Si S inc la i r R e s e a r c h , F R E E P O S T 7 , C a m b r i d g e , C B 2 I Y Y 

Please ser.d me t h e i tems I have indicated below, 

I'Uast print ,71 
Qty Code I tem I t em price Total 

21 Casset te 1 - G a m e s £3.95 

22 Casse t te 2 - Jun io r Educat ion £1.95 

2} C a s s e t t e 3 - B u s i n e s s a n d Household £1.95 

24 Casse t te 4 - G a m e s £3 .95 

25 Cassc t te 5 - J u n i o r Educat ion £ 3 9 5 1 
17 •SK BASIC R O M for 2XB0 £19 .95 

1 

18 • 16K RAM pack for ZX81 and ZXSO £49.95 

•pos t and packing il 'applicablc, £ 2 9 5 

Total C 

"Please add £2.95 to total order value o n l y if ordering R O M a n d / o r RAM. 

I enclose a chequc /PO to Sinclair Research Ltd for £ 

Please charge my Acecs5*'Barc!aycard/Trustcard no. 

I 1 I I L—1 I I I I I I I 
'Pleat i- dcliic as apptitable. 
Name: Mr/.Mrs/.Wiss 

Address: I 1 1— 
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Y O U R L E T T E R S : 

ZX-s: machine code, chess survey, radio 
interference. 

8 NEWS: 
Che^ on the ZX-81, Atari takes to the road, 
more software for the Atom, new Tantel 
adaptor, more computer chess games. 

C O M P U T E R CLUB: i i 
We visit a Liverpool community computing 
centre. 

12 TANDY COLOUR C O M P U T E R : 
Tim Hartnell tests the new computer from 
Tandy. 

/.X P R O G R A M S TESTED: 1 6 
Eric Deeson reviews a wide range of cassette-
based programs for the ZX-80 and ZX-81. 

INTERVIEW: 2 0 
Duncan Scot talks to Chris Curry of Acorn, 
the company making the Atom and the HHC 
computer. 

J -CHECKERS: 2 4 
j-Checkers has been written to illustrate many 
o: :he principles of computer-based games of 
strategy, by John White. 

VIC-20 SOFTWARE: 2 9 
High-resolution graphics on the Vic-20, by 
Nick Hampshire. 

FLOWCHARTING: 3 2 
Colin Woodford explains how to use flow-
charts to help improve your own programs. 

35 ATOM PEEKS AND POKES: 
Tim Harwell explains and illustrates the use 
of the Peek and Poke functions on the Acorn 
Atom. 

ZX-80 ROM SWITCH: 3 9 
Save your old Rom ZX-80 programs with this 
modification, by Stephen Adams, 

45 MICROTAN 65 REVIEW: 
John Dawson reviews the Microtan 65 single 
board computer. 

C O M P U T E R CONTROL: 5 0 
In the second part of his series John Dawson 
explains how to link DC motors to your 
computer. 

55 RESPONSE FRAME: 
More answers to your technical queries 

FINGERTIPS: 6 0 
David Pringle presents some more calculator 
programming ideas and a game, sent in by a 
reader, called Starseed Search. 

SOFTWARE FILE: 6 4 
Six pages of readers programs for the ZX-80, 
ZX-81, Atom, Microtan and the Pet. 

75 S T O R E GUIDE: 
A list of computers and calculators now on 
sale. 

CO M PETITION: 7 7 
The solution and the winner of the Vic-20 
crossword competition and another puzzle 
with a £15 book token as a prize. The ZX-81 
crossword falls between pages 18 and 19. 

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

Cover photograph by Stephen Oliver. 
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EDITORIAL 
B U Y I N G C O M P U T E R S mail-order is occasionally risky. That reassuring phrase "please 
allow 28 days for delivery" is no guarantee that the eager entrepreneur advertising the 
goods will make any special effort to deliver within 28 days. 

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

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

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

The chanccs arc that your goods will be delivered within 28 days. If not, be 
generous, wait another seven days and then write offering the company 14 days to pay 
your money or deliver the goods on threat of taking them to court. If they still do not 
respond, go to your nearest Citizen's Advice Bureau and ask about the procedure for 
the Small Claims Court. You can use this to claim back sums up to £200, for as little as 
£10 — and remember to claim compensation for your wasted time and efTort. If we all 
demand good service, we will eventually get it. You must play your part as well. I 
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THE Video Genie E G 3 0 0 0 Ser ies 

WITH *16« user RAW plus emended !2K Microsoft BASIC in ROM "Fully TRS 80 Level II soft-
war e compatible "Huge range ot software already available 'Sett contained. PSU. UHF 

\

modulator, and cassette 'Simply plugs into 

video monitor Of UHF TV "Full e»pans*on to 
disks, and printer 'Absoluiety complete 

, u S ' into mams plug. 

16K £299 +• V A T 

QP80 
bv seikosha 

T h e m o s t c o m p a c t 80 c o l u m n i m p a c t 
g raph ic -dot pr in ter ava i lab le -
a t a v e r y c o m p a c t pr ice 

Graphics, Normal and 
Double- Width Characters 
can be tainted on the 
same line. Pine Feed 
Tractor is equipped as 
standard. 
Two Line-Feed 
Commands (1/6 and 
1 9 inch) 
Pnnt on Plain Paper with 
two copies 
Continuous Self-Inking Ribbon for easy handling 
Centronics type Parallel Interface standard 
Wide Range of Optional Interface Boards 
Self-Test Programme standard + V A T 

SUPERBRAIN 
SuperBrain's C P ' M operating system 
tx>a$ts an overwhelming amount of 
available software in BASIC. FOR 
THAN, COBOL, and APL Whatever 
your application General Ledger, 
Accounts Receivable, Payroll, inven 
tory Of Word Processing, SuperBrain 
ts tops m its class 

320K £1850 700K £2400 
1 ,5Mb £2750 

COMMODORE 
COMPUTERS 

PET8K £415 
PET 16K £525 
PET 32 K £650 
PET 8032 £895 

DISK DRIVES 
4 0 4 0 £695 

PRINTERS 
EPSON TX80B (inc. I /F & 
cable) £299 
EPSON MX80T £395 
ANADEX D P 8 0 0 0 £495 
ANADEX DP9500 £895 
ANADEX DP9501 £995 

VIDEO MONITORS 
10" BLACK & WHITE £85 
10" GREEN SCREEN 

Aculab 
Floppy Tape 

The tape that behaves 
like a disk. 

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

program. Maintains directory with 
up to 32 files on each tape. 

for all T R S 80 
& Video Genie owners 

TRS80 
version: 
Video 
Genie: 

£165 
£170 

Please add £10 Securicor 
delivery charge to all 
computers etc. 
Plus 15% VAT on all prices. 

Acorn Ato: 

Simple to build, simple to operate. 
A powerful, full facility computer 
with all the features you would 
expect. 
Just connect the assembled com-
puter to any domestic TV and 
power source and you are ready 
to begin. 

Full-siied QWERTY keyboard 
6502 Microprocessor Rugged 

injection moulded case 2K RAM 
8K HYPER-ROM 23 integrated 

circuits and sockets Audio 

Unique in concept 
the home computer 

that grows as you do! 
Special features include 
*FULL SIZED KEY BOARD 
•ASSEMBLER 
AND BASIC 

•TOP QUALITY 
MOULDED CASE 

•HIGH RESOLUTION 
COLOUR GRAPHICS 

cassette interface UHF TV out-
put Full assembly instructions 

+ V A T 

The Second Generation 
Personal Computer 

Highest performance-lowest price 
•48K I8080A) 
• 16 Colours or shades of Grey 
"Multiple High Resolution Graphics 
Modes 164 x 71, 129 x 159. 255 x 335) 

'Character mode 160 x 241 
"Split Screen Modes 

DAI Personal 
Computer 

•Full ASCII Upper & Lower 
Character Set 

' Unique graphical Sound 
Commands for Smooth Music, 
random frequencies & 
enveloped sound1 

•RS232I/F 
at only 
+ VAT £595 

The Paper Tiger 460 Mis new siar-da'35 
by incorporating many features previously 
only available on uruu costing much "^O'e 

Features Iriie a specially developed rune wire staggered column" head which overlaps the oots 
of each matti* character with just one pass of the pnnthead giving a dense, high quality print 
image without reducing the units 160 t p i print speed 
li also offers a bi direcnona1 logic seeking devce 10 enhance its pi nt optimisation character-
istics and wide range ol print versatility' feature* such as mono or proportional spacing, auto 
nvjftc (Unification, programmable honromal and vertical tabbing, and fine' positioning for 
word processing applications 

Paper Tiger560 £795 * VAT 
The Paper T.g<sr 560 <s the first printer which badges the gap between convenitorvai mattu 
and daisy wheel' types oflermg quality printing 31 a relatively low puce 
Full 'width' 132 column printing at 160 c p.s . a unique nine wire staggered' print head, bi 
directional pnnting, an inbuilt tractor feed and a host of selectable features set it apart from 
ordinary maim printers. 
Plus for even greater versatility a full dot plot graphics 
facility if supplied which includes a 2K 
buffer £995 VAT 

Books — Manuals -

m i c r o S t y C e 
9 St. Peter's Terrace, Lower Bristol Road, Bath, BA2 3BT 
Telephone: (0225) 334659. 

Books & bits 
Diskettes — ribbons - Paper 
- chips (2114 x 2 IK) £4 pair, 
RS232 to Centronics interfaces £40 etc. etc. 
A variety of second-hand computer 
equipment usually available 
spares, repairs and service. 
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ilicon C 

Blend business 
with pleasure 
*One Year's Guarantee 
* Programming Courses 
* Maintenance Contracts 
* Software Services 
* All Atari Prices include VAT 
* Part exchange welcome 

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

* 
Querty keyboard touch type on Atari 
400 and four function keys. 

* 
Background colour, plotting colour, text 
colour, and border colour settable to any 
one of 16 colours with eight levels of 
illuminance. * 
Full screen editing and four-way cursor 
control. 

Benefit n OW 4 0 character by 24 line display. 
Atari 400 with 16K R A M £345 ^ 
A car 900 wi th 16K R A M £645 F ? u r channel synthesiser which can be 

one year's exchange played individually or together and each 
has 1785 possible sounds playable at any 

A t a r Accessories o n e o f e i 9 h l volume settings for game 
. . . £45 sounds or music chords. 

41C C*»s«Tt« £50 
V : D=»c O m e £345 Video display has upper and lower case 
S22 THarm* Pnn t e r £265 characters and quad size text and 
825 3C Column DOT MATRIX £595 inverse video. 
95C RS232 In te r face £135 

RAM Expansion £65 

Atari Software 
28 Different P r o g r a m m e s at Launch 

f r o m £8.95 

/ ii 
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Silicon Chip 

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

The following printers are 
compatible with Atari 
The following printers available ex-stock. 
150 CPS DOT MATRIX 

PRINTER £845 
25 CPS WORD PROCESSING 

PRINTER £1,495 
55 CPS NEC DAISEY 
WHEEL PRINTER £1,695 
EPSOM M x 80 F/T £399 
EPSOM M x 100 £575 
CENTRONICS 7371 2 £349 
OKI MICROLINE 80 £275 
All above prices plus VA T 

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

302 High Street, Slough, Berkshire 
Te! I0753) 7C639 
50 London Road ^ S C ^ 
Kingston-upon-Thames, Surrey 
Tel. 01-549 6657 
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ran 
UL 3 R1 ? I 1 .D 1 electronics 

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

TELEPHONE 01-263 9493 263 9495 

YOUR SOUNDEST CONNECTION IN THE WORLD OF COMPUTERS 

PET 
401616K RAM 
4032 32K RAM 
4040 Dual Drive Disk 
The new PET printer. 
4022 80 column tracks feed. 
3023 80 column friction feed. 
C2N Cassette Unit. 
For ihe business man we stock 
the 8000 range inc. 8032 and 
8050 with daisv wheel printers 
coming soon. 

PHONE FOR DETAILS OF OUR 'STARTER SYSTEM' 
AND 'WORD PROCESSING/BUSINESS SYSTEM' 

VIDEO GEIMIE — 
£279 EG 3003 
Utilises Z80. 12K level II 

\ % Basic, Integral Cassette 
Deck, UHF O/P. 16K RAM, 
all TRS80 features. Simply 
plugs into monitor or UHF 
TV. With V.U. Meter. 

PARALLEL PRINTER INTERFACE INC. CABLE £33.00 
CHROMASONICS PROGRAMABLE SOUND KIT £24.94 
SOUND KIT (FITTING EXTRAI £7.00 
LOWER CASE KIT (FITTING EXTRAI £27.50 
COLOUR KIT (FITTING EXTRAI £34.95 
EXPANSION BOX WITH/WITHOUT RS232 £215' 185 
16K/32K RAM CARD £94,' 129 
NEW GENIE II NOW AVAILABLE £299.00 

APPLE — 

APPLE II PLUS j j f i 
48K Machines £595 
Disk Drive with Controller £349 
Disk Drive without Controller £285 -, 
Colour Card £69 O S 
Graphics Tablet P.O.A. 

ACCESSORY CARDS. SOFTWARE 
ALL AVAILABLE - PHONE FOR DETAILS 

— PRINTERS 
INTERFACES AND CABLES 
for Apple II, Pet, 
TRS80. RS232, UK101. 
Sharp Superboard all available. 

EPSON MX80 FT/ 2 £449 
An FT/1 with high resolution 

EPSON MX80 £359 g'aph.cs. 
Dot-matrix printer with Pet EPSON MX70 £259 
graphics interface. Centronics Tractor feed. 7 wire head 
parallel and serial. Pet and high resolution graphics. 
Apple compatible. True 
bidirectional. 80cps. SEIKOSHA GP80A £199 

_ . „ „ „ Dot matrix 5 x 7. 80columns 
EPSON MX80 FT/1 £399 30 Cps. graphics, double width 
Dual single sheet friction and characters 
tractor, 9 wire head, true 
descenders. JUST PHONE FOR FURTHER DETAILS 

— MONITORS 
GREEN MONITOR 9" £98.00 
MONI9" (illust) B£rW £82.00 
Hitachi professional monitors 

9" Black & White £99.95 
12" Black & White £149.00 

— UK101 
UK 101 Kit inc 8K memoryC £125 
Ready Built inc 8K memory £175 
Complete in case £199 
4K Expansion 8 x 2114 £14 
Memory Expansion Kit 
8K £79 95 
16K £106.95 
Printer Interface £29.95 
Sound generator plus 
PIO kit £29.95 
Cases £24.50 
NEW 
Chromasonic Sound 
Kit £24.95 
Colour Kit £84.95 

Inc. Demo Tape & Full 
Documentation. Send for details 

VIC 20 
Colours 

24 total. 8for characters, 8 tor border, 16 
for screen mixed as you wish. Basic colours 
on program keys are black, while, red. blue, 
light blue, green, yellow, and purple. 

Sound ; 
3 Tone Generator for music 

"White Noise" Generator for language and 
sound effects. 
Each Generator gives 3 octaves. 
Reproduction is through TV speaker. 

Character/Line Display • 
22 Characters by 23 lines 

64 ASCII characters, pet-type graphics 
character set. 
Keyboard 

DIN typewriter keyboard with 8 program I 
mable function oossibilities via 4 special ; 
function keys Colours are directly 
addressable from the keyboard. 

Peripherals/ Accessories 
VIC Da:accissetie with special interface <0 

guarantee high reliability read/write quality 
(PET'CBM compatible!. I 

PRICE ONLY £165 
CASSETTE DECK with 6 free 
programmes 
ONLY C34.75 ^ 

r - TANTEL 

r TEACHING 
COMPUTER 

PRESTEL BY TANTEL 
COMMUNICATION AT YOUR FINGER TIPS FOR 

BUSINESS Er HOME. UP TO DATE INFO 
180 000 pages of information on Travel, News, Investment. Holidays 

Hotels Etc., Etc. 
£170 

TANTEL IS POST OFFICE APPROVED. SEND FOR DETI 
DEMONSTRATION AVAILABLE AT OUR SHOWROOM 

KAHCLAYCARD 

VISA 

Please add VAT 15% to all prices Posiage on compters printers and cassetie decks charged at cost all other nems 
P&P 30p Place your order using your Access or Barclaycard (Mm tel order f5l Trade'and export enquiries welcome 
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YOUR LETTERS 

RADIO CONTROLS 
A s micro users and radio-

r l -jomrolled model aircrafi 
„-;asts, we arc a little conccrned 

possible effect of your article 
Beyond games into micro applic-

4:ions", in the August/September 
issue. 

li: the article reference is made to 
•he use of an Acorns AIM35 35 
MHz proportional radio-control 
system. In view of all the recent 
controversy relating to the 27 MHz 
^and and the illegal use of citizens' 
und radio, representatives on 
behalf of model aircraft enthusiasts 
have been to great lengths to 
negotiate for an exclusive clean band 
for model aircraft use. 

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

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

The chances of this occurring are, 
we appreciate, quite low, but the risk 
will still exist. Rear in mind that the 
average modei aircraft weighs 
between 5 and 10 pounds and can 
travel at speeds approaching 
IOOmph. In an uncontrollable state, 
i: becomes a potentially lethal pro-
jectile. 

We feel, therefore, that any such 
practice of using 35 MHz radio 

^ntrol equipment for anything 
:her than controlling model air-
r.ift, should be strongly discouraged 
: d that your readership be advised 

this effect before considering 
. mputer-control projects involving 
telemetry. 

r J MornH, 
A V O'MaUey, 

Stockport, Cheshire. 
• Mr Morrcll and Mr O'Mallcy 
confuse two ideas in order to 
make a point in their letter. The 
analogue input to the radio 
control transmitter mimics 
manual movement of the joy-
stick and the signal radiating 
from the transmitter is entirely 
different to that from the 
citizens* hand voice trans-
mitter. At worst, the computer 
contro l t ransmit ter could 
appear to be another aircraft 
control system in the neighbour-
hood. This is a common 
problem at the open locations 
where model aircraft are flown 
and its importance is reduced 
still further by the geographical 
separation between sites for 

flying model aircrafi and the 
predominantly urban or sub-
urban locations in which micro-
computers are used. 

Nevertheless, I agree that if a 
band has been allocated solely 
for model aircraft users, this 
should be rcspccted. There arc 
many excellent digital proport-
ional radio control systems 
available operating on 27 MHz 
which would be preferable for 
the contro l a p p l i c a t i o n s 
described in the series. 

John Dawson 

CHESS CHALLENGE 

/
have several points to make about 
the two chess articles by John 

White in the August/September 
issue of Your Computer. I am an 
author of chess books and magazine 
articles and have an international 
rating of 2,250. 

Before my criticisms of his review 
of chess machines, 1 should like to 
point out an error in the second 
article concerning the British Chess 
Federation grading system. The 
anomaly whereby you could, in 
theory, increase your rating by play-
ing and losing many games against 
people much stronger than yourself 
has long ago been eliminated. 

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

In his conclusion, he says that: 
"Sargon 2.5 remains the strongest 
and fastest chess computer". He 
appears unaware that the Morphy 
cartridge he mentions in passing has 
been available since March this year 
from the Great Game Machine — 
along with an openings* cartridge to 
play the early phase of the game, and 
with an end-games' cartridge due for 
release soon — and is also available 
in stand-alone form as the Morplty 
Encore. 

This computer, playing on its 
level 8, can make 40 moves in two 
hours and I estimate its rating at 
around 1,800 - 150 on the RCF 
scale. With the two extra cartridges, 
that rating may possibly reach 1,900. 

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

Intelligent Chess is recommended 

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

Super System III is obsolete by 
now and the Sensory 8 Challenger 
and Challenger 7 are threatened 
because computers which play as 
well can be bought at a fraction of 
the price and by Christmas, there 
will be two or three at least for £80 
or less with sensory boards or other 
aids to communication with the 
computer which will make the 
keying of moves a thing of the past. 

T D Harding, 
Firhouse, County Dublin. 

• First , all the machines 
surveyed arc still available, 
a c c o r d i n g to the l a t e s t 
catalogues, obsolescent or not. 
Harding seems to think that I 
know little of Morphy; I have 
owned one since the U.K. launch 
in March. I fail to understand 
why Harding brings in the 
Philidor program — Chess 
Champion or Mark V — or the 
Chess Champion Challenger or 
the others named. 1 made it 
clear that I was reviewing only 
machines I had tested myself 
and which were available com-
mercially. These machines are 
still unavailable in (he U.K. 

Harding estimates the Morphy 
Level 8 rating as about 1,800. I 
flatly reject this assessment — I 
would say about 1,650. To turn 
to his other criticism, the cut-off 
rating which Harding mentions 
is, indeed, correct — an over-
sight on my part — but this docs 
not afTcct the substance of the 
article. Harding must be aware 
of criticism in the chcss maga-
zines, to the effect that some 
players have stronger ratings 
than others because they avoid 
weaker players. My article was 
aimed to test this theory. I 
should be interested to know 
whether Harding himself plays 
in any of the British or Irish 
leagues, or whether he confines 
his games to strong tournaments. 

John White 

MACHINE CODE 
n page 36 of the August/ 
September issue, Trevor 

Sharpies assumes that USR on the 
ZX-80 is the same as ZX-81 whereas 
Sinclair states that USR gives the 
resultant value in "HI.", of n if it 
docs not alter HL when using the 
ZX-80. 

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

10 POKE 170000, 11 dfec bo 
20 POKE 17001, 201 ret 
30 Print USR (170001 
As a beginner in machine code, I 

rely on magazines such as yours — 
which I find to be excellent apart 
from this error. 

Peter Push, 
Ramsgate, Kent. 

• The routines listed in the 
AugustfSeptcmber issue of Your 
Computer will not work on the 
ZX-81 because the ZX-81 USR 
function refers to the BC register 
rather than the HL register. 

H o w e v e r , the f o l l o w i n g 
routines can be substituted for 
those given in the article so you 
can run them on your ZX-81. 

DECREMENT BC BY ONE: 
10 POKE 17250, 11 
20 POKE 17251, 201 
30 PRINT USR 17250 

TEST FOR NO. OF AVAILABLE 
BYTES: 
10 POKE 17250,33 
20 POKE 17251, 0 
30 POKE 17252, 0 
40 POKE 17253, 57 
50 POKE 17254, 68 
60 POKE 17255, 77 
70 POKE 17256, 201 
80 PRINT USR 17250-16366 

HEX LOADER: 
10 LET A = 17250 
20 LET B = A 
30 LET A$ = 

"21000039444DC9" 
40 POKE A, 16*CODE AS + 

CODE A$(2) - 476 
50 LET A$ = A${3 TO) 
60 LET A = A + 1 
70 IF A$ < > " " THEN 

GOTO 40 
80 PRINT USRIB) - 16366 

TO FIND THE ADDRESS OF ANY 
GIVEN POINT IN THE BASIC 
PROGRAM: 
17300 21 
17301 7B 
17302 40 
17303 3E 
17304 08 
17305 23 
17306 BE 
17307 28 
17308 02 
17309 20 
17310 FA 
17311 23 
17312 3E 
17313 09 
17314 BE 
17315 44 
17316 4D 
17317 C8 
17318 20 
17319 F1 

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

Trevor Sharpies M 
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NEWS 
Database for 
Sharp MZ-80K 
T H E SHARP M Z - 8 0 K is a versatile 
and useful home computer. Not only 
does it make a good machinc for 
playing games, but there is also a 
range of useful software available for 
the machinc. One such item is a 
database designed to work with the 
M Z - 8 0 K cassette unit. 

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

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

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

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

Vulcan Electronics is a leading 
company in the marketing of chess-
plaving machines and has recently 
introduced three more machines into 
a range which now totals six. The 
machines arc among the most 
advanced ever seen in the U.K. and 
arc of British design. Manufactured 
by SciSys, the machines bear the 
emblem of F1DR, the world chess 
federation, showing that they are 
endorsed by that organisation. 

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

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

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

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

Criticism of the Government's 
involvement in new technology 
products and companies has been 
steadily mounting in recent months. 
There is a growing suspicion that 
the Whitehall involvement in any 
product is a guarantee not only of 
failure but also of a good deal of 

irretrievably-wasted public money. 
Tory MP Michael Grylls has been 

trying to find out how much money-
has been spent by the Government 
on surveys of the market. Grylls 
suspects that effort and money have 
been wasted in four overlapping 
studies, but so far he has received 
only evasive replies to his question-
ing of the Department of Industry. 

Vulcan's Chess Champion Mark V - £249 projected retail price. 

Electronic chcss pieces move 
across the display by a cursor control 
system as if the pieces were real 
pieces on a real chessboard. There 
are eight levels of play from 
beginner to expert and the machine 
can be operated cither from batteries 
or from the mains. It even plays 
against itself. Vulcan's Executive 
Chess costs £89.95 including VAT. 

The other two chess machines arc 

further upmarket and arc very 
sophisticated. Chess Champion 
Mark V is claimed to be the "Rolls 
Rovce of chess machines", and 
retails for £249. The Super System 
IV reiaits at £119. and has add-ons 
available: it is likely to appeal to a 
wide audience. 

Vulcan Electronics is located at 45 
South Street, Bishop's Stortford, 
Hertfordshire 

Utility ROM for Atom 
A UTILITY ROM has just been 
released for the Acorn Atom. This 
adds new commands to the Atom, 
some of which can be used within 
Basic programs. The ROM plugs 

| straight into the spare slot on the 
Atom; no hardware changes are 
required. The commands are avail-
able for use as soon as the machine is 
switched on and it will work with an 
unexpanded Atom, 

The 17 commands allow Atom 
users to re-numbcr programs, delete 

Acornsoft launches 
plug-in WP pack 
A C O R N S O F T — the software 
company dealing in programs for the 
Acorn Atom, seems to be very busy 
these da vs. The range of software 
developed by Acornsoft and that 
written by outsiders and approved is 
ever increasing. 

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

The price tag of the Atom word 

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

The Wordpack costs around £30 
and is available from Acornsoft. 
Other Acornsoft software packages 
for the Atom computer include 
games, mathematics and simple busi-
ness software. A database program, 
Atom Forth Mathspacks 2 and 3, 
Pceko-processor and Games Pack 8 
all cost £ J1.50. Acornsoft, 4a Market 
Hill, Cambridge. Telephone: 
316039. 

a range of statements, do a string 
search, line-number automatically, 
keyboard scan, zero all Basic vari-
ables., print all non-zero Basic vari-
ables, remove Rems and spaces from 
programs, give a short sound on cach 
keystroke, print size of program, 
and a full-feature disassembler. 

The utility ROM is supplied with 
a full instruction manual for an all 
inclusive price of £35. For further 
details, Willow Software, PO Box 6, 
Crediton, Devon FX 17 1DL. 

Interface 
produced for 
ZX-80/81 
Boi TON Electronics has produced an 
interface unit for the Sinclair ZX-80 
and 81 computers. It consists of a 
prinied-circuit board which plugs on 
to the rear of the computer and pro-
vides eight TTL output lines and 
eight TTL input lines. 

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

The unit is priced at £15.90 plus 
£1.00 postage and packing. Bolton 
Electronics, -14 Newland Drive, 
Bolton, Lancashire. Telephone: 
Bolton 64772. 
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NEWS 
Prestel TVs go public 
F :- : V J'tm ic-acccss J'rcstcl TV sets 

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

The ways in which the sets are 
used will be monitored and the 
results will be fed back to Prestel 
information providers. All the sets 
will be attended by staff whose )Ob it 
is to give information to the public, 
so that people will see how 10 use 
Prestel effee lively. 

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

The cosi of the schcmc has noi 
been disclosed but the Department 
of Industry is providing £65,000 
towards the project. Assuming that 
the Department has provided less 
than half the cost, this means that 
rather than installing 40 sets for a 
year the group could have bought 
more lhan 800 Prestel adaptors. 

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

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

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

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

The price is £21 to non-members 
and £17 to members of the Tangerine 
users' group. Membership of the 
users' group can be douhiy bene-
ficial because the newsletter contains 
programs and routines which may be 
programmed into the EPROM for 
use. 

The newsletter has been re-
vamped with more pages and more 
information. The main reason for 
this has been the "thirst for 
information" which Tangerine fans 
seem to have. 

The group hopes to soon become 
an information provider on British 
Telecom's Prestel system. There is a 
close affinity between Tangerine 
users and Prestel — largely due to 
the success of the Tantel adaptor. 

Maptin, the electronics and hardware mail order company, is to take to 
the road. The Map/in Roadshow will feature the A taripersonal computers, 
and customers will be able to gain hands-on experience with these 
machines and see the colour graphics for themselves. The show is 
completely free. Five cities are on the MapUn itinerary: Birmingham, 
Edinburgh, Manchester, Newcastle-upon-Tyne and Norwich. The venues 
chosen are all in the centre of the respective cities. Shows will last from 
6pm until 10pm and all the family is welcome. For details of when the 
whole circus arrives in your town etc., telephone Maplin on 0702-554155. 

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

ZX-80/81 chess 
program 
ANOTHER chess game for the ZX-80 
and ZX-81 computers has been 
released. The company, Artie 
Computing, says that the program is 
written entirely in machine code, is 
9K long and has six levels of diffic-
ulty. According to Artie: "It easily 
beats Z-Chess and annihilated 
Phillip Joy's chess program". 

The program also allows the user 
to set positions on the board and 
then play from there. The pieces are 
represented graphically on a board 
which occupies most of the screen. 
The program is available for both 
the ZX-80 and ZX-81 for £10 from 
Artie Computing, 396 James Reckctt 
Avenue, Hull, North Humberside 
HU8 0JA. 

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

This adaptor costs the same, £170, 
as the existing Tantel unit. One of 
the advantages of the adaptor is that 
it can convert a personal computer 
into a colour computer and might 
eventually repiacc many colour 
boards. Its other new product is an 
alphanumeric Tantel unit costing 
£200. Details from Tangerine, 
Telephone: Ely 3633. 

BBC computer 
goes to ICL 
ACORN, which makes the Atom 
computer and designed the new 
BBC computer, has announced thai 
the BBC computers will be built by 
Cleartone of Gwem and ICL, the 
loss-making, Govcrnmcnt-backcd 
computer company. 

The first 1,000 will be built by 
Cleartonc and ICL will start pro-
duction in early October. It will 
have produced 2,000 BBC com-
puicrs by the end of the month. By 
November, the combined output 
from both companies will be 5,000 
per month. A third assembly 
contract may be awarded for 1982. 

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

Green Paper 
on copyright 

Onf. OF the problems with selling 
software for personal .computers is 
that it is very difficult to stop other 
people making copies and selling it 
themselves. The law ofcopyright for 
software has always been confused. 

In response to all the fuss about 
computer software privacy, the 
Government has after years of delay 
published a Green Paper discussion 
document inviting ideas from any-
one and everyone on the best way to 
provide protection for computer 
programs, Ifyou have ideas, write to 
the Patent Office, 25 Southampton 
Buildings, London Vt'C2A 1AY. 
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MEMORIES AT 
UNBEATABLE PRICES 

1 + 25 + 100 + 
2114 200NS low power 1.28 1.19 1.11 
2114 300NS low power gte 
(recommended for Acorn Atom) 1.28 1.19 1.11 
2708 45QNS 1.99 1.86 1.73 
2716 450NS (single +5V) 2.49 2.37 2.29 
2532 450NS 5.50 5.31 5.13 
2732 450NS 5.43 5.24 5.07 
4116 1S0NS 1.15 1.06 0.99 
4116 200NS 0.80 0.72 0.66 
4118 200NS 3.90 3.23 3.13 
6116 200NS 10.95 9.93 9.27 
8264 200NS 12.00 11.00 10.50 
E. & O.E. 

All products branded full specification and guaranteed. 
All prices exclude post and packing (50p on orders under €10) 
and VAT. 
Official orders from schools, colleges and government 
establishments welcome. 
Credit cards accepted (Access and Visa) 
124 hour service for credit card orders) 
Please send S.A.E. for full component price list. 

M I D W I C H C O M P U T E R C O M P A N Y L IMITED 
H e w i t t House, Northgate Street, 

Bury St. Edmunds, Suffolk IP33 1HQ 
Tel: (0284) 701321 

Z X 8 1 owners 
have you seen 

(^UfdnccC^c fallectaut 

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 ZX81 addict. Plus, 
entirely new implementations of well-known favourites; 
LUNAR LANDING. MASTER CODE, ORBITAL INVADERS, 

and many others. 

CASSETTE AVAILABLE TOO! 
If you order the book you can also buy the 
programs on a quality cassette for only 

£4 95 extra. 

Please send me: ol . . 
Please send your orders 

copies of the book at with cheques/PO s to 
£4 .95 each Richard Francis, Dept.YC A/S 
copies of the book and 22 Foxhollow Barhin, 
cassette at £9 .90 pair Cambridge. CB3 SEP. 

SOME IDEAS ARE JUST TOO GOOD FOR WORDS 

A'' 

V O 

V 

, \ \ V - : 
< » • > .<. 

And yel, we could write pages about how this simple idea 
transformed our own approach to programming 
Initially, we produced the Flowchart board and self-cling 
symbols to provide a neat, uniform layout which could be 
photocopied. But, we soon realised that ihe real advantage 
lay in having a flowchart that could keep pace with the 
programmers ideas and adapt immediately to the 
inspiration of the momem. 
The instant flowchart' concept will help you to achieve 
Crisp, error free programmes. 
And we speak from experience. 

Please supply: 
Flowchart board/s at £15.00 each 
sheet/s of Primary symbols (FS 186-1) 
at £3.22 each 
sheet/s of Secondary symbols {FS 186-21 
at £3 22 
pack/s 6 wipe-off pens at £2.28 per pack 
Postage & packing £1.75 

I enclose a cheque/postal order for £ 
All prices include vat. 
A complete starting kit costs £26.00 including vat/postage. 

Name; 

Company: 

Address: 

Mr./Mrs./Miss. 

A DIVISION OF OOVUGUAtD LTD, 

W W 2a Post Code 
DEPT YC1, 
DATARITE HOUSE, GRAFTON ROAD, 
NEW MALDEN, SURREY KT3 3AA 
01 942 2830 

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

Liverpool tries computers 
in youth centre 

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

To date, the courses have included electrical 
fitting, plumbing, woodwork, brickwork and 
br icklaying , pa in t ing and decora t ing , 
refurbishing and printing. At any one time, 
there are about 200 people in the Settlement. 

"Many people talk about the effects of the 
new technologies", says Settlement director 
Gordon Rudd: "1 decided that we needed to 
work at minimising the damaged caused by 
new technology and to maximise the advan-
tages and social benefits. I was worried that 
people here in Liverpool were going to miss 
the computer bandwagon. 

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

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

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

It includes two I T T 2020s, four Video 
Genies, three Atoms, two 8K. Pets, and two 
floppy disc drives for the I T T systems. As 
Gordon Rudd says: "Industry is often 
reluctant to get involved in a scheme like ours. 
Ye: business can do a great deal for the 
. ~rr.unity at no great expense to i t se l f . 

Bruce Everiss has also given the scheme a 
<: • J Jeal of support by lending Rudd one of 
h.s technical staff and giving away a selection 
jf r books, programs and games. Only 
cr.e the supervisors at the Settlement has 
any experience on computers . Te r ry 
McDonnell qualified with an H N D in 
computing in the summer of 1980 and after 
many months of fruitless job-hunting in 
Liverpool was recruited by the Settlement in 
March. He now plays a key part in running 
the computer room. 

"At the moment the computers are regarded 

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

as e x t r a - c u r r i c u l u m a c t i v i t y " , says 
McDonnell. "There is give and take, though. 
The kids can be given permission to be 
released from one of their courses to do 
computing; they can arrange it with their 
supervisor". 

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

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

Few of the youngsters will have the time to 
become expert at using the systems — at the 
moment, the hope is that the short experience 
they can gain at the Settlement will encourage 
them to pursue their interest further outside — 
perhaps by trying for an H N D course at one of 
the local colleges. 

Gordon Rudd is now hoping that more local 
companies will become interested in the 
project and help with donations of equipment. 

Terry McDonnell in the computer room 
demonstrating the use of the 8K Pet. 

<4 Gordon Rudd, Victoria Settlement director, 
now plans to launch a community 
computing centre in Liverpool. 

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

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

If anyone would like to start a similar 
scheme elsewhere in the country, let 
Computer Club know and we will do what we 
can to help. We would also be extremely 
interested to hear from any community 
computer centres which are already up and 
running. 
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TANDY'S COLOUR COMF 
The TRS-80 Colour Computer 
is Tandy's answer to the 
Commodore Vic-20. Tim 
Hartnell runs through its key 
features including its game-
playing ability and its potential 
for expansion. Prices start at 
£349 for a basic system with 
4K of memory. 
THE MANUFACTURER of the Tandy Colour 
Computer has not, in my opinion, made any 
major design errors. The computer is housed 
in a standard alpha-numeric keyboard, about 
the size of the TRS-80, but slightly thicker. 
The only design problem 1 found was that a 
push-button switch at the back, which is an 

on/off switch, did not appear to turn otT the 
internal transformer, so although the machine 
appeared to be turned off, the transformer 
continued to operate. 

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

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

An oblong cursor, which cycles through the 
eight available colours, appears when you turn 

the computer on. If you do not specify a 
colour-graphic mode, you obtain black letters 
on a pale-green background. The text on the 
screen clear and easy to read. There are no 
graphical characters obtainable directly from 
the keyboard — you need to use CHRSn for 
them. 

Although there are eight colours available — 
green, yellow, blue, red, buff, cyan, magenta 
and orange — only black on green is available 
when using texr.. The command CLS clears 
the screen to green for text, or if a graphic 
mode has been previously selected, CLSn 
clears to the colour specified by n. 

If you do not want to use the colour 
immediately, and you have had some exper-
ience using other Basic computers, you will 
find you can probably use the Tandy Colour 
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JTER 
Computer from the moment you first turn it 
on, without even referring to the manual. 

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

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

INT(RND-IO) +1 
Tandy Colour Basic and Extended Colour 

Basic require the use of the word Then in an If 
statement, but do not need Let, as in 

IF A = 6 THEN LET B = 7 

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

I predict that Tandy will find a ready market 
among the ex-ZX-80 fraternity, because the 
standard Basic is almost exactly the same as 
ZX-80 Basic. Apart, that is, from the character 
set; Tandy uses ASCII, Sinclair uses its own. 
The vast majority of ZX-80 programs I tried 
— except those using screen Peeking and 
Poking — worked perfectly, when entered 
without modification on the Tandy. 

A simple arithmetic modification allowed 
even many PeekVPokc programs to run. The 
address in the first line of a program after the 
word Rem on the Tandv is 7686, on the 
ZX-80 it is 16427. 

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

Audio: This connects or disconnects the cassette 
output to the TV speaker. 

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

Color: Sets foreground and background colour. 
Defuser: This command defines the entry point 

for the USR function. 

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

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

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

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

Pos: Returns current cursor position. 
Renum: An apparently instantaneous re-number 

function, used in the direct mode, which also 
re-numbers Gotos and Gosubs. 

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

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

PRINT AT (PRINT @) 
function, plus Set and Re-set — called 
ambiguously PSet and Preset. They make 
dramatic graphic displays relatively easy to 
achieve. 
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(continued from previous page* 

The only real complaint I have about the 
Basic is the lidit function. I was unable to 
understand the instructions in the manual for 
using Edit — there seem to be about four 
di fie rent procedures which have to be 
followed, depending on what and where you 
wish to edit. So I was reduced to re-tvping 
lines whenever I wanted to change them. 

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

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

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

Backgammon had good graphics and a rapid 
response, but I could not help feeling the 
computer was cheating, throwing itself good 
dice. When I confided this feeling to the 

CONCLUSIONS 
• Although it is a splendid computer 

which I found almost impossible to 
crash, with a good range of s tandard 
Basic funct ions and an imaginative set 
of additional features, it could well be 
overshadowed by the Vic, simply 
b e c a u s e C o m m o d o r e s ta r ted to 
market the Vic aggressively long 
before it w a s available here, and may 
well have better back-up in terms of 
sof tware , literature and dealer distri-
bution. 

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

• Although the colours are easier to 
access than are the Vic's, there are 
fewer of them and they are slightly 
less predictable. 

I There are a number of use'ul com-
mands to make using machine code 
simple on the Tandy, including 
Cloadm which loads a machine 
language program from the casset te; 
D e f u s e r ; Dload wh ich loads a 
mach ine - l anguage p rogram at a 
choice of baud rates, 300 or 1,200; 
and Exec, which transfers control to 
machine- language programs at a 
specified address. 

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

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

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

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

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

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

was of U.S. origin, running oil 110 volts and 
producing a picture on an American TV. I will 
be most interested to see if the colours are as 
well-defined and intense on a U.K. set. 

The colours are relatively easy :o access 
from the keyboard, although they are J rather 
unusual selection. You are never quite sure, as 
the manual frankly points oui, exactly which 
colour will be produced. Despite this, I 
managed to produce some splended. high-
resolution designs with shori program*. 

THE 
Also suitable for 
ZX80 with 8K ROM 
* ADVENTURE 

— City of Alzan 
— Create your own! 

* TUNNELS & TROLLS 
BUCKET CATCHING 

* JAWS 
BECOME AN ARTIST 

* PRO-AM GOLF 
PUTTER 
ETCH-A-SKETCH 
FRUIT MACHINE 
with hold 
DIGITAL CLOCK 
DICE ROLLING 

plus many others 
* require 16K RAM 

Hints & tips on 
programming 
Reference Sections 

POCKET BOOK 

m m ^ m m m 

•imii j ^ A ? "V - T- mse&> 

Cassette 
version 128 pages 

£5.00 £4.95 
(inc. VAT} 
The ZX80 Pocket Book still 
available, prices as above. 

AKM BUSINESS 

110 pages 

£6.95 
Cassette 
version 

£8.62 
(inc. VAT) 

Suitable for the expanded 
Atom with Floating 
Point ROM 
SALESGRAPH 
SALESRECORDS 
NOMINAL LEDGER 
QUEUEING 
SIMULATION 
EXPENSE CLAIMS 
Each section contains: 
— Management Summary 
— Operating Instructions 
— Program notes 
— Source listing 
ADDLIST 
LABELPRODUCTION 
LEASE OR BUY DCF 
METRIC CONVERSION 
STANDARD 
DEVIATION 
BUDGET FACTORING 

PH1PPS ASSOCIATES 3, DOWNS AVENUE, EPSOM, SURREY, ENGLAND KTISSHQ. 

For Air Mail delivery in Europe add 50p, for air mail elsewhere add £1.50 per book. 
Prices shown above include UK postage and VAT on cassettes. i ;i BARCIATCARD 

l ra l 
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What would I do with a computer? 

Plat solf. Estimate yciurdnse farce 
on the lairway 

"Flummo* your Bank Maruter b> keeping 
wiurfnidnecsai sour firmer lips 

'Keep the rundou-nonfoends.everything 
from their lele pfinnc numbers to txntidu-s 

pij> Ortin jnd(j[iuinasfi*«<ra1V 

Teach the children maihs from 
Division to Wume. 

• Keep a t)ur> offulure jpstimimenu 'Catalogue all your collections 
fnxu coin* lo damps 

*Tc*cli the children mulupiiuLun 
indpS.1) lrnir.\ at the vamc !;mc 

Or within i week you san »Tite >ourown 
comptes programs 

I6K RAM puck « funds the mentor J capubilnyby 
16 timet. £a<V*>5. 'These programs rtijuire Ihii unit 

Alt you need lokrw* for ivms. Anda jjiealrangeof books and mapa/ines 
10 help sou bccomc anetpen 

You'll be surprised how much you can do 
with a personal computerand even more surprised 
at how little it costs. 

We made it our business to find not only the best-
value-for-money computer on the market, but also the 
best books to enable you to progress from a beginner 
to an advanced user. And W.H. Smith is the only 
retail chain where you can buy the incredible ZX81. 

The Sinclair ZX81 is a masterpiece of design. 
Which is why it can carry out programs you'd 
normally expect from more expensive computers. 

Although the ZX81 is fast and powerful, 
it's also simple to use. Within hours you can learn to run pro 
grams and within a week you could be writing your own 
complex programs. All you need is your own TV 
(any model that receives BBC2)and a cassette 
player when using pre-programmed cassettes. 
And W.H. Smith have a range available from 
£3.95 each. 

So take your first steps in computing at 
W.H. Smith and make your life easier to run. 

The first personal computer 
that only, 

addsupto 

WHSMITH W Priccs correct at lime ol going to press. fjjjjjl ^ ^ 
Variable at these branches only:- AUrinchiim • Basildon - Bedford Birkenhead H rminghjrn • Bolton Bournemouth Brat-knell - Bradford Broad*n> Bradford Kirkpite- HreniCrow- Brighton • Bnstol Bruadmead Bromley 
Burgess Hill - Burnley - Cambridge Lion Yard Canterbury • Cardiff • C arlisle Chalham ChehmTord • Chesier - Clwhcsier Chir-wnham • Colchester • Coventry Crawley C roxkm • Partington D«b> • Doiu-aMcr 
UilmpBrftidway t'asltoumc • Edinburgh F.ltttam • Kx̂ ter (iloucejler GuiWt'ofd H«mmoNratlti Hinlev llnnoEale Hartlepool - Hcmel Hempstead Holbom C ircusHull-lllor d lp,vivh KeiMington KiiWenninslcr 
K ine's Lynn • Kinesway Leannnjlon Spu Leeds Lcicejler - Lclehworlh Ltfwisharo Lincoln Liverpool • Longhboniugfi I osscstolt • Luton Macclesfield Maidenhead • Maidstone • Manchester • M iddleibio-jjih 
Milton KevrKi Ne»™ifc NewtonAbbot• NortVMnpWrt• Norwich• No«in»hamListcrjale• NottinghamVictoria • Orpngton Oxford • Peterborough Plymouth lloruelwci• Poole • Portsmouth Hulnci Reading Richmond 
Romlwd "Salisbury • Sheffield Skxifh Solihull - Southampton Southend Stafford Staines Stevenage • Stockport Stockton Stratford Last - Strealltam Sunderland Sutton Coldtield Swindon • Taunton Tellord- Wjiiord 
Winchester Wukinj Wolverhampton-Wood Green Wrthrich- Worcester-Worthing Wie.slu.-ii York 
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Varied standards in Z X 
The ZX range of computers is, arguably, the world's most popular. But not all the software for the 
ZX computers is of the highest standard. In this article Eric Deeson takes a sample of ZX programs 
on sale and devises his own methods for rating their quality. 

ONE EFFECT of the vast number of Sinclair 
micros in Britain has been the rapid appear-
ance of a remarkable range of software, user 
groups and publications. In each case, the 
market leaders have been enthusiastic 
amateurs operating in back rooms — one 
cassette reviewed had the happy sound of 
children playing in the distance. This back-
room phenomenon has not been observed 
before — certainly never in the U.K. — and it 
has produced the obvious problem of uneven 
quality. 

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

If you are buying a book, you can browse 
before buying — with software, you have 110 
chance to spend a few minutes in assessing 
competing cassettes. This obstacle is made 
more difficult in the case of Sinclair software 
by loading barriers. ZX-81 programs cause 
fewer problems than those for the ZX-80, but 
few of the review cassettes loaded first time in 

either case. Some, indeed, failed to load at all 
— despite a minimum of three attempts 

with different volume settings in the 
optimum circumstances. As many-

have discovered the programs 
bearing the Sinclair label are not 

paragons of virtue. 
Since loading is at the mercy of many 

factors — the individual cassette and the 
of saving/copying, the player, the 

computer, cable lay-out, temperature, and 
so on, my success does not guarantee yours 

— and my failure must not mean that the 
material should be rejected out of hand. Try 

for yourself, but, as I have already sugges-
ted, do so in the security of a money-back 

agreement. 
When one meets an 

unloadable cassette, 
another temptation arises. 

This is to judge the pro-
duct by its cover. I would 
give high marks for doc-
umentation/presentation/ 

packaging to only one sup-
plier of those reviewed — and 

it is not Sinclair Research. 
The norm is to have an 

unmarked cassette — 
perhaps without a library 

— accompanied with a confused 
explanatory sheet. Some of the best ZX 
programs I have ever used have been like that 
— the packaging must not be a major criterion. 

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

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

ZX-80 cassettes 
We shall first deal with ZX-80 software and 

then ZX-81 packages. The addresses of the 
suppliers are to be found at the end. 

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

Linsac is well-known for its ZX resources in 
general — a wide range of programs and the 
excellent ZX-HO companion have originated 

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

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

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

L'p-market, too, is the 16-page manual, the 
most detailed of all the ZX ones seen and easy 
to follow as well. A ZX-81 version of Liz is 
due for release soon, but Hassoft observes that 
this will probably be slower. There was one 
problem, however — neither of my two copies 
of Liz would load. Heartbreaking, as Liz seems 
to be really invaluable material. 

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

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

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

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

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

The games are not bad — as long as one has 
never tried Atari or watched the displays in the 
railway buffet. ZX-81 games can never 
approach the excellence of the modern 
dedicated video material — the machine lacks 
colour and sound and the programmers still 
need to gain considerable animation exper-
ience. If one wants to spend much time 
gaming with a micro, the Atari and Vic are ihe 
machines to choose, even if they are signific-
antly more costly. 

Sinclair's business and household pack satis-
fies the company's need to offer something for 
the serious commercial user — even if only the 
very small business in the first instance. I 
doubt if many small businessmen will have the 
patience I had in trying to load this excellent-
sounding software. The program promises to 
be so good that 1 spent considerably more than 
an hour on my three copies of the set — and I 
failed to load even one. 

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

Perhaps Sinclair should contact Bobker. I 
have two versions of Bobker's IK ZX-81 
cassette. Both programs loaded perfectly each 
time I tried. In fact, I frequently used a Bobker 
cassette as a check when an offering from some 
other supplier failed to appear on the screen. 

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

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

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

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

do not do the pools I am unable to tell whether 
they are winners. They are different every 
time, though. 

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

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

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

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

Simon: The usual game, with Simon saying up 
up to 12 digits. I suppose it is not bad for 1K — 
at least it loads. 
However, I cannot say the same for the 

products of JRS Software, one of the few 
runners in the ZX-80 race who has so far also 
entered for the ZX-81. JRS gives us two short, 
but more than IK, games for the rather high 
price of £2,95 each, or £4.95 the pair. The 
price could, arguably, be reasonable if the 
programs are good — I could not load either 
one. 

(continued on next page) 

program 
T his supplier offers a good range of ZX-80 

programs, on cassette for a few pounds and on 
paper for even less. Usherwood, too, has a 
book on the ZX-80; no doubt the '81 version 
will be available soon. 

Let us turn to the ZX-81 — a much better 
machine, with easier loading and clever new 
functions, features and facilities. 

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

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

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

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

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

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

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

The educational material is patchy in 

— ZX-81 16K The end of a game from the Linsac Companion pack — IK ZX-80 
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Program Assessment 
Supplier Program name type Description A B C D E F G H 

ZX-80 
2 Liz D* Full file-handling 4 0 — 

3 Moving Display U DIY animation and 
examples 4 5 4 2 5 5 5 5 

4 1 Maths Drill E Simple four-rule tests 5 5 2 3 3 3 — 1 
Dot Recognition E Guess dot number 5 5 3 3 3 3 2 1 
Musical Notes E Identify note on staff 4 5 2 4 2 3 4 3 
Spelling Quiz E Spell teacher-set 

words 5 5 3 3 2 2 2 2 
Day Finder M Day of given date 3 5 2 2 2 2 1 2 
Graph Plotier E Quadratics from a,b,c 2 3 2 1 2 2 1 2 
Prime Factors E Prime, or factors 2 4 2 2 4 3 — 1 
Number Bases E Convert or four rules 2 ^ 1 2 4 4 — 2 
Bar Charts E Up to eight by 10 2 4 2 3 4 3 2 2 
Statistics E Standard values 2 4 3 3 A 4 — 2 
Number Guess G Standard - 100 

high:'low 2 4 3 4 2 2 — 2 
Bigprint M Standard 1 4 3 3 2 3 3 3 
Moving Display U Standard 1 3 — 0 — 2 — 3 
Dot Recognition Guess dot number 
Memory Display U Hex or dec 4 0 — — — 3 — — 

1 Spelling Quiz Spell teacher-set words 
1 Graph Plotter Quadratics from a,b,c 
Hurkle G 15 by 15 3 4 4 3 2 3 3 2 
Four-in-a-Line G* Standard 3 4 4 3 4 4 4 3 
Maze G Maze changes with 

time 4 5 3 3 4 4 3 3 
5 i Multibase Arith E* + /- in bases 1 1 2 3 3 2 1 1 5 

' Quadratics E" Solving 1 1 2 3 3 3 — 2 
, Matrices E" x /- 1 1 1 2 3 3 2 — 2 
Revision E* Hotchpotch test 1 1 3 3 3 3 - 1 
Phone Index A* Simple index 1 2 3 1 2 2 — 1 

7 Brkout G Two arcade games 1 0 — — — — — — 

8 Breakout G Arcade variant 3 4 2 3 3 3 3 4 

ZX-81 
1 i r Pools G Random coupon fill 3 5 3 3 3 2 _ 1 

Draw M H.-V design % fill 3 5 3 4 4 3 4 4 ) Alien G Two-player reflex 2 5 1 4 2 2 2 2 ) UFO G One-player shooting 2 5 2 4 1 3 2 1 
| Decision G For drunken parties 3 5 3 3 2 2 — 1 
'•Simon G Standard, numbers 2 5 3 3 3 3 — 1 

3 (Black Holes G* Space navigation 2 0 
(Slalom G* Ski-slope navigation 2 0 

6 Orbit G Fair skill 3 3 — 2 3 3 1 1 
Sniper G Fair skill 3 3 — 2 2 3 2 2 
Meteors G Good skill 3 3 3 4 3 3 2 3 
Life EG Standard 2 0 2 _ — — — — 

Wolfpack G Submarine hunt 2 0 2 — — — — — 

Golf G Drive on random 
fairway 2 2 2 2 2 2 2 2 

' Maths E Simple tests 3 4 2 3 3 3 — 3 
Balance E Law of torques 3 4 3 4 3 3 2 3 

< Volumes E Oblong volumes 3 3 4 3 3 4 2 3 ) Averages E Mean and median 3 0 — — — — — — 

I Bases E Convert 10 to n 3 2 3 3 4 3 — 2 
H e m p E Mixing hot and cold 2 3 3 3 1 3 2 1 

Lunar Landing G* Good variant 2 0 3 
i Twenty-One G* Dice blackjack 2 0 1 — — — — — 

\ Combat G" Space battle 2 0 1 — — — — — 

(Substrike G* Frigate v. 10 
submarines 2 0 3 

Codebreaker G* Integer mastermind 2 0 1 — — — — — 

I Mayday G* 3D search 2 0 — — — — — — 

['Crash E* Arithmetic game 2 4 2 3 4 2 2 3 
1 Multiply E* Long, with help 3 4 4 3 4 3 — 2 

J Train E* Tables game 4 5 3 4 5 4 3 4 ] Fractions EM Vulgar, four rules A 5 A 4 4 4 2 2 
Addsub E' Long, with help 4 5 4 4 4 3 — 2 

11 Spelling E* Teachers' tests 2 5 3 3 4 4 — 4 
f Telephone D" 50 records multi-) access 2 0 3 — — — — — 

j Note Pad D* File handling 3 0 2 — — — — — 

1 Bank Account D* Accounts files and 
subscriptions 4 0 2 — — — — — 

9 [ Video-graph D* CAD aid 5 2 5 A 5 4 4 5 
. Video-map D* Map-reading exercises 5 0 — — — — — — 

^Video-View D" Mini-Prestel 5 2 5 5 5 4 4 5 

Notes: Supplier: numbers refer to suppliers' list. Program type; asterisk shows 16K 
required; A, administration. D. data handling; E, education; G, games; M, miscellaneous; 
U, utilities Assessment on a 0-5 scale: A, documentation or instructions; B, loading — 0 
means impossible; C, format or screen lay-out; D, ease of use; E. functional value; F t 
programming quality; G, quality of graphics, if any; H, novelly. 

I continued from previous page) 
Black holes and Slalom are both guide-your-

self-lhrough-the-obstaeles games using Inkeys. 
Thi.* touchstone must be graphicv'animation 
in such cases and, of course, those aspects I 
could not test. 

Video Software gains the highest marks lor 
ZX-81 programs. I have been able to assess 
three of its packages: also offered are cassettes 
of games at £3.95 — if they are as good as their 
serious material, they would be outstanding. 
The three "serious" packages have great 
potential for education, the home and the 
small business. 'Each package is available 
either for ZX-80 or ZX-81. The ZX-81 version 
uses the same approach as the ZX-80 one, but 
with better results. Also, each package comes 
in a standard form at £5.95 — cassette and 
manual — and a beautifully boxed Je luxe 
version at £7.95. 

Video View is a superb example of ihe 
Prestel-type of approach to database handling. 
As supplied, the database concerns the village 
of Kinver, with 12 accessed pages of beautiful 
graphics describing that village. On the 
reverse of the cassette is an acceptable audio 
commentary introducing this application of 
Video-view and going on to describe how to 
prepare one's own index and data pages. The 
superbly-presented little manual also provides 
this information. Ii is, however, written to 
cover both ZX-80 and ZX-81 versions, so can 
be unnecessarily confusing. 

Video-graph is iust as good, though perhaps 
not of such wide potential application. Again, 
there is outstanding documentation on audio 
and in manual. The demonstration comprises 
a set of pictures concerning kitchen planning. 
The program is very similar in outline to 
Video-view — a set of pictures — full screen or 
eight by eight — can be created and amended 
before being stored in pa^es. One can display 
any set of pictures, or make further amend-
ments, including adding any eight-by-eight 
mini design to any part of any full design. 

Video-map is an educational game involving 
map reading/using. T h e victim has to navigate 
his bomber across country without failing in 
various ways. The mission details and map 
dealing with them may be varied. B 

Suppl iers and addresses 

1. Bobker 29 Chadderton Drive, 
Unsworth, Bury, Lancashire. ZX-80/1: 
games. 

2. Hassoft 14 North Court, Hassocks, 
West Sussex. ZX-80: games, utilities. 

3. JRS Sof tware 19 Wayside Avenue, 
Worthing, Sussex. ZX-80/1: games, 
utilities. 

4. Linsac 68 Barker Road, Middlesbrough, 
Teeside. ZX-80: games, education, 
utilities. 

5. Rose Casset tes 148 Widney Lane, 
Solihull, West Midlands. ZX-80/1: 
education, home administration. 

6. Sinclair Research Ltd 6 King's Parade, 
Cambridge. ZX-81: education, home 
administration, games. 

7. Timedata 57 Swallowdale. Basildon, 
Essex. ZX-80: games. 

8. Usherwood 53 Marlborough Road, 
Stockton, Cleveland. ZX-80: games. 

9. Video Sof tware Stone Lane, Kinver, 
Stourbridge, West Midlands. ZX80/1: 
data handling, training, games. 
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Com Serve 
computer shop 

"HOBBYIST"GENIE 
Latest version of Video Genie now with upper and lower coso tetters. 

Ortf IS,000 Bytes of memory foi user progtamming e*cei*ent ftnicnsivablo 
microsoft lidvc, fitted with sound and joy sticks Package also includes user 

manual, basic reference manual, programming for beginners book. cassettes 
games, useful roulmes, educational progianre and demonstration progi&ms, 

blank cassette loi user program, cleaning tape, leads for second cassette and 
monitor. 

Ready to plug ,n- ' Year's parts and labour guarantee Send cheque for C395. 
which includes VAT and carriage. DeWry usually within 10 days. 

ComServe 
98 Tavistock Street 
Bedford 
Tel: 0234 216749 

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

30 PROGRAMS 
FOR THE 
SINCLAIR 

ZX81. 

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

B U T ALSO . . . 
* Detailed explanation of how these programs were written. 
* Lots of hints on how you can write exciting programs for your 

ZX81. 
* Numerous space saving techniques — obviously invaluable to 

theZX81 owner. 
* PEEKS and POKES and all the other complicated' functions 

are clearly explained. 0%^ 
* M U C H , M U C H MORE . .. £6.95 
Published by MELBOURNE HOUSE PUBLISHERS LTO. 
Send Stamped, self-addressed envelope for FREE catalogue 
: — - 1 
f THE ESSENTIAL SOFTWARE COMPANY (ViSCOnti Ltd) 
* 47 Brunswick Centre. London WClN tAF (01-837 3154) | 
| • Please rush me NOT ONLY 30 PROGRAMS FOR THE 
| SINCLAIR ZX81 1K al £6 9Seach 
a 

i I enclose a cheque/postal order for £ - SOp post ana pack 

Name 

j Address 
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INTERVIEW 

CHRIS CURRY 
T H E ATOM computer is one of the 
few approved by the Departments of 
Industry and Education for purchase 
by other Government departments. 
Acorn's other products include its 
networking system, the Econet, 
which is designed to link Atoms 
together in a classroom. 

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

'The Basic is as 
good as anyone can 

make it' 

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

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

After working in several different 
jobs, Curry answered an advertise-
ment, placed by Clivc Sinclair, for 

engineers. Curry was given the job 
just when Sinclair was starting his 
work on miniature radios. 

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

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

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

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

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

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

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

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

Britain. Its main product, the Acorn 
Atom, has proved both popular and 

reliable. The company won the coveted 
contract to design and build the 

computer to be marketed by the BBC 
and accompany the BBC's planned 
computer literacy series. Chris Curry 

talks to Duncan Scot. 

Clive was not going to support this 
kind of product at Science of Cam-
bridge if he was going to do it in 
Sinclair Radionics". 

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

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

Chris Curry stayed at Science of 
Cambridge for a few months while 

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

'It's a philanthropic 
gesture by the BBC' 

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

"The System 1 appeared in 
January 1978 — exactly a year before 
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the Atom. Acorn did not really take 
off until the Atom became available. 
There was a strong altitude in the 
laboratory at that time that we 
should maintain our product line as 
being semi-professional — that we 
should concentrate on the Eurocard 
system. 

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

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

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

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

"The BBC is not 
going to stop in 

the U.K.' 

supply the computer for the BBC's 
forthcoming computer-literacy 
series, the details of which were 
published in the June/July issue of 
Your Computer, The fact that the 
BBC is to use its marketing powers 
to sell a BBC-branded computer is 
still a matter of some controversy. 

"I think I read a report in a paper 
somewhere that the BBC was to 
market its own computer. It gave 
some brief specification of the 
computer. I went to see Clive and he 
had not heard of it. We both did 
some research and discovered that it 
was almost certainly the NewBrain", 
By this time, the NewBrain had been 
passed from the Naiional Enterprise 

'We showed a 

record of managing 

to produce things 

quickly with a 

reasonably good 

design' 

Board to the c mpany Newbury 
Laboratories. 

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

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

production facilities and our record 
of production ability, 

"I think that the main thing which 
went against Newbury was that it 
had spent nearly two years develop-
ing its computer and it still had not 
got off the ground. Wc showed a 
record of managing to produce 
things quickly with a reasonably 
good design. 

"The BBC was very worried about 
upsetting ihe rest of the industry, 
but for the purposes of its educat-
ional course it could not base it on 
any computer. The BBC had to have 
one computer and so it had to be 
chosen or specifically built. In the 
end, the Proton is effectively a 
machine built specifically for the 
BBC. 

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

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

"Wc have ended up with a 
compromise that doesn't actually 
lose the features of Roger's original 

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

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

7 see it becoming a 
world standard' 

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

"The BBC is not going to stop in 
the U.K. It will be selling the 
programs in all English-speaking 
countries. Already non-English 
speaking countries are showing great 
interest". Sjji 
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MCORN 
IPUTER Nasr-om Wcf ocofrpulef s 

ACORN 
The Acorn Atom must rank as the best introduction to computing; 
on the systems side because it allows you painless access to 
assembler and machine code; on the applications side because of 
its superb graphics and powerful version of Basic. Based on a 6502 
the hardware is easily 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 independent 
manufacturers. Your number one choice if you want to develop a 
disc based CPM system suitable for business applications. 

PRINTERS 
RX8000 (Epson MX80 specification) only £199. 

MONITORS Crofton 9" high performance monitors €58. 

CHIPS 
2114 £1.50 
4116 £1.50 
4118 £6.00 

All prices exclusive of VAT 

OFF 
24a Abbeville Road 
London SW4 9NH 

2532 £8.00 
2516 £4.50 
6522 £6.00 

Tel: 01-6754567 
01 6741205 

[IlFlBKIlfliaS n 
ZX81 

26 Spiers Close 
Knowle. Solihull 
West Midlands 
B93 9ES England 

ZX80 
1K Space Intruders £4.00 
3K Super Version £5.00 
Written in machine code 
to give fast moving 
'Flicker Free' graphics. 
A superb achievement. 
Supplied as a listing only. 
(£1.00 extra if cassette required) 

16K High Resolution £4.00 
(192x 184) graphic pictures 
Never before achieved on the ZX. 
Create your own artwork. Supplied 
as a listing (£1.00 extra if cassette 
required) with full screen 
demonstration picture. 

9K Nightmare Park £3.75 
A good example of a BASIC 
program using MACRONICS 
'Amazing Active Display' 
The park of DEATH can 
you get through this 
nightmare. No human has 

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

BRAND NEW INTERACTIVE GRAPHICS for the 16K ZX81 

DftAGON MAZE an exciting game of Skill C5.95 
PLANETOIDS bias* through the asteroids C3 95 
LAP RECORD random circuit car racing f3 95 
SCflOll rolling large text display £2-95 
I n t r o d u c t o r y o f fe r : £12 95 al l f o u r l is t ings 

Acorn Atom 
I I 0*1*1 » nit.ii SI:«K( - I*I nri K/ 

/ I I I * « 
t * 

« ® » go ® » » ® « 
« 

m m m m 

INVADERS ONLY £8.00 
12K graph ics mode 4, 
sound etc. etc. 

FRUIT MACHINE 8K 
S p i n n i n g r e e l s , h o l d , 
nudge, sound etc. 

Only £4.00 

SOFTWARE 
ON CASSETTE 

- 2 S 

BREAKOUT 
4K,sound 

h i E 

£4.00 

STAR TREK 
12K, real time only £5.00 

Note: Figures refer to total 
memory. 

PINBALL 
6K sound, gravity, free ball 
— packed with features 

Only £4.50 

Acorn 
Atom 
USERS: 

SUBSCRIBE TO 
THE 

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

* NEW RELEASES* 
LABYRINTH (12K, FLOATING POINT) 
3D-maze program with high-resolution colour graphics 
(also effective in B&W). Can you find the treasure and 
escape without encountering any of the lurking 
monsters? 
Price only £6.95 

LUNAR LANDER (12K) 
Highly addictive arcade style program. Mode 4 graphics, 
high score, limited fuel. 
Price £5.00 

GOLF {6K FLOATING POINT) 
An 18 hole, par 72 course. As in the real game, skill, 
careful club selection and a little luck are required for a 
good score. 
Price £5.00 

Atom disassembler £4.00 
Send large SAE for our big 
n e w i l l u s t r a t e d A t o m 

catalogue. 

AM prices inclusive Mail Order Only. 
Make cheques payable to 'Bug-Byte' 

98-100 THE ALBANY, OLD HALL ST., LIVERPOOL 
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TRS-80 SOFTWARE 

F R O M T H E P R O F E 5 S I O I IMAI L S 

This program is a highly accurate computer simulation of the flight of the Space Shuttle Columbia from the 
initial countdown through the launch period, the launch itself and into a s table orbi t . The craft may be 
manoeuvred within the orbit and then dropped out to finally fly through the a tmosphere to a sa fe touchdown. 

The attraction of this simulation is its authentici ty. So far as is possible, it follows the actual pa ramete r s of the 
first Columbia flight with only one or two minor exceptions. The shut t le , of course, s tar ts its flight pointed 
vertically into the sky and carr ies a huge fuel tank to provide the fuel for its th ree main engines in addition to the 
solid fuel rockets which provide the major thrust to lift it off the ground. Two minutes into the flight the rockets a re 
jet t isoned, having burned all their fuel . The count-down for take off s ta r t s at T-20 seconds. At T-10 seconds the 
shut t le motors start firing, but the shut t le remains te thered until T = 0. When the shut t le blasts off, the pilot must 
guide the craf t into its orbit by controlling its a t t i tude and track. A number of guidance controls are suppl ied, 
together , of course, with control of the shut t le motors ' th rus t . 

The simulation may be star ted at one of t h ree points in t ime: ei ther at take off, at a point where the Columbia 
is in a s table orbit round the ear th , or finally, prior to landing. Measu remen t s of speed, fuel and so on may be 
selected for ei ther Metric or Imperial measu remen t s . All of the physical forces which acted upon the actual flight 
a re taken into account. One depar tu re from fact has been included in that the two solid fuel rockets have had their 
thrus ts increased from 26 to 36 million Newtons so as to give the pilot an increased latitude for error . In other 
words to make the take off eas ier . 

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

Tape version £14.95 Disk version £17.95 
Both inclusive of V.A.T. but plus 50p P & P (if ordered alone). 

J 

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

MOLIMERX LTD. 
A. J. H A R D I N G ( M O L I M E R X ) 
1 BUCKHURST ROAD, TOWN HALL SQUARE, 

BEXHILL-ON-SEA, EAST SUSSEX. 
' TEL: [0424] 220391/223636 TELEX 86736 SOTEX G 
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J-Checkers — game of strategy 

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

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

An alternative approach is used in Checkers, 
a 3.5K checkers program described in that 
famous and inspirational book 101 Basic 
computer games by Creative Computing. I grate-
fully acknowledge the permission of Creative 
Computing's David Ahl to reproduce and 
adapt the original Checkers for this article. 

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

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

I do not have the space to consider the 
theoretical background behind look-ahead 
facilities. The interested reader is referred to 

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

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

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

A $ < > " Y " 

in some lines, and for the logical operators 
And and Or. I also used Newbear's Basic 
Extensions. Print " C " is a clear-screen 
command. 

j-Checkers occupies 9K. as written, or 8.3K 
without the instructions. Removal of ail 
program spaces and Rem statements should 
reduce memory requirements to less than 8K. 
You will be invited to select a search method 
from simple one-move look-ahead — one-ply 
— iterative deepening from one-ply or, at two-
ply search, between pruned search, minimax 
or alpha-beta search. 

Here is a list of the features of computerised 
games of strategy simulated in J-Checkers: 
E v a l u a t i o n f u n c t i o n : The evaluation 
function for J-Checkers is held in its own sub-
routine, and is summarised in table 2; compare 

/ ) 

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

I make no claim to be a good checkers 
player. Table 2 represents my idea of how to 
play — many readers will undoubtedly wish to 
change the values. 
Evaluat ion of captures : Most programs 
evaluate captures until no more can be made. 
J-Checkers evaluates all captures to a depth of 
three-ply only. This is included solely for 
illustration and is a waste of time for 
J-Checkers. Note that double jumps are only 
seen by the program as a particularly favour-
able single jump, and it may assume that the 
opponent's best reply is to use the second, 
capiured, piece to retake the machine's. It 
would take a great deal of extra programming 
to avoid this. 
Mini -max search: It is obvious that a 
program's moves can be influenced by the 
opponent's reply. J-Checkers contains two 
levels of calculation — two-ply: machine 
move-man move — with a third level for 
evaluation of captures only. At the second 
level, all of the opponent's replies are 
evaluated for each of the machine's moves. 

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

The best backed-up score is stored in 
location R(O) together with the moves which 
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led to it. This avoids the necessity of storing 
all the moves. Finally, when all the moves 
have been considered, the best move is dis-
played together with the best response it 
considers you have at your disposal. 

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

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

T o be really fast, the first moves generated 
would normally be sorted into order before 
applying the alpha-beta search, but this lakes 
so much time in Basic as to be counter-pro-
ductive for J-Checkers. The opponent's best 
response is not printed, unlike the Mini-max 
search, since only a good response has been 
found — not the best one. 
I t e ra t ive deepen ing : A very modern way of 
assessing moves is that of iterative deepening. 
A time is prc-set — for J-Checkers, use 20-150 
seconds — and the machine evaluates its best 

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

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

Iterative deepening is only available for 
microcomputers with a real-time clock. Other-
wise, this function will operate as a slightly 
slow alpha-beta, two-ply search. 
P r u n e d sea rch : Another popular way of 
searching moves in depth, without spending 
an excessive period of time, is by cutting all 
moves which fail to meet a pre-deiermined 
criterion. J-Checkers can be selected to prune 
all first-level moves which do not achieve a 
positive score. 

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

program is ahead, or discourages exchanges if 
the program is losing. The use of P3 can be 
found in the third search level, in line 1970. 
This is a commonly-used algorithm found in 
many games programs. 
End-game: For a variety of reasons, the end-
game play of most computer programs — 
especially chess — is weaker than in the mid-
game. The best chess programs use extra 
evaluation functions when a pre-determined 
level has been reached. Using the material 

/continued on next page! 

Table 1 

Evaluation function used by 
original Checkers 

Projected move Score 

Capture of opponent + 5 
Advance of man to eight rank — 
promotion to king + 2 
Move to side of board + 1 
Back-up own piece from behind + 1 
Do not approach enemy piece - 2 
Do not move off first rank - 2 

Table 2 

Evaluation function used by J-Checkers 

Projected move Score 

Capture of opponent + 10 or 
+ 30 

Ability to make a second capture -i-9, +10 
after first or + 11 
Advance man to eighth rank 
promotion to king + 2 
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Advance man to seventh rank 
Advance man to sixth rank 
Move man to side of board 
Move king to side of board or first 
or eighth rank 
Do not move man to eighth edge 
of board if it is moving to eighth 
rank 
Do not approach enemy piece 
from front 
Do not approach enemy king from 
rear 
Back-up own piece from behind 
Do not move man from first rank 
Attack enemy men from rear with 
king 
Move piece attacked from rear by 
enemy king 
Move king rather than man 
Occupy centre squares with king 
Bridge two enemy pieces with king 
Whether to exchange pieces — 
see text 
Maintain opposition 
Do not move from square 3,5 — if 
enemy move — or from 6,4 — if 
program move 

+ .3 
+ .2 
+ 1 

- . 5 

- 1 . 2 

- 3 

- 3 
+ 1 
-22 

+ 1 

+ 2 
+ .2 
+ .25 
+ 3 

+ P3 
+ .5 

-.2 

Table 3 

Average time spent on a move 

Level Search Time in Rentage 
minutes 0 f m ™ m 

2 
2 
2 

1-2 

Mini-max 
Alpha-beta 
Pruned 
Iterative 
Deepening 
set to 
45 seconds 
Level 1 
original 
Checkers 

2.24 
1.35 
0.45 

0.71 

0.21 

0.10 

time 

100 
60 
20 

30 

10 

5 

Knd-gamc: Additional functions called in 
the end-game 

Advance man with unopposed 
path to eighth rank 
If program is winning: 
Attack enemy pieces on side or 
edge of board with king 
If program is losing: 
Keep king in double corner 
Move king towards double corner 
Keep king olf side or edge of board 

+ 1 

+ 2 

+ 1.5 
+ .3 
- . 3 5 

Facsimile of screen detail in mid-game. 

From 6, 6 to 7, 5 

Move number 19 

My time = 4.06 

Your time = 8.14 

1 2 3 4 5 6 7 8 
8 . X 0 X t 8 
7 0 7 
6 0 0 6 
5 X 5 
4 X 4 
3 X m 3 
2 0 2 
1 0 0 , 0 1 

1 2 3 4 5 6 7 8 

End-game 

From? 

(connnued from previous page) 
evaluation outlined, this feature has been 
mimicked in J-Checkers with an end-game 
subroutine — the program announces that it 
has entered its end-game. 
Book openings: Book openings can be 
essential if the program is to avoid opening 
traps. J-Checkers includes just one at line 4801 
to prevent the disastrous opening line: 
2,6 1,5; 3,3-4.4; 1,7 2.6: 4,6-5,5; 4,6x6.4; 
7,3x5,5; 6,6x4,4; 5,3x3,5x1,7 
when white is a piece up. 
R a n d o m moves : T o prevent the machine 
always playing the same responses to its 
opponent, J-Checkers includes two random-
ising lines, 730 and 1760, which randomly 
select between moves of equal merit. 
Sc reen d isplay: Far too many commercial 
programs provide beautiful and incomprehen-
sible graphics for their game of strategy. 
J-Checkers uses the barest possible display to 
save memory. The number of moves arc dis-
played as are the times elapsed for each player 
— the elapsed times are given in minutes 
and hundredths, 
Input of moves: Several error-trapping 
routines have been written for J-Checkers, but 
the computer will not force you to make a 
capture — although it will force itself to do so. 

In summary, J-Checkers, which uses a 
superior evaluation function and move search-
ing, plays a much stronger game than the 
original Checkers, at the cost of 2.5 times the 
memory requirement and between two and 22 
times the original response period. It is, of 
course, unlikely to play as well as any 
machine-code program. ^ 
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!460 FtTLftll 1470 R£H SECOHC' LEVEL 1480 IF]0»="V" THEN 60iUe 2000: IF TA-T6 S-T-S THEW0=lS RtTLftll 14*0 T(0>=-98:Gl»l I5u0 A7=S<X. V>J ne- S<U, V,: S' u. ll>»8<X.Y>l S(X»Y;>=0 1510 IF «BS<X-U>=2 Ttcilft3«s<<XHI- 2 . : S < ' < V * U > ^ 2 ) « 0 1520 FOP Xl«lT08i Ft*1 V1»|T08̂  IFS(X1,Y1 >'. 1 THEH 155"? 1530 IFS<X1.Y1>=I TltH ei-6t:FCiPiil=-lT015TEP2i60SUBl«20sNEvT 1540 £FS<Xl,Yl>-2Tt«NFCftBl — 1T01 ;TEP2sF0RfU — lTiM$TEP2JGroJB!620fNEXT!«XT 1550 HEXTVUWXTXl 156-0 S<X.V>-07i 1570 IFflBS-' >:-U>-2 THEll S< <X+U>̂ 2. < V+U >'2;>A3 15S*> 00- OQ-Tv 0,: IF F(<I = 'V'TI€II 00-00• 3 15*0 IFIC-*»"V-THEH 00=00* 3 iti»0 h6=0 
1610 R€TtftH 1620 IF IC--1 OP A&=I THEM RETURN 1630 U1-XI+A1! UI=Vt+61tIFUKt 0RU1>8 ORVia OR f I >S THEH PETURH I&40 if i<ui.ui,.=o thcii uon.e irwipeiohN 1650 IF S(U1.V1>>0 TH6H PETUPH 1660 Ul=U(4A|i Vl«H+ei:IF UK I OP Ul>8 Oft U1<1 OP l'l>8 THEll KETUftH 1670 IF 3<UI.'.'1 Tt€ll 60f(.e 1700 
1660 RET'JPN 
1690 REM SECONt' WE GEf€R*T0P irê i US=U1:1.w»'mxfl=xi !Vfl»Vl !EC-8:«jft'ul 1710 OCrj-UE: 2040 1720 01=0 1730 IF 1MO-V" AIO 01 >8 THEN G05-UE 180O 1740 lFA&f = "V*ANC> M-01 • P'0' THEH H6*I 1750 IFOl>T(OJ THEH T'0>»eiiTtl •=:<! ;TC2>»VJ' T<3>Ut :Ti4>=Ul 
1760 IFOl̂ TtO' »|[. PHD<1>>.5 THEH T'O "01 ! Ti I J=XI: TC2>=V1: T<3>-U14 Tt4j=(.'l 1770 01-0 1780 FtTURII 1790 PEH THIRD LE'€L 
1400 IF]W = "Y"THEN oOSUB̂OOO! IFTii-rejST-STHEN 10=1 rPETUPH 1810 A4»S(Xl,V|>:ft5=S<UI.Vl>>$<Ut,UI >*SfXl.Vin$<XJ,VI>-0 1820 IFPeStXl-Ul >»: THEH (te^rXt+UI^.^Yl+Ul W>iS<<Xl*UO/2.(VI*Vl>/-2)-e 
1830 FOP K2*]T08t FO* ','2=tT08 1840 IFSCX2.V2> >-1 THEH 1870 1850 IFS*X2.Y2' = -1 ThEII B2«(j:F0FiA2=-|lCi| STEP2: SCSI© 1920:HEXT 1860 IFS( X2. V2>*-2Th£ll F0Rfc2'=-1 TO ISTEP2: F0PA2- -1 TO! STEP2: S&SOP 1 92«» HEXTI NEXT 1879 HEXTS'2: NEXTX2 16JO S<X1>VI>>A4:S(U1-U1 isso IFABS<XI-LM >=2 THEN S<'XI+UI.>/2,<VI+UU--2>»« RETLftH 
I910 RtH THlPt- M0l€ GEHEFrtTOP 
]-?20 U2=X2*(t2--<J2*Y2*B2: IF U2< 1 i*- 8 OP t'2<l OP THEN RETUftN 1"?30 IF S<U2.l'2>'"0THENRETUR« 1940 U2*U2*A2iU2-V2*82:|F U2< 1 Cf: II2 '8 OP V2< 1 OP V2>8 THEN RETURN 1950 IF S<ll2.O2'=0 THEH 1970 1960 PETIJRN 
1?70 Ql - 01 * P3 -9 1980 RETURN 1?«0 REM TIHEP 2000 TU-TIi 
2010 Tfi=36d0<yflL«LEFTf<Tt*.2.'>»6O*i.iH.:l1IWaif,3.2J.<+yflL(PI6MTt<Tl»,2>> 
20:« RETWH 2630 R£.*l E'.'fiLOATION 2040 0=0: IF IM>VTtCHGOSU&̂ OOe: IFTft-TE>ST-5 THEN[t"» 1 *FLTLf H IFP17 OF: P2-.:r THEH ijuJJ.e 2530 CP-0: IF heji Vi-lttJsi TFCH C»(J*IOi CP-It IF T»CHMt*20 
2070 IF AIID XO-3 f*H> THEll 0=t-. 2 

2886 IF 66 =1 Allfc XA=t. fiK- ','(1=4 THEN u=0-.2 
2090 FOR C - - 1 TO 1 STEP21 IFua*C< 1WUA<C i Of KiR'̂ »QA>8THEN2230 2100 IFS<UH*C>Uf»ijiH;sfifl OR S(UH«C.LV(rCiH.»2'Gt. fHEK'=r>j 
2UW lFiJA-C<lCftUft-C>iORW-i5CI< lOROA-.iA •SThEh 2250 
2120 JFS(MS.',«)=2*Gft THEN 2140 
2130 50T02170 
2140 IFS<LW»C.Uft-C>-0(lHt>S<wa-C.i.'fl'»C>-0«nr-SiU»5-l. >M«C TKH 2160 
2150 GOTO2170 
216« IFSatt*l.Vft-C>—2«G<i THEH Q-Of3 
2170 IF<S<Uft»C.W*GRu«-GFI C*f S<Ufl->C.lWKW)»-2*«»)TNEH 2190 
21 &0 GOTO 2200 
2198 IF £<UOi-C.l»-»j=0 OP ' • » « < "A-i>j=viljTHEM 0»0-3 
22C10 IF S'UCK.i.Sj-Crft>•=-2-G«H(k S<L«-C.'.'Cwuii l.»i-C=:-;(lht>W»Gft-Vfi>>THeNCl-0-3 
2210 IF Alt) AIO nii-6A»Vftj ThenOsO-3 
2220 IFUfl<-2»C<lCiPUfl»2"C >8 OP t«*2»6ft< lOP U&+2-M. 8TMEN 2250 
2230 IFS<UA*C,lW.GO)'!evWt> S<Uftf^fC.WA+2<fiAj.0 S'.U«,i.«»2<6A>-=-G«THEN0=O*.S 
2240 IFS<UA»-C.Uft»Gfl>«0tttlM.<LIA+2*C.«.*•• 2»6fl *3At© S(.UA,VA+2*6flJs-2»laATHEH0=O*.5 
2250 HE>:T C 
2260 IF S<MA.MA>«2»GA THEN0>0».2iGOTO 2380 
2270 REM MRU CNLV 
2280 IFi.VI«E0 THEHO»Q*2 
2290 IFCP=1THEN FC=-::FOfifC=-2T02STEP4:iiuSue2470iNEXT 
2300 IFV««ED - GIW THEH 0=0+, 2 
2310 IFVW-ED - GA THEN 0*0».3 
2320 IF VA»EI> - 7*6A THEHt!=&-2.2 
2330 Ifyd*10R Xfl=8TH€N236« 
2 3 4 0 IF .'«+l>fOP Xft-KI OP SB-60<1 OR VA-GA>6 TttM 2 3 6 0 
2350 IFS<XA"-J,v>A-SA>=2-Gfl OR S ( X d - l .sV)-G<ija-2»GFl TH£l,U-0»2 
2360 IF U0*1 OS US- 6 TICNO-O«l! IFUA-ED THEIO0-1.2 
2 3 7 0 PETUPH 
2 3 8 0 REM KING ONLV 
2390 IF CP-1 THEH F0RFE«-2TO2STEP4: FOR FC=-2T02STEP4:G0SLie2470r^vT:HExT 
2400 1F'.'K»3 rtltKOA»J0RLtt=4C«UH=5)rHEN0=0».25 
2410 IFUfrM HNt iUfc30RUB='40RUA=5>ThEH0=<j..25 
2420 1FUU-K1 Oft OP Uft-6A<lOP UA-6fl,'S THgti 2*40 
2 4 3 0 IFS'UA-I-l«-Gfl>=-<» (**> THE»0=0*1 
2440 IFUfttf! OP Llfl*e TlCN0»i)-.E 
2450 IF OP '»=$ THEH 0=0-.5 
2460 ftT(.ft)l 2̂70 LC=oi*Fe:i*;=i.'̂ Fc 
24S0 IFUC10PUC S LI!> lOPrX STKEH PETUPH 
2490 IFS<UC.UO-Of«^ S<<UCtUA^-'2.<<'C»"ft' 2 - - - W THEN 0-i)tl0 
2500 IF S'.UC.'.CJ-O AIII> Sr<UC*Ufl> 2.'"C ' C » THEN 0=0»-11 
2510 RETUPN 
2320 PEH EK>IHGS 
;530 IF GA = ] THEN RETURN 
2^40 IF P2<6 WC. F I >P2 TltH 2610 
2550 IFI.'»3 ftllt> S<U. t>>0 THEH 0«f't-2 
2560 IFS(X,V)<>-2 THEN 2654) 
2570 [FU«3 Allt' $<1,V»6 IH£H0"0»2 
2540 IFU=6 Alit- S'S-11 '>0 THEll 0=C"*2 
2590 IFU=6 MHO S<U.8^0 IHEN fl=C*2 
2600 GOTO 26SJ 
2610 1FCU-7AII' " • ! •^U-SAW-2'OP''U-lANC>ii«r>OP<U"2rtllt'""eJTHEtlO^(i»l.i 
26:01 IF>:-t,> u - l « « • I.'-I : . - l Cfl|. s-V n«HCNe«.3t6OT0C6S6 
2630 IF 8-U<X-l R»I0 U-KV-J THEH0*0+.3 
2640 IFU«1 Ĉ - U>8 CP u*t OP ».'•$ THEH 0-0- .35 
2650 IFS<X.V> <> -1 THEN 2740 
2660 FLIP I - V TO 1 STEP -1 
2670 IF S i U , | . .0 THEil 2740 

IF «![> JrU-1,1^ OTHEH 2740 
IF (1+1 -6 IHEN 2740 
IF u*> »1!(C> JCO+1.1»ThCll 2740 
IF S^U-l, I • O OP S<U+|. I> 0 THEll 2740 
HEXT I 
0 * 0 + 1 
PETUPH 
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THE AM SPEECH BOARD 

Make your inputs and many of 
your outputs audible as well 
a s visible. Hearing the 
question and answer will 
speed up your acceptance and 
enhance your usage. With 
words as well a s display the 
use of any computer system is 
greatly expanded. 
The initial ROM set will be 
expanded and future ROMs 
will add to your direct library. 
Your own expansion using the 
fragmented sections of the 
words provided to create new 
words will be a s complex as 
you wish. 
The speech is generated by a 
National Digitalker chip 
together with two 64 K ROMs. 
The first ROM set gives you a 
vocabulary of 256 words and 
sub-sounds. 

The on board power amplifier 
and 2Vi" speaker will give you 
immediate speech from your 
software instructions. The 
instructions are simple and 

& AM LIGHT PEN 

demand no extensive re-write 
or patching, in fact, speech is 
as easy as display. 
A socket is provided to allow 
external use of a tape recorder 
or lor the use of external 
speakers. 
The product is supplied in a 
custom built case which 
incorporates the speech board, 
interface board and its own 
power supply. A plug to the 
mains and a simple connection 
to your computer and you can 
start discussion. 
£120.00 + VAT + £2.99 p&p 
{Nascom and Apple Boards only 
£85 + VAT + £2.99 p&p). 

At last a true light pen in the 
UK at a low cost! Its 
interactive flexibility and 
simplicity of use allows even 
the totally unirained user to 
liase with the computer. 
The uses are as varied as the 
applications however some of 
the more obvious areas could 
be: answer selection, editing, 
menu selection, identification 
of block or specific areas, 
movement of displayed data 
blocks and X Y plotting. The 
ramification of uses in these 
areas alone are tremendous. 

All applications depend on 
software and the light pen is 
supplied with straight forward 
operational software which is 
easily interfaced into your own 
programs. 
The pen uses a high speed 
photo diode which works 
directly with the normally 
illuminated pixcels. The 
outputs it provides are 
debounced microswitch and 

gated strobe The pen's speed 
is typically 500nS. 
The pen itself is professionally 
presented in anodised 
aluminium and is supplied with 
an interface board for your 
computer and a power supply, 
both of which are housed in 
our custom designed case. 
£80.00 + VAT + £2.99 p&p 
Arfon Microelectronics Ltd., 
Cibyn Industrial Estate, 
Caernarfon. Gwynedd, Wales 
— Telephone: (0286) 5005. — 

Reg. No 1553140 

So far compatable with 
Pet, Apple, Tandy, Video 
Genie, Nascom, UK 101, 

Gemini & RS232* 

these are trade names 

Address 

Tto: Arfon Microelectronics Ltd., Cibyn Industrial Estate. Name 

I 
to: Arfon Microelectronics Ltd., Cibyn Industrial Estate. 
Caernarfon, Gwynedd. Wales — Telephone: (0286) 5005. — 
_ Please send me the following: 
LJ AM Light Pen & Interface • £95.44 (incl. VAT & p&p) 
• AM Speech Board Nas + Apple £101.19 (incl. VAT & p&p) 
• AM Speech Board & Interface - £141.44 (incl. VAT & p&p) 
(Sales also by 'phone with Access and Barclaycard) 
I enclose Cheque/P.O. for £ or 

Please debit my Access/Barclaycard No. 

Signature 

Existing Computer System 
Type of user: d )Home QCommercia l Industrial 

• Educational 
Cheques, P.O. Access & Barclaycard are not banked more 
than seven days before despatch — All goods are carefully IJ i y i i a i U I C ' V" V M V J f / U l V . 1 1 " " y " ' V U B I » I « I I ) 

packed and sent within 21 days of receipt. Reg. No 1553140 
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CHOOSE >1T0M POWER 
At work or play- everything you need in a personal computer 

The Atom is a mach ine to be used. 
Every day, day alter day. If $ a full 
function m a c h i n e - check the 
specif icat ion against others. If s 
rugged, e a s y to operate built to last 
and features a full-size typewriter 
keyboard. 
Just look at some of the features! 
• More hardware support than any other 
microcomputer • Superfast BASIC - can be 
updated to BBC BASIC il required 
• High resolution and comprehensive 
graphics ideal for games programmers and 
players* • Integral printer connection* 
• Software available for games, education, 
maths, graphs, business, word processing, etc. 
• Other languages: Pascal, FORTH, LISP 
• I/O port for control of external devices 
• Built-in loudspeaker • Cassette interface 
• Full service/repair facility • Users club 

* Expanded version crJy 

Optional Extras 
• Network facility withEconet 
• Disk • PAL UHF colour encoder 
• Add-on cards include32K memory, 
analogue to digital, viewdata VDU, disk 
controller, daisywheel printer, plus many, 
many more! • Power supply 
FREE MANUAL 
The Atom's highly acclaimed manual comes 
free with every Atom and leaves nothing out In 
just a while you'll be completely at ease with 
your new machine! Within hours you' 11 be 
writing your own programs. 

C o m p u t e r s tores are s tocking A t o m s - there ' s a list be low, bu t if you have any p rob lems get t ing Hold of 
o n e just till in t h e c o u p o n and w e l l rush one to you within 28 days . If the machine isn't all y o u e x p e c t e d , 
or all we've told you . just re turn it within 14 days for a fu l l r e f u n d . 

MOM, Aberdeen 22S63 . Broadway Elect , Bedford 2 1 3 6 3 9 . Owl Compu te r s , Bishops S t o r t f o r d , 5 2682 . 
Kltec Services. Bradford 4 9 1 3 7 1 . G a m e r , Brighton 6 9 8 4 2 4 . Electronic i n f o r m a t i o n Systems, Bristol 7 7 4 5 6 4 . 
Cambridge C o m p S lo re . Cambridge 6 5 3 3 4 . Cardiff Micros. Cardiff 3 7 3 0 7 2 . Bellaid Elect. Chester 3 8 0 1 2 3 . 
Emprise , Colchester 8 6 5 9 2 6 . Silicon Centre , Edinburgh 332 5 2 7 7 . Esco Comput ing , Glasgow 204 1811 . 
Cont ro l Universal, Harlow 3 1 6 0 4 . t r i l l i o n Elect, Kad ing lon . Castle Elect, Hastings 4 3 7 8 7 5 . Currys Micro 
Sys tems. High Wycombe . Customised Electronics . Leeds . '92332. D,A. C o m p u t e r s Leicester 7084 02 . Micro-
d i j i t a l . Liverpool 236 0 7 0 7 . Barrie Elect . L o n d o n 4 8 8 3316. Eurocalc L o n d o n 729 4 5 5 5 . Microagc L o n d o n 
959 7119 . Sinclair Equip. Int <E \po r t ) t o n d o n 235 9 6 4 9 . Off Records . SW12. 674 1205 . Teehnonia t ic , 
NU'10 452 1500. NSC C o m p Shops. Manchester 832 2269 . Customised Electronics , Middlcsborough 2 4 7 7 2 7 . 
C o m p s h o p , New Barnet 4 4 1 2 9 2 2 . H.C.C.S., Newcast le . 8 2 1 9 2 4 . Newcastle C o m p Services, Newcastle 
6 1 5 3 2 5 . Anglia C o m p Cent re , Norwich 2 9 6 5 2 . Leasalirik Viewdata . Not t ingham 3 9 6 9 7 6 . R.D.S. Electrical 
Po r t smou th 8 1 2 4 * 8 . C o m p u t e r s for Ml. R o m f o r d 751906 . Intelligent Ar tefac ts . R o y s t o n . Arr incton 6 8 9 . 
Compute r fac i l i t i e s Scun tho rpe . Datron Micro Centre Sheff ie ld 5 8 5 4 9 0 . Superior Sys tems. Sheff ield 77824 . 
Q-TFC Sys tems . Stevenage 6 5 3 8 5 . 3D C o m p u t e r s . Surb i ton (01) 33* 4 3 1 7 . Abacus Micro C o m p . f o n b r i d g c , 
Paddock Wood 3 8 6 1 . Nor thern ("omp, arr ington 6 0 1 6 8 3 . Compass Design Wigan Standish 4 2 6 2 5 2 . 

YOU AND TOUR CHILDREN 

More and more schools are buying Atoms 
More and more children will learn on an Atom. 
You can give them that extra familiarity with cm 
Atom in the home. 

4a Market Hill. 
CAMBRIDGE CB2 3NJ 

L ^ C O R N 
COMPUTER 

When you order youi Atom we will include 
lull details oi all-software pack* and the 
optional hardware 
To: Acom Computer Limited, 4A Market Hill, 
Cambridge CB23NJ. 
I enclose a cheque/postal order for £ 
Please debit my Access/ 
Baiclaycaxd No 
Signature 
Name (please print) 
Address 

Telephone Number 
R«<ji»re:«INo 14O38I0VATN& 215400220 
Quantity lt*m It*m arte* inc. 

VAT + P6P Total* 
At«fnKn8KROM+ 2KHAM $>£140.00 
AtomA»t*mbl«d6K 
ROM + 2K RAM 

<s>£i«so 
Atom A**embv*d 12K 
ROM+ 12KRAM 

£'£289 50 
Pow« Supply 1020 

TOTAL 



High - resolution displays 
on the Vic-20 BY NICK HAMPSHIRE 

The Vic-20 is a versatile 
machine capable of displaying 
normal alpha-numeric 
characters, user-definable 
characters and high-resolution 
point plotting. In this first of a 
series of articles on 
programming the Vic-20 Nick 
Hampshire explains how. 
THE 2 55-CH ARACTER alpha-nunieric character 
set includes both upper- and lower-case 
characters and graphics characters. The 
standard character set can be displayed using 
Print commands or by Poking the character or 
ASCII code value into one of the video 
memory locations. 

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

The Vic'has three areas of memory which 
are utilised in displaying a character on the 
screen, these areas are: 
• The video memory: where the code value of 

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

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

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

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

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

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

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

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

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

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

only possible starting location is clearly 5120. 
This leaves 1,024 bytes free for user 

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

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

10 POKE 51,255 : POKE 52,19 
11 POKE 55,255 : POKE 56,19 
12 CLR 

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

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

Information is stored in memory in binary, 
thus by considering each bright dot to be a 
logical "1" and each space a logical "0" , a line 
of dots in each character can be converted into 

icontinued on next page) 
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I continued from previous pagei 
a numerical value. Figure 2 demonstrates this. 

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

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

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

20 FOR 1 =0 TO 2048 
21 READ A 
22 IF A= THEN 30 
23 POKE 5120 + I,A 
24 NEXT 
30 END 

100 DATA 24,20,20,18,48,112.96,0 
110 DATA 0,24,60.126,255,24,36,66 
120 DATA 255,126,60.24.24,60,126,255 
130 DATA* 

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

The first 128 characters of the ROM 
character generator are transferred to the new 
RAM charactcr generator using a combination 

of Peek and Poke commands, thus: 
20 FOR 1=0 TO 1024 
30 POKE 5120 +I, PEEK<32768 i l> 
40 NEXTI 

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

20 FOR O - 0 TO 1024 
21 POKE 5120 +1, PEEKI32768 + I) 
22 NEXT I 
30 FOR I - 0 TO 1024 
31 READ A 
32 IF A = "*" THEN 200 
33 POKE 6144+1.A 
34 NEXT 
60 REM DATA FOR ASCII CODE 

CHARACTERS 128, 129, AND 130 
100 DATA 24,20,20,18.48,112,96,0 
110 DATA 0,24,60,126,255.24;36,66 
120 DATA 255.126,60,24,24,60.126,255 
130 DATA * 

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

200 POKE 36869,253 
210 POKE 36866. PEEKI36866I OR 128 

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

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

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

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

500 POKE 36869,240 
510 POKE 36866,150 

5120 - 24 \ 
5121 - 20 
5122 - 20 / 
5123 - 18 1 Character code * 1 — 
5124 - 48 | (musical notel 
5125 - 112 1 

5126 - 96 
5127 - 0 
5128 - 0 
5129 - 24 
5130 - 60 | 
5131 - 126 1 Character code * 2 — 
5132 - 255 1 (Soace Invader! 
5133 - 24 I 
5134 36 
5135 - 66 j 
5136 0 
5137 0 
5138 - 0 
Figure 4. 

High-resolution point plotting uses exactly 
the same principles as the generation of user-
definable characters. Briefly, it entails filling 
the video RAM with each of the 255 character 
codes — only half the screen can be used with 
eight-by-eight characters. 

The RAM character generator can then be 
used as a high-resolution memory-mapped 
display. If all bvtes in the RAM character 
generator are set to zero, the screen is blank; 
set one bit in one of the characters and a single 
high-resolution dot will appear. 'X̂  
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Here is 
some free advice 

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

It will help you avoid expensive mistakes. 
It will helpyou solve business problems. 
It will help you choose the right hardware 

and software foryour particular needs. 
And it will be written in clear, uncluttered 

English. Nojargon. 
To see if Office Systems is meant for you. 

simply contact Office Systems, Controlled 
Circulation Department. Oakfield House. 
Perrymount Road. Haywards Heath. West 
Sussex RH16 3BR. Tel.: 0444 59188 Ext. 39. 

FIRST ISSUE: 
OCTOBER 81 
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Flowcharting: the art of 
writing programs BY COLIN WOODFORD 

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

T o SOLVE a problem, we must first reduce it 
to a series ofsteps. For example, let us take the 
familiar problem of washing a plate in the 
kitchcn jink. Here are the steps into which we 
can divide the problem: 

1. Put plug into sink. 
2. Open taps. 
3. Squirt washing-up liquid into sink. 
4. Fill sink to desired level. 
5. Close taps. 
6. Immerse plate in water. 
7. Scrub plate with brush. 
8. Rinse washing-up liquid from plate, under 

tap. 
9. Put plate in draining rack. 

10. Empty water from sink. 
We could give these steps to anyone, so that 

they, too, could experience the exquisite 
sensation of washing egg stains from bone 
china. This series of steps, collectively, is 
called an algorithm. 

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

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

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

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

START 

PUT PLUG 
INTO SINK 

TURN ON 
TAPS 

SQUIRT 
WASHING 
UP LIQUID 
INTO SINK 

No WATER AT 
U < R E Q U I R E D > 

LEVEL? 

Yesf' 

TURN OFF 
TAPS 

IMMERSE 
PLATE IN 
WATER 

SCRUB 
PLATE 
WITH 

BRUSH 

No IS 
PLATE 

KCLEAN?Y 

Yes 

Figure 1. 

RINSE W.U. 
LIQUID OFF 

UNDER TAPS 

Yes 

PUT PLATE 
IN DRYING 

RACK 

EMPTY 
WATER 
DOWN 

PLUGHOLE 

STOP 

/ ^ P R i N T \ 
"CIRCUMFERENCE 

C ) 

c STOP 

Figure 2. 

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

sentence. Bill should not have a lighter 
sentence because he has stolen fewer sheep. 

The same applies to programs and flow-
charting. Just because a problem is small, it 
does not mean that it docs not justify the use of 
flowcharts. Large or small, the program will 
be of a higher standard if it is first drawn with 
a flowchart. If you can write high-quality five-
line programs with algorithms and flowcharts, 
you can write 000-line programs, too — and 
of the same high quality. 

A flowchart is a kind of diagrammatical 
algorithm or program. Figure 1 shows a flow-
chart for the washing-up problem. The first 
thing to learn about flowcharts is that there are 
two kinds, the systems flowchart, and the 
program flowchart. 

The systems flowchart shows how a 
computer system works, and does not 
concentrate on how data moves inside the 
computer. Figure 1 is an example of a systems 
flowchart. Systems flowcharts are the diagram-
matical algorithms written in English. 

Program flowcharts show the movement of 
data in a computer system, and are diagram-
matical programs, written in, say, Basic or 
Fortran or Cobol. As you can see, from figure 
1, flowcharts consist of symbols linked 
together with lines called flowlincs. There are 
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many symbols used to construct flowcharts, 
and here are some examples of them: 

The first symbol is: 

O 
This shows a terminal point on the flow-

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

For example, the statement Let A =30 
changes value and so goes inside a process 
symbol. A decision box is used to show con-
ditional transfers on flowcharts: o 
statements of the If-Then type, would fit 
inside it. 

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

o 
Two places on a flowchart, possibly some 

distance from each other, are connected by the 
connector symbol: o 

Statements pertaining to input and output 
fit inside the input/output svmbok o 

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

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

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

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

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

/ D I M A S O O O K 
\ .BS(IOO) / 

INPUT 
BSD) 

PRINT \ 
HOW MANY 

^QUESTIONS" 

NEXT 1 

LET B= B+1 

NOW TRY THE 
QUESTIONS'' 

FOR 1 = 1 to A 

FOR 1 = 1 TOA 

LET B = 0 

PRINT\ 
'"NO THE ANSWER 

IS BS<I)/ 

NEXT I NEXT I - 0 

STOP ^ 

PRINT 
TYPE IN 
UESTION \ 

INPUT 
AStl) 

PRINT 
TYPE IN 

'THE ANSWER 
J 

\ 

Figure 3. The flowchart. 

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

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

Figure 4. The program. 

10 DIM ft*a00),B:K100> 
2 0 P R I N T "ROW MANY Q U E S T I O N S " 
3 0 INPUT fl 
4 0 I F f i > i e e THEN 3 0 
50 FOR 1=1 TO ft 
5 0 P R I N T "TYPE I N Q U E S T I O N " ; I 
7 0 INPUT R S O ) 
SO P R I N T "TYPE IN THE ANSWER" 
? 0 INPUT 
1 0 0 NEXT I 
1 1 0 P R I N T "HOW TRY THE Q U E S T I O N S " 
1 2 0 FOP 1=1 TO H 
1 3 0 LET B=0 
1 4 0 P R I N T I " , " ft*CI> 
1 5 0 INPUT C * 
1&« I F C * = £ * < I > THEN 2 0 0 
1 ? 0 LET E=B-t-l 
1 8 0 I F B 0 3 THEN I S O 
1 9 0 P R I N T "NO, THE ANSWER I S " B f ( I > 
2 0 0 NEXT I 
2 1 0 END 

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

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

1. Ask user how many questions — maximum 
100. 

2. Obtain questions from user. 
3. Obtains answers from user. 
4. Give user a question. 
5. Obtain his answer, 
6. If his answer is different from correct 

answer, go to 5. 
7. Print a message. 
8. If there are more questions, go to 4. 
9. Stop. 
This algorithm gives us a good clear idea of 

what the flowchart will look like. 
You now know how to write algorithms, and 

draw flowcharts. You will notice the benefits 
to your programs, as you write more. One 
thing that is certain, your programs will be 
more logical and efficient and you will not 
spend as much time debugging. 
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CAD on the ATOM 
Full range of Computer Aided Design Software 
• Command driven Graphics Modules 
• Drawings saved on cassette or disks 
• Create and Edit mode 
•Versions for all Atoms over 5K 
• From £5.00 + VAT for cassette version 

Home Book-keeping 
• Cheque book balance 
• Instant statements 
• Standing orders 
• Bank balance predictions 
•£5.00 + VAT on tape 

Available from: 
Intelligent Artefacts Limited 

Cambridge Road, Orwell, Royston, Herts SG8 5QD 
Tel: Cambridge (0223) 207689 

ZX-81* 
Programs on Paper 

£2.00 each (inclusive) 
280 MACHINE CODE LOAD 

Load your machine code fast. 
Features: 
• HEX code input. 
• Decimal augument input. 
• Simple load address input. 

Z80 MACHINE CODE EDIT 
Debug your machine code fast. 
Features: 
• 3-byte break point. 
• Report the contents of A, F, BC, DE, HL and PC 

registers at each break point. 
• Read/amend machine code. 
• Restart machine code routine from the last 

break point. 
• Load RAMTOP routine. 

Michael Cox Information Services 
62 High Road, North Weald, Essex CM 16 6BY 

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

SPEECH 
INPUT 
FOR 
YOUR 
COMPUTER! 
BIG EARS opens the door to direct man-machine 
communication. The system comprises analogue frequency 
separation filters, preamps and signal conversion, together with a 
quality microphone and extensive software. 
Words, in any language, are stored as "voice-prints" by simply 
repeating them a few times in "learn" mode. Using keyword 
selection techniques, large vocabularies can be constructed. 
Use BIG EARS as a front end for any application: data enquiry, 
robot control, starwars — the possibilities are unlimited . . . 

BUILT, TESTED & GUARANTEED ONLY £ 4 9 ! 
PRICE INCLUDES POSTAGE & PACKING. PLEASE ADD VAT AT 15% 

PLEASE STATE COMPUTER UK101. SUPERBOARD, NASC0M2, 
PET, TRS80, ETC. 

MICROGRAPHICS 
Colour Conversion for UK 101/NASCOM 1 & 2/ 
Superboard KIT £45 
(Modulator included) BUILT £60 
COLOUR MODULATOR KIT £12 
RGB in, PAL/UHFout BUILT £18 

Please add VAT at 15% to all prices 

Barclaycard/Access orders accepted on telephone MS4 

W L i i A M 
S T U A R T 
S Y S T E M S Ltd 

Dower House, Billericay Road, 
Herongate, Brentwood, 
Essex CM13 3SD. 
Telephone: Brentwood (0277) 810244 

Wt wdcoint 'Vqxb 

K O T O W . . . . 

FLOWCHARTING TEMPLATES 

r v ^ j i r - r - n ' i j r " 

r. ii!! M 

ICL template £1.20 CES template £0.75 

BUT ALSO.... 

BOOKS ABOUT COMPUTERS 
Programming 
How computers work 
How they are used 
New technology 
Computer history 

Book 1 Book 2 Book 3 
£4.50 £4.50 £4.50 

The Computer Studies series is the most 
widely used range of books of its kind. 

Prices include p&p and VAT 
Cheques/PO payable to ICL-CES. 
Full list of publications available. 

Computer 
education 
in schools 

ICL-CES 
60 Portman Rd 
Reading 
RG31NR 
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A Peek and a Poke on 
the Acorn Atom BY TIM HARTNELL 
Even if you understand the principles of the Peek and Poke functions you might not realise how 
useful they can be when it comes to writing programs. Tim Hartnell works through some 
examples to demonstrate the main principles and then writes his own board game, making full use 
of the screen. 
YOC HAVE probably noticed that the Atom 
Basic does not contain any functions called 
Peek and Poke. When Atom Basic was being 
written, it was decided not to incorporate Peek 
and Poke as two different functions, but to use 
the question mark and let the context of the 
use determine whether it was meant to mean 
Peek or Poke. For example: 

PRINT ?# 80 

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

?# 80 = 128 

This time the question mark is used to 
represent Poke. Poke the address # 80 with 
128 — that is, change the number in address 
# 8 0 to 128. The use of a question mark 
instead of Peek and Poke is an ingenious 
method. As well as being memory-saving, it is 
also quicker to input a "?" than Peek or Poke 
every time. 

Lt was mentioned that the context of the use 
of the question mark determined whether it 
indicated Peek or Poke. Here arc a few 
examples of typical occasions where Peek and 
Poke are used. First, Peek: 
• PRINT ? # 80 - print number in address # 80 
• IF ?# 80 = 128 GOTO 10 - if the number in 

address 4 80 equals 128, go to line 10, if not, 
pass on to the next line of the program 

• A = ?# 80 - let the variable A equal the 
number in address w 80 

Secondly, Poke: 
• 80 = 128 - change number in address 

# 80 to 128 
You can see that the second use of Peek and 

the example of Poke are very similar, and it is 
only the prefixing by the conditional IF which 
determines whether 

? # 8 0 - = 1 2 8 

is a Poke or a Peek. 
Now that we have discussed the theory of 

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

PRINT ?#E1 

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

PRINT ?.f 1 

You should obtain the answer 0. Now try it 
again in a slightly different form: 

10 PRINT ?#= 1 
As we have now given it a line number, you 

will have to use the command Run. You will 
now obtain the answer 10. Try running it with 
different line numbers which arc less than 
256. You can see that the answer corresponds 
to the tine number, because address # 1 — and 
# 2 for numbers greater than 255 — contains 
the Basic line number of the line being 
executed. 

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

FOR A = OT0100;PRINT A?#0;NEXT 
Now that we have seen a little of what Peek 

can do, let us turn our attention to Poke. If 
you remember, we used the example of 

PRINT ?# E1 

while discussing Peeking. 
We peeked the address # El and found it 

contained 128, the code for an inverse space. 
We can change this value using the Poke 
command to dramatic effect. Try this: 

?# El =0 

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

?# E1 = 128 
Try Poking this address with different 

values up to 255 and see what you obtain. 
The contents of addresses # °000 to # 81FF 

have been set aside to hold the screen 
information at one character cell per address 
or byte. This is for the character mode only.. 

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

? # 8 0 0 0 = 1 

The letter A should appear in the top left-
hand corner of the screen. 

? # 8 0 1 0 = 1 

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

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

FOR A = 0 TO 222;A? # 8000 = A;N. 
As well as Poking directly on to the screen, 

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

?# 8010= 1;PRINT ?#8010 
The first half of the line Pokes the character 

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

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

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

1 2 

3 4 
The object of Malachi is to eliminate all four 

of the Atom's pieces in the shortest number of 
moves. To eliminate one, you have to land on 
it — but the Atom has a few nasty tricks up its 
sleeve. 

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

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

Here is how we went about writing Malachi. 
10 P.$12;@ = 0;C = 0;D = 150 
50 P."(6 SPACES 10 ASTERISKS)" ' 
60 F.E = 1T04;P."(6 SPACES!" "S#2A" 

"$128" "$128" '"$128" "$128,$#2A 
Note: there is a single space within the quote 
marks in line 60 and 70. 

70 P."(6 SPACES)"$# 2A,$128" "$128" 
"$128" "$# 2";N; 

80 P."(6 SPACES 10 ASTERISKS)" ' ' 
Line 10 clears the screen, sets the numeric 

field to zero and assigns the variables. C is the 
number of lurns you take and D is the base 
score from which C is subtracted to give you 
your score. 

(continued on page 37) 
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Attention Atom Owners 
become 

WORD PERFECT 
WITH THE NEW ATOM WORD PACK 

[ . 1 . u l . ti 
IriTON WORD PACK 
A c o n b i n e d t e x t e d i t o r and word 
p r o c e s s o r ROM f o r the Acorn ATOM 
; needs IK t e x t n e n o r y and 6K gr 
a p h i c s . 

The ATOM Word Pack i s i d e a l for 
the p r e p a r a t i o n of l e a f l e t s , l e t 
t e r s » b o o k i e t-s , and documents . T 
ev t can be e d i t e d * saved on cass 
e » t e or d i s k , and p r i n t e d out in 

any d e s i r e d f o r n a t . BASIC p rogr 
a n s , and d a t a c r e a t e d by p r o g r a n 
s, can a l s o be e d i t e d . There is 
no l i r i i t on the s i z e erf the docu 
n e n t t h a t can be c r e a t e d / as l a r 
g e documents can be b roken i n t o 
s e c t i o n s o f c o n v e n i e n t s i z e . 

The ATOM word pack is ideal for the preparation of leaflets, letters, 
booklets and documents. Text can be edited, saved on cassette or 
disk and then printed out in any desired format. BASIC programs 
and data created by programs can also be edited. The Word Pack is 
a 4K ROM which simply plugs into the ATOM's utility ROM 
socket and adds EDIT and TEXT to the command set. Complete 
with a 16 page booklet giving full instructions and examples. Just 
£29.90 including post, packing and insurance. 

Also Available: 

SOFT VDU 
The soft VDU replaces the 
normal ATOM VDU, but 
provides 128 characters includ-
ing upper and lower-case letters, 
and mathematical symbols. 
Program 1,5K, graphics 6K. 

>»T0H s o f t veu 
>Ltw*r*<**» L U r K M r 

•<*«**£'GH i " i t n r iof i i iTuuuxvi l i ) 

»• • 1 
/ . 

• 1 . u 
* 1 LW4- -1 

1 11 
11 

1 ' 

\j 

MATHS PACK 1 
Plot A versatile graph-plotting 
package for research,accounting, 
schools and mathematics, or 
simply for amusement. Program 
5K, graphics 6K. 
Simultaneous Solves a set of 
simultaneous equations, with 
integer or real coefficients. 
Program 2K, graphics %K. 
Regression Calculates the best-
fitting straight line to a specified 
set of data points, gives the 
equation and the correlation 
coefficient. Program 2K, 
graphics %K. 

UTILITY PACK 1 
Disassembler Lists machine 
code in standard ATOM assem-
bler form, or store? the assembler 
text into memory. Graphics 2K. 
Fast Cos Modifies the ATOM's 
standard cassette-interface 
routines to operate at 1200 
baud, or 4 times faster. Program 
IK. 
Renumber A fast renumber for 
BASIC or assembler programs, 
gives display of the numbers for 
labelled lines. Program 1 K. 

ORDER TODAY! 
Just send a cheque or money order for only £11.50 per pack 

(£29.90 for the word pack) including VAT and post and packing 
State which packs you want. 

Or ring 0223 316039 or 01-930 1614 quoting your 
Access or Barclaycard number. Allow 14 days for delivery. 
Or if you think you can wait for more details just write to 

Acornsoft Limited, 4a Market Hill, Cambridge 
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ZX81 SOFTWARE (16K) 
TITLE & DESCRIPTION 

ZX81 BUSINESS SOFTWARE 
VIDEO-AD. Continuously rotating 
display of 16 pages of advertising or 
other information. Shop window/ 
classroom/exhibition/seminar. 
VIDEO-PLAN. Financial modelling 
package. Scaled down to fit the 
ZX81 computer, Space for up to 
1000 x 10 digit numbers plus 
headings and titles, 

ZX81 SERIOUS SOFTWARE 
VIDEO-GRAPH. Use the computer 
to build pictures and merge them 
like an identikit. 

VIDEO-VIEW. Your own personal 
and private version of teletext/ 
viewdata. 

VIDEO-MAP. A game with a serious 
purpose. A geographical tutor 
based on maps. 

CODE 

AD81S 
(Std) 
AD81L 
(Lux) 
PLAN81S 
(Std) 
PLAN 81L 
(Lud) 

PRICE 

7.95 

9.95 

7.95* 

9.95* 

GRAPH81S 5.95 
(Std) 
GRAPH81L 7.95 
(Lux) 
VIEW81S 
(Std) 
VIEW81L 
(Lux) 
MAP81S 
(Std) 
MAP81L 
(Lux) 

5.95 

7.95 

5.95" 

7.95* 

ZX81 GAMES PACKS 
FORCE-FIELD. Hostile UFOs attack FORCE 3.95* 
a city. You control the force field 
which destroys their bombs. 
SPACE-RACE. Party game for up to SPACE 3.95* 
eight players. 
FOOTBALL-LEAGUE. For the FOOT 3.95 
student of football. Simulate an 
entire season's play. 
TEST-MATCH. For the student of TEST 3.95 
cricket. Select your teams and see 
who wins. 
STOCK-MARKET. Buy and sell STOCK 3.95* 
your way to a fortune. 
*Not suitable for ZX80 with 8K ROM. 
Send large s.a.e. for further details. 

To: Video Software Ltd. 
Stone Lane, Kinver, 
Stourbridge, W. Midlands. 
DY7 6EQ 

ORDER FORM 

YCI0 

CODE TITLE QTY PRICE TOTAL 

Cheque/PO No For 

NAME 

ADDRESS 
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(continued from page 35) 
Lines 50 to 80 print out the board, using 

inverse spaces and asterisks. The asterisks are 
just to give the board a border. 

110 F = 71;F.G = 1T04;F?» 8000 
= # A1;F = F + 64;N. 

Line 110 Pokes the Atom's exclamation 
marks into their positions on the board. The 
variable F is set to 71 which, when added to 
# 8000, gives us the address of the first white 
left-hand side square of the board. 

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

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

160 H = 174;H?# 8000= # AA 
The Atom now Pokes your piece into place. 

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

180 P."WHICH DIRECTION WILL YOU 
MOVE";IN.A;P.$11 

200 C = C+ 1;F = 71 + I(A.R.%4 + 1)*64) 
The board is set ready for play, so the Atom 

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

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

250 K = A.R.%4+ 1;IF K 2 G.310 
270 IF K = 1 F=F + 33 
280 IF K = 2 F = F —31 

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

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

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

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

310 H?# 8000=127 
320 IF A = t H = H — 33 
330 IF A = 2 H - H -t- 31 
340 IF A = 3 H = H + 33 
350 IF A = 4 H = H —31 

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

depending on the direction in which you 
decided to move. 

360 IF H?# 8000= 74 G.160 
370 H?* 8000= * AA; IF C< 5G.180 

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

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

400 IF ?# 8028<>190;IF?#8068 <>190; 
IF?# 80A8 < > 
190;IF? f 80EA< >190 G.a. 

410 G.180 
Line 400 is the win-check routine. It takes 

advantage of the way Atom logic is formed. 
The Atom will Peek each of its second-row-
squares in turn, and only if the value found is 
not equal to 190 — the value of the greater 
than character — will it pass along the line to 
check the next square. 

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

415 a T = 71;R = 0 
420 I FT? # 8000= * A1 C = C + 10 
425 T = T + 64.R = R + 1; IF R 4. G.420 
430 F.W= 1T060;WAIT;N.;P.' 
440 P."END OF GAME" ' 'D-C" 

POINTS";END 
Using lines 420 and 425, the Atom checks to 
see if you have taken all its pieces. If the 
Peeked value of an address equals # A 1 , it 
means that an exclamation mark is still 
present, and 10 is added to your score. After a 
short wait, your final score is printed as 150 
minus ihe number of moves you look, plus 
any for forfeits for leaving any exclamation 
marks behind. The higher the score, the 
better. 

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

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

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

5 P.$12; 0 
10 F.F = 1T0320;P.$128;N. 

Lines 5 and 10 clear the screen and print out 
the white patrol area. 

20 T = Q;F.F=0TO319;K = A.R.%25;IF K = 1 
F?# 8000= # 8F 

30 IF K< > 1 F?# 8000 =127 

40 N. 
120 X = A.R.%320;X?# 8000 = # AA 
Line 20 decides where to put the police 

vans, character # 8 F , and line 120 decides 
where your policeman, character # AA, starts 
his beat. 
130 M = 0 
150 F.F = 1T0320;IF F?#8000= #8F M - M + 1 
160 N. 
240 P.' "HOOLIGANS ARRESTED: "T" 

POLICE VANS LEFT: "M" 
250 P."(6 SPACES!" ' ';P.$11;P.$11 
260 IF M < > 1 G.c 
370 IN.Z;W = X + 2 

Line 150 checks how many police vans 3re 
left. Line 240 prints out the current situation. 
You earn one point for each hooligan you 
arrest. The instructions to move the cursor up 
two lines 

P.$11;P.$11 
are very important. If you do not include 
them, the scrolling caused by the printing 
would corrupt the screen positions and ruin 
the game. 

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

390 IF W?« 8000= 143 G.a 
400 IF W?# 8000= 190 G.b 
405 IF W?# 8000 127 P.$11;G.370 

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

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

406 X?# 8000- 127 
410 W?# 8000= 170;X = W 

The computer now Pokes your policeman 
into his new position. 

440 F.F. = 1TO A.R.%9 + 1;Q = A.R.%320;1F 
Q?# 8000= 170 G.c 

450 Q?# 8000 = # BE:N. 
470 F.F = 1T04;P.$11;N.;G.130 

but the Atom takes its revenge by increasing 
the size of the crowd. If the computer wants to 
Poke a hooligan on to the square your 
policeman occupies, subroutine "c" is called: 

500a T = T—5;G.406 
510b T = T + 1;G.406 
520c P.$7;F.F= 1T0100;X?# 8000 -• # 66: 

WAIT;X? # 8000 - # 59;WAIT;N. 
530 X?# 8000 = * BA; F.F. = 1T04; 

P.$11;N.;P. ;F.F= 1T04;P.$11;N. 
540 P."YOU HAVE HAD IT" ';P.$11 
550 P."YOU HAVE HAD IT" ';P.$11;G.540 
Subroutine "c" - lines 520 to 550 -

deserve some mention. P.$7 causes the Atom 
to give a short beep. The rest of the line 
rapidly Pokes alternating graphical characters 
into the square where your hapless policeman 
was standing. He finally ends up as a colon. 

Lines 550 and 540 alternatively print out the 
words 

YOU HAVE HAD IT 

in ordinary then inverse letters. Moving the 
cursor up each time gives a Hashing effect and 
keeps the display intact. 
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The MEMOTECH memory extension board will allow 
the ZX81 to run 48K Basic programs which may include 
up to 16K of assembly code. 
The ZX81 sits on a custom built case which 
contains the MEMOTECH memory and a power supply 
which not only supplies power to the MEMOTECH 
memory, but also to the ZX81. 
The MEMOTECH memory board has a fully 
buffered control-data-address bus with PCB 40 way 
header plug. All leads are provided. 
The MEMOTECH memory costs: 
£109.00 + 15% VAT in kit form. £129.00 + 15% VAT 
ready assembled. Please make cheques payable to 
MEMOTECH Delivery in two weeks from receipt of order. 

MEMOTECH. 103 Walton Street, Oxford. 

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

Devon & Cornwall 
Computer enthusiasts look no further 

WE STOCK THE FOLLOWING PRODUCTS: 
APPLE II 48K £807 
VIDEO GEN IE £325 
TRANSAM TUSCAN £235 
EPSOM MX80 F/T £425 
Plus extra for l/F to Pet, TRS80, etc. 
MICRO LINE 80 £350 
OLYMPIA SCRIPT A 
DAISYWHEEL quality printers from £838 
TANTEL PRESTEL ADAPTER £170 

. . . AND LOTS MORE . . . 
Above prices plus VA T 

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

the South West 
Plymouth Shop now open at: 

Deptford Place, 
Northill, Plymouth. 

Tel: 267000 E3 

Powerful high-speed FX702P computer using BASIC language 

[ FX-692P ] 

CASIO FX-702P 
(R.R.P. £134.95) 
ONLY £119.95 
Available September 

LCD scrolling display of alpha/numeric (dot matrix) characters;. Input 
can be varied from 1680 program steps with 26 independent memo-
ries to 80 program steps with 226 memories. (All retained when 
switched off). Up to 10 programs can be stored (P0 to P9). Subroutine: 
Nested up to 10 levels. FOR-NEXT looping: Nested up to 8 levels. 
Straightforward program debugging by tracing. Editing by moving 
cursor. 55 built-in scientific and statistical functions, can be incorpo-
rated in programs. Program/data storage on cassette tape via optio-
nal FA-2 (available soon). Optional FP-10 mini printer and plug-in 
ROM modules available soon. Two lithium batteries give approx. 200 
hours continuous operation, with battery saving Auto Power Off after 
approx. 6 minutes non-use. Dimensions: 17 x 165 x 82mm (Vs x 6Vi x 
31/4"). Weight: I80g (6.3oz). 
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• LCD alpha/numeric (dot matrix) 
scrolling display (86 types). 

• Variable input capacity from 32 
functional program steps with 
88 independent memories, to 
512 steps with 22 memories. 

• Memory and program retention 
when switched off. 

• Up to 10 pairs unconditional 
jumps (GOTO). Manual jump. 

• Conditional jumps and count 

Gimps. Indirect addressing, 
p to 9 subroutines. Nesting 

possible up to 9 levels. 
• 50 built-in scientific functions, 

all usable in programs. 
• PAM (perfect Algebraic 

Method) with 33 brackets at 11 
levels. 

• Ultra high-speed calculations. 
• Program storage on cassette 

tape using optional FA-1. 
• Compatible with FX-501/2P. 

CASIO FX602P 
(R.R.P. £84.95) 

ONLY £74.95 
• 2 lithium batteries. Approx. 660 hours continuous use. 
• Battery saving Auto Power Off. 
• Only 9.6 x 71 x 141.2mm. 100g. 
Prices include VAT and P a P Sena your company order, cheque, p o. or phone your 
ACCESS or- BARCLAYCARD numoer 

DELIVERY NORMALLY BY RETURN POST 

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

38 YOUR COMPUTER. OCTOBER 1981 



Old or new Z X Rom: how 
to make the switch BY STEPHEN ADAMS 

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

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

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

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

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

Both ROMs are connected to all the address 
lines A0-A12 giving an 8K range, but I 
suspect that the A12 pin is disconnected 
internally in the 4K ROM as it has no eifect. 
The other lines were +5 volts — pin 24 — 0 
volts — pin 12 — not chip select line — CS, 
pin 20 — and, of course, the data lines. 

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

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

Figure ). 

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

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

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

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

Quantity Components 

1 Double-poled change-over 
switch. Cost: £1 

1 24-pin IC socket. 
Cost: 50p 

6 6in. pieces of coloured wire. 
Cost: lOp 

Tools required 
Soldering iron, solder, pliers, paper, 

screwdriver 

protrude at the side of it. Also check that all 
the pins that protrude make no contact with 
any other components on the printed-circuit 
board. 

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

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

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

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

Now we have six coloured wires, four from 
the PROM and new socket, and two from the 
board. I hope you know which is which. The 
switch I used was a slide switch, but any 
switch can be used that will: 
• Fit in the case without shorting out or 

touching any components on the printed-
circuit board. 

• Is a double-sided change-over switch. 
The switch wiring is given in figure 3 and a 

(continued on next page* 
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(continued from previous page> 

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

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

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

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

Now replace the top of ZX-80. If you have 
difficulty in making the cover secure because 
of the protruding ROMs, replace the pins 
holding the cover with six BA screws and 
nuts. This will leave about ,5in. gap at the 
right-hand side of cover, but if it is unsightly 
cover the gap with some lin. wide insulating 
tape. 

Always remove the power from the ZX-80 
before switching ROMs. This not only stops 
damage to the ROMs, but also re-sets the 
ZX-80 so that at switch-on, the ROM will set 
the correct operating conditions for its Basic in 
RAM. Failure to do this will lead to the ZX-80 
becoming stuck or a crash. The only way 
out of a crash is to re-set the ZX-80 by 
removing the power or if you have fitted a re-
set switch, by pressing it. 

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

I still find that the 4K ROM has advantages 
over the 8K ROM when writing some 
programs as, although it only has integer 
arithmetic, it is much more economical on 
memory than the 8K one. So, some programs 
are written in 4K ROM and some in 8K 
ROM, but the choice is at last mine. | 

Figure 2. Fasteners. 

The ZX-80 with a new Rom template. 

PIN 20 

CHIP SELECT (PIN 20} 
from 2X80 Board 

To4K ROM 
pins stick-
ing out from 
socket 

Screw 
hole 

PIN 24 

PIN 20 

To new ROM 
socket on top 
4K ROM 

PIN 24 

+5 volts power 
from board (near pin 24) 

Figure 3. Switch connections. 

Figure 4. Circuit diagrams. 

to ZX80 A0-A12 

A0-A12 

(CS)Pin20 

8k ROM 
in new 
socket 

Pin 24 
+Vcc 

DO-07 

> 

A0-A12 

Pin20(CS> 

4k ROM 

Pin24+Vcc 

CS signal from board +5 volts supply from regulator 
(Pin 20 on old ROM socket) 
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Sinclair ZX81 Personal ~ 
the heart of a system 
that grows with you. 
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 SinclairZX81 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 
Every ZX81 comes with a comprehensive, specially- written 
manual - a complete course in BASIC programming. Irom 
first principles to complex programs. 

Kit: 
£49.£ 
Higher specification, lower price -
how's it done? 
Quite simply, by design. The ZX80 
reduced the chips in a working 
computer from 40 or so, to 21. The 
ZX81 reduces the 21 to 4! 

The secret lies in a totally new 
master chip. Designed by Sinclair 
and custom-built in Britain, this 
unique chip replaces 18 chips from 
theZX80! 
New, improved specification 
• Z80A micro-processor - new 
faster version of the famous Z80 
chip, widely recognised as the best 
ever made. 
• Unique 'one-touch' key word 
entry: the ZX81 eliminates a great 
deal of tiresome typing. Key words 
(RUN, LIST, PRINT, etc.) have their 
own single-key entry. 
• Unique syntax-check and report 
codes identify programming errors 
immediately. 
• Full range of mathematical and 
scientific functions accurate to eight 
decimal places. 
• Graph-drawing and animated-
display facilities. 
• Multi-dimensional string and 
numerical arrays. 
• Up to 26 FOR/NEXT loops. 
• Randomise function - useful for 
games as well as serious applications. 
• Cassette LOAD and SAVE with 
named programs. 
• 1K-byte RAM expandable to 16K 
bytes with Sinclair RAM pack. 
• Able to drive the new Sinclair 
printer. 
• Advanced 4-chip design: micro-
processor, ROM, RAM, plus master 
chip - unique, custom-built chip 
replacing 18 ZX80 chips. 

Built: 
£69.** 
Kit or built - it's up to you! 
You'll be surprised how easy the 
ZX81 kit is to build: just four chips to 
assemble (plus, of course the other 
discrete components) - a few hours' 
work with a fine-tipped soldering iron. 
And you may already have a suitable 
mains adaptor - 600 mA at 9 V DC 
nominal unregulated (supplied with 
built version). 

Kit and built versions come com-
plete with all leads to connect to 
your TV (colour or black and white) 
and cassette recorder. 
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I6K-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. 

in 
ZX8I 

lair-

Available now-
the ZX Printer 
for only £49.-
Designed exclusively for use with 
the ZX81 (and ZX80 with 8K BASIC 
ROM), the printer offers full alpha-
numerics and highly sophisticated 
graphics. 

A special feature is COPY, which 
prints out exactly what is on the 
whole TV screen without the need 
for further intructions. 

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

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

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

The ZX Printer connects to 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 

n To: 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. 

Order 

6 Kings Parade, Cambridge, Cambs., CB21SN. 
Tel: (0276) 66104 & 21282. 

Qty Item Code Item price £ Total 
£ 

Sinclair ZX81 Personal Computer kit(s). Price includes 
ZX81 BASIC manual, excludes mains adaptor. 12 49.95 
Ready-assembled Sinclair ZX81 Personal Computer(s). 
Price includes ZX81 BASIC manual and mains adaptor. 11 69.95 
Mains Adaptors) (600 mAat9 V DC nominal unregulated). 10 8.95 
16K-BYTE RAM pack. 18 49.95 
Sinclair ZX Printer, 27 49.95 
8K BASIC ROM to fit ZX80 17 19.95 
Post and Packing. I 2.95 

• Please tick if you require a VAT receipt TOTAL £ — 

*l enclose a cheque/postal order payable to Sinclair Research Ltd. for £ 
•Please charge to my Access/Barclaycard/Trustcard account no. 

•Please delete/complete as applicable. I i I I 1 I I I I I I i I J _ J 

Name: Mr/Mrs/Miss I I I I I J I L _ l I I I J I I I I 

Address: I I I I 1 I I I 1 1 I I I I I I I I 1 

I I I I I I I I I I I I I I I I 

P l e a s e print. 

I I I 

I I I 

J_J 
i FREEPOST — no stamp needed. YOCIO 



How the ZX8I compares with other personal computers 
SYSTEM IDENTIFICATION ZX81 ZX80 ACORN APPLE II PET TRS 80 TRS 80 

ATOM PLUS 2001 LEVELt LEVEL II 
ROM 8K 4K 8K 8K 14K 4K 12K 
GUIDE PRICE Basic unit - inc. VAT £70 £100 £175 £830 £435 £290 £375 

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

GOSUB/RETURN. FOR/NEXT IF/THEN • • • • • • • 
STEP • • • • • • 
TAB • • • • • 

ARITHMETIC ABS.RND • • • • • • • 
FUNCTIONS INT • • • • • 

ATN. COS. EXP. LOG. SGN, SIN. SQR, TAN • • • • 
ARCSIN, ARCOS • 

STRING CHRS • • • • • 
FUNCTIONS LEN • • • • • 

ASC(CODE), STRS. VAL. INKEYS • • • 
NUMBERS FLOATING PT+10 "M • • • • • 

INTEGERS • • • • • 
NUMERIC A-Z • • 
VARIABLES AA-Z0 • • • 

An-Zn, n-any alphanumeric String • • 
STRING AS&BS • 
VARIABLES AS to ZS • • • 

AnS to ZnS n=any alphanumeric character • • • 
NUMERIC SINGLE DIMENSIONAL • • • 
ARRAYS MULTI DIMENSIONAL • • • • 
DISPLAY ROWS 24 24 16 24 25 16 16 

COLUMNS 32 32 32 40 40 64 64 
LOW RES GRAPHICS (<7000 pixels) • • • • • • • 
HI RES GRAPHICS {>40000 pixels) • • 

SPECIAL USR (CALL. LINK) • • • • • • 
FEATURES PEEK, POKE (OR EOUIV) • • • • • • 

Sinclair software 
on cassette. 

The ultimate course 
in ZX8I BASIC 
programming. 

If you own a 
Sinclair ZX80. 

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

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

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

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

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

The package comprises a 160-
page manual and 8 cassettes. 20 
programs, each demonstrating a 
particular aspect of ZX81 program-
ming, are spread over 6 of the 
cassettes. The other two are blank 
practice cassettes. 

Full details with your SinclairZX81. 

The new 8K BASIC ROM used in the 
Sinclair ZX81 is available to ZX80 
owners as a drop-in replacement 
chip. (Complete with new keyboard 
template and operating manual.) 

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

6 Kings Parade, Cambridge, Cambs., CB21SN. 
Tel: (0276) 661044 21282. 



REVIEW 
MICROTAN 65 BY JOHN DAWSON 

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

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

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

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

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

You can use the CPU board as a micro-
computer in its own right — it has an input 
capabil i ty — ei ther the a lpha-numer ic 
keyboard or the Hexadecimal keypad — and 
an output function — the U H F modulator 
which connects to a standard 625-line 
television aerial socket. It is, however, only 
possible to save data and programs on tape if 
the Tanex board is connected into the system. 

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

(continued on next page) 

Close view of Microtan 65 — note the excellent keyboard 

Mounted Tanex and Microtan 65 cards 

Figure 3. Graphics demonstration routine to 
produce a sine wave 

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

LIST L1FCF,8 
1FCF A9 4C 85 10 A9 E9 85 1 1 

10 £10,0: FOR J=1 TO 63 1FD7 A9 IF 85 12 A9 CO 8D EB 
20 £ 0 P J , 3 1 + 2 0 * SIN(J/5) 1FDF BF 8D EE BF SD E5 BF 4C 
30 NEXT J 1FE7 4B FC 48 BA 48 A2 00 BD 
40 WAIT 49139, 128 JFEF 00 00 9D OO 02 E8 DO F7 
50 £9,32 1FF7 A9 CO 8D E7 BF 68 AA 68 

OK 1FFF 40 
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(continued from previous page) 

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

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

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

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

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

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

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

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

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

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

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

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

Command Function 
RESET Initialise system and display 

Tanbug mesage 
Mxxxx Modify memory at Hexa-

decimal address xxxx 
LF Step up through memory 
esc Step down through memory 
space Re-open currently-displayed 

memory location 
cr Close currently-displayed 

memory location 
Lxxxx.y List y lines of memory starting 

at address xxxx 
Gxxxx Go, begin program execution 

at address xxxx 
R Display pseudo-processor 

register locations 
S Set single-step mode 
N Return to normal mode — 

clear single step 
P Proceed, past break-point or 

next instruction — single step 
Bxxxx,y Set break-point number y at 

location xxxx 
B Clear breakpoints 
Oxxxx.yvYV Calculate offset between 

addresses xxxx and yyyy for 
Dranch instruction 

Cxxxx.yYYY. Copy block of memory 
zzzz starting at xxxx to yyyy to 

zzzz 
Cntrl P Sv. Tch on off parallel printer 
Cntrl V Sv.-:ch on off serial printer 
Cntrl S Switch oo off screen 
Cntrl L Clear screen — in Basic 
BAS Bas»c cola-start 
WAR Basic warm-start 
C Se: CUTS stancard cassette 

speed - 300 3aud 
_ f Set fas: cassene speed — 

2.400 Baud 
Dxxxx,yyyy, Dump to tape from xxxx. to 
ZZZZZZ yvw usi"g file name zzzzzz 
Fxxxx,yyyy, Fete- 4-om :a:>e from xxxx, to 
zzzzzz yyyy using ' :e name zzzzzz 
Exxxx.yyyy. E*arri->e verify from xxxx, to 
zzzzzz yyyy using file name zzzzzz 
Txxxx Enter Translator assembler 

- at address xxxx 
Ixxxx Interpret disassemble — 

from aoo-ess xxxx 

Table /. The Tanbug co •>- <:$ 

command and return to the main monitor, 
execute a command and proceed to the next 
higher memory location, and execute a 
command and return to the previous location. 

These actions are carried through con-
sistently into the editing commands for the 
Basic imerpreter. The line-feed key, for 
example, updates the current line of Basic ar.d 
then opens the next line for further editing. 
Uniformity of the system commands is part of 
the dialogue design standards which are a 
crucial element in making a computer friendly 
to the person who uses it. 

The heavy manual supplied with the 
Microtan 65 CPU board lists the monitor 
software and gives, among many other things, 
details of Tanbug and examples of how 
routines in the monitor can be built into 
programs written by the user. 

Xbug is a 2716 EPROM which contains 
cassette file-handling routines, and a simple 
assembler/disassembler package. The Tanbug 
monitor recognises the presence of Xbug on 
the Tanex board and the Xbug facilities can be 
accessed directly by monitor commands. The 
Xbug commands are described in table 1 and 
it seems a shame that the cursor and 
terminator keys could not have been 
standardised completely with the rest of the 
software. 

The line-by-line assembler — Translator — 
and disassembler allow you to type standard 
6502 assembler mnemonics. When the I 
Microtan receives a carriage return, the line is 
checked for errors in the syntax and then 
translated into machine code. 

There is a considerable saving in efTort 
compared to entering the same instructions in 
machine code. The spacing of the op-code and 
other fields on the line is important. The free 
format acceptable to Zen and other, more 
sophisticated assemblers is not permitted. In 
the same way, there is no provision for labels 
and it is not possible to store the source code 
on tape for later editing. 

The disassembler — Interpreter — coexists 
with the assembler and will recreate 6502 
mnemonics from machinc code; jump instruc-
tions and subroutine calls display the absolute 
address to which the jump will be made. Once 
again, it is not possible to edit the 
disassembled lines. The fact that the two 

Figure /. Block diagrjrr crotan and Tanex 
boards 
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b a 

+ 5 + 5 1 

CLK DMAREQ 2 

01 02 3 

RST I/O 4 

A1 AO 5 

A3 A2 6 

A5 A4 7 

A7 A6 8 

A9 A8 9 

A11 A10 10 

A13 A12 11 

A15 A14 12 

DMAGNT IRQ 13 

FB NMI 14 

DMAPOT DMAPIN 15 

IOE RAME 16 

ROME R/W 17 

SYNC HB 18 

DB0 19 

DB1 20 

DB2 21 

DB3 22 

DB4 23 

DB5 24 

DB6 25 

DB7 26 

27 

28 

29 

+ 12 + 12 30 

-12 -12 31 

GND GND 32 

Figure 2. Tanbus connections 

CONCLUSIONS 
• The next product from Tangerine will 

be the Tangerine Tiger, which may 
be a packaged twin processor 
computer aimed at the domestic 
rather than the laboratory/hobby 
markets. 

• External expansion from the Tiger 
may be by connection to the 
Mtcrotan range of cards. 

• Such a logical expansion based on 
bus compatibility between the Tiger 
and the Microtan would provide 
peace of mind for anyone who is 
considering buying a Microtan 65. 

• Apart from its successful sales 
figures, the company's future plans 
are based on a complementary 
development of another system 
rather than the production of a 
second changed model of the 
Microtan. 

• A high-resolution board offering 256 

packages are permanently in the system and 
can be called instantly by a single-letter 
command reduces some of the disadvantages 
1 have mentioned. 

Why do you need to keep source code on 
tape when machine code can be stored, read 
back into the computer and disassembled 
instantly? However, the lack of the facilitiy to 
introduce new tines of code into a program 
displacing the rest of the program upwards, 
and re-computing any relative or absolute 
jump instructions is a noticeable limitation. 

The Translator calculates relative jumps 
automatically and is probably worth having 
for that reason alone, as it requires less 
keyboard work and thought than the Offset 
command in the monitor. 

The hardware and software combination in 
the Microtan 65 for dumping and fetching 
data to and from cassette tapes is extremely 
reliable at the standard Computer User's Tape 
System, CUTS, speed of 300 baud. The high-
speed Tangerine format runs at 2,400 baud 
and requires more careful adjustment of the 
volume control level and a little more care in 
choosing a suitable cassette recorder. There is, 
of course, a test program in the Xbug manual. 

The Basic interpreter for the Microtan 65 is 
supplied in three ROM chips which plug into 
the Tanex board. The interpreter occupies 
lOKbytcs and uses Xbug for the tape input 
and output routines. The Basic users' manual 
supplied by Tangerine with the interpreter 
integrated circuits has more than 80 pages of 
well thought-out and presented information. 

The text is interspersed with many examples 
and would be a good general teaching manual 
for Basic. The value of the manual is increased 
in comparison to other Basic interpreters and 
has been written in English for a U.K. 
computer. 

You do not have to cope with U.S. witticisms 
or translate the text from the Kim, Sym, Aim 
and Apple, Pet system specific tracts. The 
examples range from an immediate print 
statement: 
PRINT 1/2, 3*10 ('means multiply, / means 
divide) 
to the derivation of trigonometric functions 

by 256 points and black-and-white 
graphics should be available soon 
and a disc operating system is also 
under development. 

• Finally, you may like to try a program 
from the Microtan companion to 
whet your appetite for the book. 

• Figure 4 is a machine-code program 
which displays the zero-page activity 
on the top half of the screen when 
another program is running: the 
machine-code instructions use a 6522 
VIA in the second socket on the 
Tanex board. 

• Enter the code, execute the program 
by G IFCF and enter Basic; protect 
the program by answering 8100 to 
"'Memory Size?" and then be 
fascinated. 

• Both the Toolkit and the Microtan 
companion enhance what is already a 
most attractive computer. 

such as the hyperbolic and inverse hyperbolic 
ratios and a simple routine for sorting lists of 
string data. 

The examples are pure in that they are 
intended to show how the Basic language 
works rather than to demonstrate specific 
applications for the machine. The machine 
does not have the Acorn Atom's instant facility 
for entering assembler/machine code; nor are 
there instructions such as 'Print Using', If-
Thcn-Else, or Print @. 

Deck and Doke are absent and you cannot 
directly open and close a data file on tape. 1 
confess that none of these omissions is 
particularly worrying or limiting except 
perhaps the If-Then-Else instruction, which I 
can achieve in any case with one extra line in a 
program. 

On balance, I think that the machine's 
advantages lie with orthodoxy particularly 
when the Microtan companion book is available 
for those who wish to adopt a radical approach 
to their programming. The techniques in the 
Microtan companion for extending the 
machine-code call instruction, USR (I), should 
keep many people occupied for a considerable 
time. 

The Microtan companion and the EPROM 
Toolkit give an extra dimension to the 
Tangerine Microtan. The EPROM contains a 
number of extraordinarily useful additional 
commands including, among others: 
Control A Clear screen and set alpha mode 
Control G Clear screen and set graphics mode 
Control N Autoline numbering 
Append Append a named file from tape 
Re-number Re-numbers lines. Goto and Gosub 

instructions 
Control Z Calculates a decimal number from 

an entered Hexadecimal number 
# 0 to #10 Powerful machine-code graphics 

routines 
The Append command is worth the price of 

the chip alone as it makes serious pro-
gramming possible by the development of sub-
routines which can be stored on tape and then 
incorporated into other programs at a later 
date. For example, I shall store a standard set 
of printer routines oh tape for use with an 
Epsom MX-80 F/T. 

The graphics instructions are another giant 
leap forward for Tangerine owners. The 
routines are very fast and flexible, the VDU 
can be filled faster than your eye can twinkle 
and figure 3 is a listing of a demonstration 
program. 

Having started by saying grandly that the 
Tangerine system reminds me of fine equip-
ment, it is a little embarrassing to have to 
confess that the first integrated circuit 
containing the new Tanbug 2.3 which I 
received appeared to be faulty. Even Rolls 
Royces go wrong sometimes and then mal-
functions occur; it is the attitudes of the 
manufacturer which are vitally important. 

I have visited many small computer 
companies and there is an enormous diversity 
of management styles and staff attitudes. Some 
are disorganised, others are autocratic and 
repressive, others are friendly and enthu-
siastic. When I visited Tangerine I liked the 
attitudes as well as any I have seen anywhere. 
It should be self-evident that staff motivation 
and attitudes to work are an integral part of 
running a business successfully. Ei 
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ACORN 

Why Wait - ATOMS in Stock 
Contact the ACORN SPECIALIST IN YORKSHIRE 

£232.00 
£ 30.00 

£475.00 
£ 3.20 

New Hardware 
•ACORN GP-80 Printer + Cable 
•ATOM Word Pack ROM 
•ATOM Word Processor = Expanded ATOM + 
GP-80 + ATOM Word Pack ROM + Cable 

•Extra Memory per 1K 
New Software from ACORNSOFT 

•GAME 1 Asteroids + Subhunt+ Breakout 
•GAME 2 Dogfight + Mastermind + Zombie 
•GAME 3 Rat trap + Lunar Lander + Black Box 
•GAME 4 Star trek + Four Row + Space Attack 
•GAME 5 Invaders + Wumpus + Reversi 
"GAME 6 Dodgems + Simon + Amoeba 
•GAME 7 Green Things + Ballistics + Snake 
•GAME 8 Stargate + Go-Moku +Robots 
•SOFT VDU New character set design 
•MATHS PACK 1.MATHS PACK 2.MATHS PACK 3. 
•UTILITY PACK 1. Disassembler-*- Fast COS + Renumber 
•ATOM DATABASE Versatile & efficient 
•PEEKO-Processor Simulates micro 
•ATOM FORTH Full implementation 
•ATOM FORTH User's Guide 

BOOKS 
•ATOM Business by J. Phipps 
•ATOM Business (Cassette) 
•The ATOM Magic Book 
•Getting Acquainted With Your ACORN ATOM 
ALL PRICES INCLUDE UK P&P + VAT WHERE APPLICABLE 

ELTEC SERVICES LIMITED 
232 MANNINGHAM LANE 

BRADFORD BD8 7HH 
TEL: 0274-491372 

11.50 
11.50 
11.50 
11.50 
11.50 
11.50 
11.50 
11.50 
11.50 
11.50 
11.50 
11.50 
11.50 
11.50 
5.00 

6.95 
8.63 
5.50 
7.95 

.@@5)@@@@QUICKSILVA PRESENTS A RANGE OF QUALITY 
@ @ @ @ @ HARDWARE / SOFTWARE FOR THE 

r- -

HARDWARE — All hard wore is sent with complete instructions and 
programming examples . Please allow 28 days for delivery . 
QS MOTHER tt>. Z X - 8 0 / 8 1 - fip: oo 
Extends existing port fo allow any Rom Pock + two other boards to be fihed 
On board 5V. Regulotor ; Two 23 way double sided edge connectors for odd-ons. 
QS 3K RAM BP. ZX 8 0 / 81 £18 = 00 
Reliable (pre-shrunk?) Static Rom Board which combines with the Computers 
internal IK to give o totol of 4K . Plugs direct into Computer or Mother Board . 
QS SOUND BP. ZX 80 /81 £25 : 00 
A programmable sound generator board using Ihe versatile AY-3-8910 . 
3 Pitches / 3 Volumes / Noise source / two 8 bit Input ; Output Ports / Envelope 
shaper , oil controlled from 'BASIC' . Plugs into any external amplifier . 
QS CHARACTERS BP. ZX 81 ONLY £25 : 00 
*Stmple Hardware mod (1 cut ; 1 resistor ; 1 wire ) required to ZX-80 .* 
Gives two programmable character sets of 64 characters eoch . Uses grophics 
key to shift between the two sets . Uses NO Ram space . Create your own 
characters - Upper ond lower case alphabet ; scientific characters; fine line 
graphics character* ; gomes characters (real space invoders) , Works with 
existing programs and with the Printer , Price includes Demo Cassette . 
_QS CONNECTOR . ZX-80 / 81 £ 3 : 00 
Consists of two 23 way double sided edge connectors sock to back 
for any-or all QS Expansions , (Except Ram Boards ) 

One needed 

SOFTWARE All software is recorded twice on high quality cassettes 
and Is lent complete with full operating Instructions . 
QS DEFENDER . 3K RAM minimum 4K or 8K ROM -£ 5 ;50 
Fast, Flicker free , Machine code , Moving graphics version of Arcode Game. 
Most complex moving graphics game yet for ZX-Computers , Up to 84 Fat 
moving characters on screen at once . First ond only Full screen display . 
QS LIFE 4K RAM Minimum Zx-81 ONLY £ 4 : 5 0 
Fat program with Mochlne Code cell generation ond screen display routine . 
Simulates the growth of living cells In o 20 * 32 Matrix .Random or programmed 
start paltloni plus M/C routine make this a fat , complex and varied progrom , 

Send S, A. E, for FULL data sheets on all hardware and software . Cheques 
made payoble to 'Quicksilva' and orders sent to the following oddress 
QUICK5ILVA: 95 , UPPER 8ROWNHILL RD,: MAYBUSH : SOTON : HANTS, J 

MICRO-8G UK Subscription Dept. 
24 Woodhill Park Pembury Tunbridge Wells Kent TN2 4NW 

WE MUST BE GOING SOFT!! 
IS THIS special offer too good to be true? 
NOT IF it's from MICR0-80 — the specialist magazine for the TRS-80 and VIDEO 
GENIE. 
IF YOU complete the coupon below and take out an annual subscription to 
MICRO-8O we will send you a FREE program cassette worth almost as much as the 
subscription itself. 
MAKE SURE you are not missing out — subscribe now! 

Please enrol me for an annual subscription and send me my FREE cassette program. I 
enclose £16.00 
(enclose your cheque/P.O. made payable to MICR0-80 and send to the above 
address) 
Software offer applies to U.K. residents only. Overseas subscription rates on 
application. 
Name 
BLOCK CAPITALS PLEASE 

Address 

YC LO'FLL 
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Step by step with the 
computer system 
designed for 
tomorrow. 
* 6502 Microprocessor 
* 2K Monitor TANBUG 
* Intelligent socket accepts keypad 

or full ASCII Keyboard 
* Chunky Graphics and Lower Case 

Options 
* Connects to unmodified B/W or 

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

Microtan 65 
C 7 Q ' 0 0 R e a d Y 
L / J +VAT Built 

£69- oo ^ 
+VAT 

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

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

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

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

Chunky Graphics Options 
For drawing simple lines and graphs, 
or for animated games, Chunky 
Graphics is a low cost answer. This set 
of chips plug into the Microtan board 

and allow graphics to be built up on 
the screen at a resolution of 64 rows 
by 64 columns. 

Lower Case Option 
To extend the character set to 128 
characters, allows for real descenders 
on lower case characters and a set of 
extra symbols and characters for 
simple graphics. 
Microtan Accessories 
20-way Hex keypad MPS 1 Basic power 

supply 
Aerial connector lead 
Full ASCII Keyboard 
MPS 2 Full system 
power supply 
Mini — motherboard 
Microtan is available 
ready-built or as a kit. 
We recommend that 
you should have some 
soldering experience 
before attempting the 
Microtan Kit. although 
if you do run into 
problems you can 
make use of our ''Get 
you Going" service 

{telephone for details). 
TANEX 

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

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

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

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

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

Serial I/O 
Also on the expanded board is a serial 
I/O port that can be used to interface 
RS232 or 20Ma loop terminals or 
VDU's, again all controlled by TANBUG 
V2.3. 

Whether Tanex is purchased in a 
minimum or maximum configuration, 
Tanex will buffer the data bus and 
configure the system memory map for 
maximum expansion. 

To complete Tanex, a 
comprehensive user guide is supplied 
which contains full constructional 
details. This manual is also available 
separately. 

TANEX options 
10K extended MICROSOFT BASIC 
Serial I/O Kit 
Extra RAM (2114s) 
XBUG 
6522 V.l.A. 
2716 EPROM for your own software 

Tanex (Mm Conlig) KH £5095 inc VAT and P& P 
Tane* (Mm Conttg) AssemD led £62 45 inc VAT and P 4 P 
Expanded Tanex Kit £10466 inc VAT and P 4 P 
Expanded Tanex Assembled £11616 inc VAT and P & P 

t a n g e r i n e 

(oiiia m 
Forehill Works, Ely, 
Cambs. CB7 4AE. 
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PROJECT t 

CONTROLLING ELECTRIC 
In his last article John Dawson 
showed how a radio-controlled 
transmitter and receiver could 
be used with a computer, and 
built a radio-controlled pen 
recorder. Having shown in 
principle that a computer can 
be used as a remote device he 
now explains how DC electric 
motors can be controlled. 

THE CHARACTERISTICS of shunt and series-
wound DC motors can be complex. In them, 
electromagnets are used to generate a magnetic 
field inside which the rotor spins. The devel-
opment of magnets made from rare-earth 
ceramic materials has produced far greater 
field strengths. Permanent-magnet DC motors 
are now used in many applications which 
would not have been feasible 10 or 15 years 
ago. 

The concurrent development also of large 
power transistors, Darlington power trans-
istors and, most recently, power field-effect: 
transistors, FETs, permits the regulation of 
DC motors by using techniques such as pulse-
width modulation, PWM, of the voltage 
applied to the motor. 

New DC permanent-magnet motors are still 
expensive, but the excellent high-torque motor 
illustrated is available at a cost of£3 to £5. The 
motor is a windscreen wiper motor from a 
Datsun 120A and I obtained it from a car 
breakers. 

The motor runs on 12V, can be reversed by 
reversing the polarity of the applied voltage, 
weighs 1kg. and consumes slightly less than 
1 amp with no load. There are three brushes 
on the commutator inside the motor which are 
set at different angles, and various speeds can 
be achieved by switching the power supply 
between them. 

The output shaft of the motor drives a 
worm-reduction gear which has a ratio of 
approximately 80:1 which slows the final shaft 
output speed to between 40 and 60 revolutions 
per minute, rpm. The gear driven by the 
worm is made of plastic, and inside the 
housing for the reduction drive there are two 
contacts which are connected when a metal 
segment on the plastic gear rotates past them. 

At the output shaft, the motor has consider-
able torque. When the motor is stalled, which 
is impossible by gripping the shaft, the current 
consumption rises to between 3 and 4 amps. 

The output shaft on the motor in the illus-
tration is just under 2.5cm. — lin. — long, 
which is unusual and makes this model much 
simpler to use. The wheel in the photograph is 

15cm. in diameter — 6in. — and is available 
from many hardware shops. It is intended as a 
replacement wheel for domestic appliances 
and children's toys. 

The wheel is a loose fit on the output shaft 
from the motor and if the retaining nut from 
the windscreen wiper motor shaft is forced 
into the hub of the wheel, a mechanically-
inelegant but practical connection may be 
made. 

When the motor unit is mounted as one of 
two drive units on a remotely-controlled 
trolley, it will need a pin through the wheel 
hub and the axle to transmit both forward and 
reverse drive. 

The Acoms AP-435 digital proportional 
radio-control system, which serves as our 
radio-control interface, was described in the 
last article. The servos used as actuators for 
model control are connected to the receiver by 
three wires. The red and black wires carry 
power from the 6V receiver battery to the 
servo and the control signal is transmitted as a 
series of variable width pulses down the third, 
white wire. 

Figure 1 illustrates the PWM signal that sets 
the output from the servo. The horizontal 
scale in the figure is distorted to emphasise the 
change in width of the signal pulses. 

Within the 20ms. period, a pulse for each 
of the four proportional channels is trans-
mitted. One of the purposes of the receiver is 
to demultiplex the incoming stream of digital 
information, routeing information from the 
correct input channel, used for joystick move-
ment, on the transmitter to each servo. 

Clearly, the transmitter will need to send 
some information with each package of control 
data to synchronise the receiver. Taking into 

The motor 
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MOTORS 

The motor with wheel attached 

account the fifth output sockei on the radio-
control receiver, you might expect that the 
maximum pulse width from one channel 
would be between 3 and 4 ms. — 3.5 x 5 = 
17.5ms. total. 

In fact the pulse width varies from 0.5ms. to 
3.5ms. when the input to the transmitter 
encoder chip is connected to ground or +5V 
respectively. 

The pulse stream output from the radio-
control receiver cannot be used directly to 
control a motor as the duty cycle varies over a 
limited range — 0.5 to 3.5ms. repeated every 
20ms. equals 2.5 percent to 17.5 percent, 
Effective PWM of a DC motor requires a duty 
cycle which is variable from close to zero to 
100 percent. 

Figure 3. Motor interface circuit 

Figure 2 is the circuit diagram for an inter-
face to convert the PWM signal from the radio-
control receiver to an analogue DC output at 
the collector of TR3. To test the circuit on its 
own, a load of approximately 5,000 ohms 
should be connected between the collector of 
TR3 and the '+ 12V supply line. 

The transistor types should not be critical in 
this application and most small-signal NPN 
transistors should work successfully. Using 
the joystick on (he radio-control transmitter — 
varying the width of the receiver output pulse 
from 0.9ms. to 1.7ms. — I obtained a swing in 
the collector voltage of TR3 of 2 to 7V. 

Figure 3 shows the circuit I used to vary the 
power applied to the windscreen wiper motor. 
Four TIP3055 NPN power transistors, equiv-
alent to 2N3055, are connected in a bridge and 
must be arranged so that either transistors 2 
and 3 are conducting, which drives the motor 
in one direction; or transistors 1 and 4 
conduct, driving the motor in the reverse 
direction. 

The transistors on the same side of the 
bridge, i.e., 1 and 3, must never be allowed to 
conduct simultaneously as this will short-
circuit the power supply and burn out the 
transistors. 

The 555 timer IC is connected as a free-
running oscillator with a variable mark/space 
ratio. In other words, the period of time for 
which the timer is turned off is constant while 
the time for which it is turned on can be varied 
by changing the DC voltage applied to pin 5. 

The arrangement shown in the circuit 
diagram is unsophisticated and cannot have an 
ideal duty cycle from zero to 100 percent. A 
more complex circuit utilising a dual timer. 

+ 12 v I IN 3002 

={=000 ?F $ 6 K 8 

0 , ' V 

m 

Conlfot 

"X" 

OiSChOrQ* 

|22K 

Thrtshoid 

= r i r F 

dT 

• 12 V 

Xx 

4 8 

3 

6 Oulpul 

I Gftuid 

•56 ft 

For word 

TR4 
2N3533 

ik8 / P T TRVq\ iKB 

ov 

the 556 made by several manufacturers, could 
be constructed in which one half of the IC 
generates a constant-width pulse when it is 
triggered by variable-frequency pulses from 
the other half of the chip. 

In my experience, the minimum period for 
which the motor is turned on should be not 
less than about 50ms. to take account of ihe 
inertia of the rotor. 

The fixed-space period in the simple circuit 
cannot be overcome by increasing the 
frequency at which the 555 chip operates since 
the mark period also shortens, and the point is 
reached at which the motor turns sluggishly 
while singing quietly to itself at the frequency 
of the applied modulation. This is unsatis-
factory. 

The IN3002 diode is intended to prevent 
voltage surges caused by the motor from inter-
fering with the operation of the timer. Despite 
adding a 7812 voltage regulator IC to the 
positive supply line to the timer, there arc 
conditions using the radio-control interface in 
which the system locks up, turning either full 
on or completely off. 

I expect that replacing the 1,000/u farad 
smoothing capactor with a 20,000-30,000 
jiu farad capacitor will help. Putting the motor 
drives on to a trolley powered by a car battery 
should reduce the problem, and the battery 
has a lower internal resistance than the mains 
power supply used for the initial construction 
and testing. 

The motor can be reversed by applying the 
PWM signal to point B which will turn on 
transistors TR5 and TR8 — 1 and 4 in the 
bridge. Probably the simplest way to achieve 
this is to duplicate the 555 or 556 timer circuit 
for the reverse input to the bridge, breaking 
the pin 4 connection at E and connecting the 
re-set pin on each timer to alternate outputs on 
a 7474 flip flog IC — see figures 4 and 4a. 

Using the Q and Not-Q outputs will guar-
antee that both arms of the bridge cannot be 
turned on at the same time and the motor can 
be reversed by putting a pulse into the clock 
input on the 7474 chip. 

Alternatively, it should be possible to gate 
the stream of pulses from one 556 to either the 
forward or reverse inputs to the bridge using a 
flip-flop and some simple T T L 7400 Nand 
gates. The DC voltage which varies the 
frequency of the timer is applied at point A 
and could be derived from a local sensor as 
well as the remote computer. 

For example, the classic tortoises built by 
Dr Grey-Walter had only two sensors — a 
rotating photocell on the top of the tortoises' 
"shell" and a sensor to detect a collision. Yet 
two of the machines would generate quite 

(continued on page 53) 
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Z X 8 1 SOFTWARE Z X 8 1 

THE ORACLE'S CAVE 

TRAPPED IN A MYSTERIOUS CAVE COMPLEX YOU 
MUST USE SKILL AND DARING TO FULFIL YOUR 
CHOSEN QUEST. ONLY THEN WILL THE ORACLE 
RELEASE YOU FROM THE FIENDISH MONSTERS AND 
DEMONS WHICH CONFRONT YOU AT EVERY TURN. 

THE RISKS ARE GREAT BUT SO ARE THE REWARDS 
IN THIS FASCINATING NEW ADVENTURE GAME FOR 
ONE OR TWO PLAYERS. EACH DESCENT INTO THE 
ORACLE'S CAVE PRESENTS A DIFFERENT AND 
EXCITING EXPERIENCE. 

WRITTEN ESPECIALY FOR THE 16K ZX-81 THIS 
PROGRAM IS AVAILABLE IN LISTING FORM WITH 
FULL INSTRUCTIONS AT £5.95 (ADD £1.00 IF 
REQUIRED ON CASSETTE) 

SEND CHEQUE/PO WITH ORDER TO: 

I DORIC COMPUTER SERVICES 
17 CLAYBROOK AVENUE 
LEICESTER LE3 2GX 

* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

MACHINE LANGUAGE MADE SIMPLE 
ZX80 AND ZX81 

This new book is a must for any SINCLAIR user who 
wants to make full use of his SINCLAIR ZX80 and 
ZX81. Go beyond Basic into the world ol MACHINE 
LANGUAGE PROGRAMMING and open computer 
horizons you never thought possible! Learn how to use 
the SINCLAIR computer's own language and finally 
find out what PEEK and POKE is all about! 
MORE COMPUTING POWER IN LESS 

SPACE! FASTER 
RUNNING PROGRAMS! 
Written (or the complete beginner as 
well as for the experienced 
SINCLAIR user, MACHINE 
LANGUAGE MADE SIMPLE has 
over 120 pages packed with 
programming techniques, hints and 

•v m ; 

r^s iDg tips 
WRITE YOUR OWN MACHINE LANGUAGE 

'PROGRAMS... 

* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

. 'USEFUL BASIC PROGftAV 'OEDi" MACHINE LANGUAGE * COMPLETE 
^DESCRIPTION OF THE INSTRUCTIONS GROUPEDBV SJBJECT AND BY 
^-USEFULNESS' NUMEROUSSAMPLE MACHINE LANGUAGE ROUTINESOESIGNEO* 
^SPECIFICALLY FOB THE SlNCLAI R 30 & 8' 'S MPLE EASY TO USE LOOK UP Jr 
* TABLES ^ £ 8 . 9 5 (plus sopp&p) 

I 
I 
I 

Please senore cop.«S MACHINE LANGUAGE MADE SIMPLE 
FOR YOUR ZXBO A ZX 81 O'SS'S "" "re Holsb Publishers, 

131 Tr<j?a 3, • =s _ )n<j3r SE10 
Corrcscopoerice CoKage. Glebe S ta ron^o Cidddi^gion. 
Leigruon Bufra rd Bedfordshire LU7 
Please enclose c n o q ^ Or P O lor £9 45 pe^ cosy O - c e ' i O j ' s : e n e UK £9 95 
NAME 
AOORESS YCIO 

ZX80/81 16K RAM PACK 
2K RAM Pack £15.95 
4K RAM Pack £22.95 
8K RAM Pack £34.95 

16K RAM Pack £42.95 
ZX Keyboard £27.95 

RAM PACKS. All RAM Packs are supplied built and tested, and simply plug into 
your port on the rear of the computer. The 2K and 4K RAM work with the 
onboard RAM, example 4K + Onboard = 5K. 
KEYBOARD. A full size keyboard for the 80/81. The keyboard has all the 80/81 
functions on the keys, and will greatly increase your programming speed. It is 
fitted with push type keys as in larger computers. 

Please add £1.00 P/P for above items 
Specify on Order ZX80/81 

dk'tronics 
23 Sussex Road, Gorlesto, Gt. Yarmouth, Norfolk 

Tel: Yarmouth (0493) 602453 
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I continued from page 51) 
complex behaviour when put together in a 
room, approaching each other and then retreat-
ing or circling. 

Reluming for a moment to figure 1 clarifies 
one aspect immediately — the servos used by 
Acorns can be controlled directly by the 
.Microtan. The 6522 Versatile Interface 
Adaptor, 6522 VIA, contains timing circuits 
which can he used to generate variable-width 
pulses depending on data values stored in the 
appropriate memory locations. It should be a 
simple matter to run the pen recorder or many 
other devices directly from a Basic program in 
the Microtan. 

The Tanex expansion board for the Tanger-
ine Microtan computer uses the 6522 VIA to 
implement two eight-bit, bi-directional, 

parallel data ports, two 16-bit programmable 
timer/counters and a serial T T L data port. 
The board has sockets for two VIAs. 

The 6522 VIA is truly a remarkable integ-
rated circuit with more different functions 
built in than the 7.-80 parallel inpui/output 
chip, PI/O. A block diagram of the 6522 IC — 
figure 5 — illustrates the internal organisation 
of the chip. The parallel ports allow each bit to 
be set up as either an input or an output by 
loading a profile or mask into the data 
direction register - DDRA/DDRB. 

The second timer, T2, operates as an inter-
val timer when a control bit is set in the 
auxiliary control register. The counting period 
for the timer is established by loading data 
using a write-T2C-H operation after the low 
byte has been loaded by "write T2L-L". 

Approximate outside values for the range of 
pulse length required — 0.5 to ?.5ms. — 
will be 325 decimal to 2250 decimal. The 
timer is triggered by the write-T2C-H 
operation. 

The first timer, T l , consists of two eight-bit 
latches and a 16-bit counter. This timer can be 
programmed to act as a free-running variable-
frequency oscillator. A number to control the 
width of the output pulse can be loaded into 
the low-byte latch and when a second number 
is written into the high-byte latch with a write-
T1C-H operation, the data from both the 
latches is transferred to the 16-bit counter and 
the timing process started. 

The counter is decremented at the system 
clock rate of 750kHz. When the counter passes 
zero an interrupt is generated and can be used 
to initiate a write operation to the high bvte of 
timer 2 and, consequently, to produce an 
output pulse which will recur 20ms. later. 

The circuits and devices in this article are not 
glossy, finished products — they work, 
certainly, hut are intended primarily as a 
source of ideas on which you can build and 
explore. Unfortunately an oscilloscope is 
almost essential for examining variable pulse 
widths but it does not need a sophisticated 
specification to cope with the pulse trains pro-
duced by these circuits. The only other test 
instruments I have used are a 20,000 ohm/volt 
multimeter and a resistance substitution box. 

It is very easy to imagine that something you 
wish to achieve can be done only with exactly 
the required tools, and the expansionist era of 
the 1950s and early 60s in the universities and 
other sectors of education tended to reinforce 
the philosophy that you had to have the proper 
equipment to conduct good research. 

Yet an earlier generation of scientists were 
used to adapting what was often military 
surplus equipment. Many great men such as 
Faraday or Rutherford were used to construct-
ing their own apparatus. When Lord Ravleigh 
was separating the rare gases from nitrogen he 
needed a dry room in which to carry out 3n 
experiment and he hung freshly aired blankets 
around the walls of his laboratory. 

Resourcefulness of this nature can allow the 
production of effective equipment from simple 
materials whose original design often have no 
direct relevance. Si 

Figure 4. Connection diagrams 
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Figure 4a. 555 timer internal connections Figure 5. Block diagram of 6522 
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new and 
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Sams Books 

Bridge SoPtware 
Quality SoPtware 
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". . . well thought out. . . excellent documentation . . . much 
the best of any / have had for the ZX80" (J. M„ Edinburgh) 
"16K MUL TITEXT for the ZX80 is excellent" (K.S., Nottingham) 
"Enjoying 'GAMES' (for the ZX81) very much - 'Letter Square' 
is quite addictive" (F.W., Manchester) 
ZX80 software now half price — send s.a.e. for detaifs. 
SAMPLE PRICES for 2X81 software: 
1K GRAPHICS (Kaleidoscope, Large Print, Medium Print, Draw a 
Picturel, Manual only (contains accurate listings, notes, 
information and ideas) £3.00 
Package of cassette and manual €4.50 
IK GAMES (Duck Shoot, Moonlander, Hangman, Crossword, 
Letter Square). Cassette and instructions... £3.00 
16K GALAXY INVADERS in machine code. Cassette and 
i nstru ctions £2.50 
16K MULTIGRAPHICS — create drawings, advertising displays, 
etc. on screen. Displays can be saved on tape, printed on yourZX 
printer. Cassette and instructions £3.50 
1K STATISTICS - cassette and instructions ..£3.00 

Send s.a.e for details 
* Mail order only * 

BRIDGE SOFTWARE (Y) 
36 FERNWOOD, MARPLE BRIDGE 
STOCKPORT, CHESHIRE SK6 5BE 

NORTH EAST 
MICROCOMPUTER CENTRE 

AND ENTHUSIASTS CORNER 
ACORN - VIDEO GENIE - SWTP etc 

PRINTERS 
SEIKOSHA, GP80, EPSOM, ANADEX 

QUME ETC 
DISC DRIVES 

FOR ALL MICROS 
CHIPS - RAM, SUPPORT ETC 

ACCESSORIES 
PLUGS CABLES ETC. 

CONSUMABLES 
PAPER CASSETTES AND DISKETTES ETC 

MAINTENANCE 
FULL SERVICE AVAILABLE 

FOR FULL DETAILS, INFORMATION & PRICES 
CONTACT 

HCCS ASSOCIATES 
533 DURHAM ROAD LOW FELL 

GATESHEAD TYNE & WEAR 
(0632) 821924 

Don Loncoster 
The Cheap Video 
Cookbook 

£3.85 672-21524-1 

Mitchell Waite 
Computer Graphics 
Primer 

£8.40 672-21650-7 

Stephen Murtha ond Mitchell Woite CP /MtM Primer 
£7.75 672-21791-0 

J. Krutch 
Experiments in Artificial 
Intelligence for 
Small Computers 

£4.50 672-21785-6 

David Fox and Mitchell Woite Pascal Primer 
£11.00 672-21793-7 

J. Downey ond S. Rogers 
PET Interfacing 

£11.00 672-21795-3 

Morvin L. De Jong 
Progamming and 
Interlacing the 6502, 
with Experiments 
£10.35 672-21651-5 

Elmer C. Poe 
and James C. Goodwin 111 
The S-100 and 
Other Micro Buses 
Second Edition 
£6.45 672-21810-0 

Leon Scanlon 
6502 Software Design 
£7.50 672-21656-6 

Andrew C, Stougoard, Jr. 
6801,68701 and 
6803 Microcomputer 
Progamming and 
Interfacing 
£9.05 672-21726 0 

Andrew C. Siaugoard Jr 
6809 Microcomputer 
Programming and 
interlacing, with 
Experiments 
£9.05 672-21798-8 

Don Lancaster 
Son of Cheap Video 
£5 80 672-21723-6 

Jonathan ond Christopher Titus 
and David Larsen 
TRS-80 Interfacing: Book i 
£5.80 672-21633-7 

TRS-80 Interfacing: Book 2 

£7.10 672-21739-2 

Mitchell Waite and Michael Pardee 
Your Own Computer 
Second Edition 
£5.15 672-21860-7 

William Barden. Jr. 
Z-80 Microcomputer 
Handbook 
£5.80 672-21500-4 

Elizabeth and Joseph Nichols 
and Peter Rony 
Z-80 Microprocessor 
Progamming and 
Interfacing: Book i 
£7.75 672-21609-4 

Z-80 Microprocessor 
Progamming and 
Interfacing: Book 2 
£9 70 672-21610-8 

Prices are correct at the time of 
going to press but may be subject to | 
change. All titles advertised are 
published as paperback books. 

For details of our full range of Sams 
Computing Books please write to 
Jean Walmsley at Prentice-Hail 
International at the address below 

Dealer enquiries are welcome: 
please contact Roy Jones at the address below or 

telephone Hemel Hempstead (0442) 58531. 

Prentice-Hall ^ »International 

66 Wood Lone End, Hemel Hempstead, Hertfordshire, HP2 4R6, England. 
Exclusive distributor of Howard W, Sams books in the UK and Europe. 

v 0 I' 
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RESPONSE FRAME 
Do you have a problem? Your manual is 
incomprehensible or you just cannot get the 
hang of that programming trick you tried — 
whatever it is, Tim Hartnell and Trevor 
Sharpies will do their best to answer your 
queries. Please include only one question per 
letter and mark them "Response Frame". 

VIC COLOURS 
• I saw the Vic in action at a 
c o m p u t e r show recent ly at 
W e m b l e y , a n d w a s m o s t 
impressed by the colours. Are 
they hard to program? I have not 
had any experience working 
with a computer. 

Martin Marshall, 
Greenford. 

TH E COLOURS can, indeed, look most 
impressive on the Vic, hut we arc 
afraid any explanation on how you 
program them may not mean much 
if you have had little previous 
experience. However, you shouldn't 
worry about that — you'll find that 
after a few days' hand-on experience, 
you will be able to add colour easily 
to your programs. You can set the 
border, the area around the text 3rca, 
with any of eight colours. Also, the 
background behind the text can be 
set with any of 16 colours. The 
colours are specified by bit patterns 
in the colour-control register at 
location 36879. You can choose the 
appropriate value for the pair of con-
tours you want from a table which 
Commodore supplies. Suppose you 
want a black background and black 
border, then you enter: 

POKE 36879,8. 

While for a green background with 
purple border you enter: 

POKE 36879, 72. 
By setting bit 3 of the same 

register from one to zero, you can 
reverse for cach colour position the 
colour of the graphic and that of the 
background. 

ADAPTED ZX-80 
• I own a S i n c l a i r ZX-80 
equipped with the new SK Basic 
ROM. Although much has been 
w r i t t e n on the f u n c t i o n a l 
capabilities of the ZX-80, and 
more recently with the ZX-81, 
very little information has been 
released with respect to the 
adapted ZX-80. I would greatly 
appreciate any information you 
may have on the adapted ZX-80. 
Furthermore, I am considering 
the possibility of increasing the 
storage capacity by fitting the 
16K RAM pack. Do you think 
that the advantages will override 
the increased expense? 

D Dawson, 
Leeds. 

I'm: m w - R O M ZX-80 is identical to 
the ZX-81 in all respecls except one, 
and so nearly everything written for 
the ZX-8-I will apply to your 
machine. T h e only exception is the 
display. As you know, the ZX-80 and 

those fitted with new ROMs exhibit 
the most alarming flicker whenever a 
key is pressed, and the screen goes 
blank while the machine is ihinking. 
This does not happen on the new 
XX-8 i when in ihe Slow mode. You 
can now buy a kii from Compshop 
which gives new-ROM ZX-80s the 
flicker-free display, hut the ku is 
certainly not lor beginners. Apart 
from this, read everything on the 
ZX-81 as though it applies to your 
machine. As you probably realised to 
your sorrow, the IK ZX-81 will lake 
far less program than the IK ZX-80, 
so for many programs a larger 
memory than IK is required. There-
lore, the I6K pack, which contains 
far more memory ihan you are ever 
likely to need, could be a wise invest-
ment. h is unfortunate that, despite 
claims to the contrary from Sinclair 
Research, the 16K packs have not 
proved in our experience very 
reliable, and lend to forget every-
thing they are holding at random 
intervals. However, if you're pre-
pared to accept this as a possible 
defect with the I6K pack you buy, 
by all means go ahead. There is a 
simpler solution if you feel I6K is 
more than you need — see P C 
Jowsey's letter. 

TROUBLE IN STORE 
• We have a ZX-81 and find it 
impossible to store programs 
from it on cassette. Sinclair 
a d m i t s t h e r e h a v e b e e n 
problems, and has issued a 
leaflet but says it takes some 
time to distribute. Can you offer 
any advice? 

D Somerville, 
Tetteuhall. 

Yoi" SAY you find it impossible to 
"store" programs on cassette. We 
assume you mean you can put 
something on to the casseite, but 
cannot then transfer it from cassette 
back into your Z.X-81. If you find 
you cannot even put something on to 
the tape, you have a problem with 
your machinc, and it should be 
returned for service. If, however, 
you can put the material on the 
cassette, bul cannot then transfer it 
back, try the following. Always clean 
the recording head before loading or 
saving. Use computer quality tapes, 
preferably C-12s or C-20s. Buy good 
quality leads and do not let the leads 
from the ZX-81 to the power supply 
cross over your cassette leads. If you 
can afford it, buy a head dc-
nwgnetiscr, £5 to £11, and use ii 
regularly. Make a security copy on 
your own machine of any software 
you buy. You'll find you have far 
less t roub le loading p rog rams 

recorded on your own equipment 
than you may do with software 
r e c o r d e d on a n o t h e r ca s se t t e 
machine. The loading technique 
should be: Stan the tape. When the 
silence begins, press Load ihen 
Newline. The ZX-81 needs at least 
half a second of silence to load. 
Make a short, three-line program, 
and use ir to practise loading at 
different volume setting. When you 
achieve success, make the volume 
setting permanent — with a stuck-on 
paper arrow to mark the spot, or a 
little notch — and always set it to 
this point. Use batteries it you can, 
and do not use them for anything 
else except your ZX-81 so they stay 
fresh. 

R A N D O M 
NUMBERS 
• I have a S h a r p PC-1211 
pocket computer . There is no 
funct ion on it to generate 
r a n d o m n u m b e r s , and the 
routine given in the manual is 
l o n g , a n d d i f f i c u l t t o 
manipulate . Can you give me a 
s i m p l e p r o g r a m which will 
producc random numbers in a 
specified range? 

I. Salter, 
IjfiidOH jVU-"/ft 

HERE is a one-line program which 
will fit the bill, and can be adapted 
easily for any computer with Basic 
and floating-point arithmetic. It has 
been set to produce numbers in the 
range one to six but that can be 
changed. Put it in a subroutine, 3nd 
call it when a random number is 
required. 
X - ( X + 77l7rt5:X = X-INT(X): 
D = INT|X*6) + 1 

BASIC DIALECTS 
• As a would-be purchaser of a 
personal computer in the £200 
range, I was interested to read 
the first e d i t i o n of Your 
Computer. O n p a g e 3 5 , 
Response Frame, under the 
heading "Best computer", you 
compare the ZX-80, the ZX-81 
and the Acorn Atom. You say: 
" T h e Acorn Atom language is 
d i f f i c u l t a n d c o u l d b e 
bewildering for a beginner". Yet 
the Acorn Atom advert isement 
opposite on page 34 states that 
the Atom operates in Basic. I 
understand that there are many 
dialcts of Basic, but please could 
you explain, in s imple language, 
what is particularly difficult 
about the Atom version? 

R Humphreys, 
Liverpool. 

THERE ARE many features of Atom 
Basic which are a little unusual, bul 
which you will quickly master. 
Many Atom users find the going a 
little hard at first, but later swear by 
their machines. The Atom is so 
flexible, and — in our experience — 
so reliable, that this can outweigh 
the disadvantage of the. unusual 
Basic. A few examples of Atom 
Basic: strings must be dimensioned 
before use; semicolons do not join 

print statements as in most Basics 
but arc used to separate statements 
in a multi-staiement line; the dollar 
sign is used very conveniently 
instead of the more usual CHR$ to 
print a character; you can Goto 
labels — inverse letters — rather 
than to line numbers. Many of these 
fea tu res prove very use fu l in . 
practice, but could be, as we said, 
bewildering to a beginner. Also, 
r e m e m b e r that A c o r n has a 
replacement ROM on the way to 
make the Atom compatible with the 
new BBC microcomputer, so you'll 
be able to take advantage of the BBC 
programs in due course without 
having to buy a new computer. 

ZX-81 RAM 
• I have just constructed the 
Sinclair ZX-81 kit and note that 
the circuit diagram shows in the 
RAM location, the information 
that the position "will also 
accept 4816 2K x 8 RAM in 
28-pin pack". Sinclair keeps 
very quiet about this and I a m 
writing to ask if you have any 
informat ion about this pos-
s i b i l i t y . T h e p r o s p e c t o f 
doubling the RAM in this s imple 
manner appeals very much. 

P C Joasty, 
Inverurie. 

YES, IT can be done, and makes an 
e n o r m o u s d i f f e r e n c e to the 
computer. A 2K ZX-81 is more than 
twice as useful than a 1K ZX-81, and 
you will no longer have that 
infuriating result of finding the 
computer refusing to accept any 
more program when you're only a 
few lines from the end. 

PERSONAL CHOICE 
• Your first issue was very good 
and I look forward to buying the 
magazine regularly. I am inter-
ested in purchasing a home com-
puter and there arc four which I 
feel I can afford — namely , 
ZX-81, Acorn Atom, Commo-
dore Vic and Compumax 1. I 
think that 23 characters per l ine, 
as on the Vic, is a hig dis-
advantage. What is your con-
sidered opinion of the likely 
price increase when MOS solves 
t h e p r o b l e m s o t h a t 40 
characters per l ine b e c o m e 
available? 

A A Mattick, 
Andover. 

THANKS FOR t h e c o m m e n t s o n t h e 
magazine. On the Vic, a line of Basic 
can occupy up to four lines, so line 
numbers of around 88 characters arc 
possible in listings- There are three 
display modes on the Vic; test, 
multi-colour and high-resolution. In 
text mode, the display shows 23 lines 
of 22 charactcrs, In the multi-colour 
mode, ihe screen has a resolution for 
plotting of 88 by 160 and in high-
resolution, the screen has 176 by 160 
plot points. There is more informa-
tion on the Vic display in the 
August/September issue of Your 
Computer in the review by Nick 
Hampshire. M i i 
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For the past few months you've 
all been hearing and reading a lot 
of good things about Commodore's 
new VIC 20. 

Like the fact that it has a real 
typewriter keyboard with full graphics. 

And music in three voices and 
three octaves, as well as language and 
sound effects. And eight border and 
sixteen screen colours. 

Not to mention that it's the best 
home computer in the world! 

Well, after all that, 
what could you do but hang on? 

But all that's over now.The VIC is 
at your dealer's. 

So rush down and see the VIC. 
And you'll see why it was well worth 
the wait. 

f t commodore 
v COMPUTER 

For more information on the VIC 20, telephone 
or write to Commodore Information Centre, PO Box 109, 
BakerStreet, High Wycombe, Bucks. Tel: Slough 79292. 



JRS SOFTWARE n 
19 WAYSIDE AVENUE. WORTHING, SUSSEX, BN13 3JU 00 

TELEPHONE WORTHING 68631 (Evanln«* and Weekends only) - f t 

ZX80 • PROGRAMMABLE MOVING DISPLAY 
UK-ROM Milvi 

Yes' This really >s a genuine moving display. not 
another pault routine. II you want moving, flicker 
free displays land who docsr>'t\ then this is ihe 
program for you The secret lies in the 2X00 s ability 
to keep the display on your screen without the need 
to use all of the t me available to it. Normally the 
ZX8C would be doing nothing during mis spars time 
but the programmable moving display cleverly 

intern pi:, to process your own instructions written n the simple but highly 
iffective JRS numeric code Great care has been taken so that the processing of 
your codes can always be interupted to return to the d'SP ay routine at ihe 
precise microsecond that is required to ensure that your T V picture remains 
completely rock-steady. 

Normally a true moving display Oh a ZX80 would take weeks to write and vou 
would need to be an expert at machine-code programming Mow. at last, this 
program offers you the ability to write your Own true moving displays in under an 
hour with no maching code experience teamied whatsoever 
Cassette with 1 k, 2k versions and 3 example programs plus FULL documentation 

E4.95 

ZX81 • SLALOM <16K R A M PACK REQO.) 

Slalom events always draw great crowds to the ski 
resorts and the T.V. cameras are never 'ar behind. 
Now the skier on your T.V. icreen is directly under 
your conttol and his success in negotiating the 
slalom posts and ach eving a fas; time rcNos entirely 
on you' Skill with the ZX81 keyi. 
Cassette anc instruct ens £2.95 

ZX81 • BLACK HOLES <16K R A M PACK REQO.I 

Your stjrshi!> is in an unknown galaxy consisting 
entirely ol black holes which continually threaten to 
swallow yOu Your skill at the controls and your 
ability lo iook and th.nk many moves ahead is the 
Only thing that stands between you and destruction. 
HOW long can you survive' 
Cassette and instructions £2.95 

SPECIAL OFFER SLALOM and BLACK HOLES on one uiutte for only f4 50 

OVERSEAS CUSTOMERS Psyn-mt mult be nvsdc in Sterling by International Monty OrrtiH Uvailahlt 
PLEASE NOTE 11 your tiankl Pleaw *M 50 PMC" to CC<II ovcrwai potion 

OUTSTANDING SOFTWARE FOR THE 

Sinclair ZX-81 
ALL SOFTWARE IS SUPPLIED ON QUALITY C12 

CASSETTE WITH PRINTED INSTRUCTIONS 

Z X A S M A C H I N E CODE ASSEMBLER 
for 16K ZX-81 & 8K ROM ZX-80 

Complete assembler Assembles standard mnemonics written 
into REM statements Overwrite protection Occupies 5K 

Supplied with documentation Amazing value at only £3.95 

• NEW RELEASE • 
ZXDB 

Machine code disassembler/debugging program. Single step, 
byte/string search, block transfer etc., etc. Can be used at same 
time as ZXAS. Complete with documentation. 
PRICE ONLY £5.95. 

For 16K ZX-81 only MULTIFILE 
Amazing versatile multi-purpose filing system, with 
comprehensive documentation and 3 data cassettes. 
Countless applications: Sales Records, Bank Account, 
Appointments book, etc., etc. 
PRICE £17.50 inclusive, or £1.00 for documentation only 
(refundable against purchase). 

Send SAE for our complete catalogue of software for the ZX-81 
and 8K ROM, ZX-80. All prices inclusive! Mail order only. 

BUG-BYTE 
96-100 The Albany, 

Old Hall Street, 
Liverpool L3 

NASCOM GRAPHICS 
VERY HIGH RESOLUTION FOR NASCOM 2 

380 x 220 individually addressable points 
FEATURES: 
• fully bit mapped from dynamic RAM 
• software controlled 
• software supplied for point-plot, line-draw. 

— block-shading and display control 
• mixed text and graphics 
• real time plotting 
• display size variable to suit memory available 

Pnce £ 5 5 + 15% VAT {post freel 

EPROM P R O G R A M M E R 
FEATURES: 
• programs: 3-rail: 2708, 2716 

and single rail: 2758,2508 
2716. 2516 
2732, 2532 

• EPROM type selected by plug-in modules - 3 
modules supplied with simple wiring diagrams for all 
EPROM types 

• driven from NASCOM 1 or 2 P10 
• powered from NASCOM and transformer (supplied) 
• software supplied for READ, PROGRAM VERIFY 
"CAN BE USED WITH OTHER MACHINES WITH 

2 PARALLEL PORTS 

Price £ 6 3 + 15% VAT (post free) 
Both products built and fully tested supplied with 
comprehensive documentation and full nstruclion for simple 
installation. Send SAE for free data sheets 

AVAILABLE NOW direct from: 

(lO systems ltd. 
6 Laleham Ave., Mill Hill, London NW7 3HL 

Tel: 01 959 0106 

v r > : * i l 

o w IS ft T V u | O P 

K S V A a O P O H J K l . i 

(x r X C V B N M ; ; 

& 189.95 including v.at 
TWICKENHAM 
COMPUTER 
CENTRE LTD 

01-892 7896 
01-891 1612 

. i- •»- * , .Ifc 

H J . I 1 1 U 

t w o s ' 

72 Heath Road Twickenham Middlesex 
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(JOMPES 
GRAND HALL, OLYMPIA, LONDON 

NOVEMBER17-20,1981 
(Open 10 a.m.-6 p.m. Tuesday-Thursday, 10 a.m.-4.30 p.m. Friday) 

STILL THE BIGGEST... 
with over 300 exhibitors packing Olympia with 
computers, terminals, small business systems, 
peripherals, mini- and micro-computers and 

services 

STILL THE NEWEST... 
this year COMPEC '81 has attracted over 70 

completely new exhibitors. These, and the many 
returning companies, will be showing the very 

latest innovations in computer services and 
equipment 

STILL THE FIRST... 
to introduce new and exciting features. A new 

section at COMPEC '81 will be the "Software 
Village", specialising exclusively in software 

products and services. 

COMPEC 'ffl -for adding to and improving your existing computer installations, or buying in for the first 
time- plan your visit NOW. See for yourself and talk to the experts, find out how tomorrow's technology 

can benefit your business today. 
Admission to COMPEC 81 is by business registration and costs £2.00 at the door-SAVE TIME AND MONEY 

NOW by applying for advance half price tickets - return the coupon to us by October 30. 

Postto: Compec -81 Tickets, IPC Exhibitions Ltd, surrey House, 1 Throwley Way, Sutton, Surrey SMI 4QQ. 

COMPEG '81 Please send advance tickets at £1.00 each (inc. VAT) 

I enclose remittance of £ (made payable to IPC Business Press Ltd> 

Name 

Company 

Address 
sponsored by computer weekly. Data 
Processing, Systems International and —— im-
practical Computing (Applications not accepted after octo&erjo. No school parties, no children under 16> 
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FINGERTIPS 
Fingertips is our regular calculator column 
covering calculator news, programming hints 
and examples of unusual applications. The 
column is written and compiled by calculator 
enthusiast David Pringle who is glad to hear of 
any of your ideas. Your Computer pays £6 for 
each of your contributions published. 
PERHAPS I D O S T read ihe righi 
journals, but I have seen few 
feathers ruffled over Hewlett 
Packard's announcement of its new 
32-bit microprocessor designed on a 
single chip. We must either be a bit 
blase or numbed by the rate of 
progress if the feat of etching 
450,000 iransistors on a 6mm. square 
silicon chip doesn't raise the blood 
pressure a little. 

Represent the narrowest metal 
channel by a line 2mm wide and the 
circuit layout would cover a 30ft. 
square room. The chip will be used 
as the CPl' of a microcomputer 
which will be capable of handling 
32-bit words, as large as many 
mainframe computers. A eolieague 
spoke on the phone to the head of the 
research team which designed the 
'processor to be told: "Our next aim 
is 1,000 times that scale of 
integration — and we'll do it". 

Until now, the logistics of placing 
so many components together has 
proven a major stumbling-block, but 
now computer-aided techniques 
have taken the present technology to 
its limit — literally, computers 
designing computers — what could 
be more efficient? The Hewlett 
I'ackard chip is still fabricated by 
shining ultra-violet light through a 
photo-resistive mask on to the chip, 
etching the required semiconductor 
pattern. 

The limit of resolution is deter-
mined by the wavelength of the 
ultra-violet light and so the next step 
will be to increase the frequency of 
radiation used in generating the 
ctchcd circuit. This will be achieved 
in the very near future with intense 
high-frequency laser light. 

Vet consider that the wavelength 
of a beam of monoenergetic elec-
trons is inversely proportional to 
their energy. Electron beams of high 
energy with masks which are 
electron- instead of photon-sensitive 
offer the possibility of greater 
packing densities. This technique 
will probably take a few years to 
reach its full potential. 

Speed is another complementary 
area for expansion of micro-
processors. The reaction time of a 
transistor in a switching circuit is 
limited bv the draft velocity of the 
electrons in the junction material. 
New semiconductors such as 
gallium arsenide can maintain drift 
velocities approaching 10 times ihat 
of silicon and so the resources for 10 
times fasier chips are waiting to bc 
tapped. 

Delving into the realms of sciencc 
fantasy, one wonders when optical 
irchniques, limited only by the 
speed of light, will take over. Then 
we will have to replace wires with 

light guides, solder with optical 
grease and electronics with 
photonics. 

All this may seem removed from 
the world of programmable cal-
culators but you can be assured that 
the shock waves will rcach us before 
long. Models with plug-in Basic 
compilers and 64K. of RAM will 
become two a penny within five 
years. 

A Japanese company have been 
selling jusi such a machine for £200 
in the United States since last 
December. Their Panasonic RL-
H1000, though, has one capability 
which 1 sec as much further 
reaching. Daia can be transferred, 
via an acoustic-coupler attached to a 
telephone line, from one mode! to 
another. 

Until recently, the restricted 
means of input and output, via ihe 
keyboard, ROM mag. card or dis-
play, has strictly limited the use and 
application of hand-held pro-
grammables. This is all about to 
changc. Already some of the more 
advanced calculators are to be seen 
grazing on pastures which were once 
the reserve of mini or micro-
computers. 

For instance, the Hewlett Packard 
41-C has been used to collect and 
statistically analyse thousands of bits 
of information a minute in the 
radioactive assay of blood samples. 
The secret lies in realising that the 
optical-wand interface of the 41-C 
provides a convenient rcccpiicte for 
any data in the form of micro-coded 
electrical pulses. 

If one knows the code, one needs 
only provide the pulses to load data. 
The microprocessor clock of the 

41-C beats every 2.S microseconds, 
so high rates of data inpul may be 
achieved. How long will u be until 
we can interface a pocket program-
mable calculator withy mainframe*-1 
await the future with bated breath. 

On a much more serious vein, it is 
about time I gave the result of the 
Newton-Raphson approximation 
competition. Remember that wc 
were looking for the neatest solution 
to the literature square root 
approximation. 

told guess I' - number to!*.• rtxXt-c 
i . 'oo a u r a i 

The winner, among a truly excellent 
bunch of entries, is Casio 502 owner 
Andrew Carter from High Wycombe, 
Buckinghamshire. Not only is his 
soluiion the fastest, but he amplifies 
some of the points ! made last month 
and so wins immediate approval. Enter 
PI io run. 

Subroutine 
Program register 0 
MR 2 

MR 3 
^ 

MR3 
4-

2 

MliSI 3 

X* 

MR 1 

X > F 
If X ^ F do not skip next line 
GSB PO 
Main Program 
Program register 1 
AC 
2 
3 
1 
Min 1 

MIN 2 
1 
2 

JARGON 
• Mainframe 
Once upon a lime, this referred to 
a computer with its own separate 
CPU and so implied a reasonably 
large machine. The present archi-
tecture of microprocessors is 
sufficiently complex that micro-
mainframe computers are 
appearing. 

• CPU 
Abbreviation for Central Pro-
cessing Unit. This is the brain of 
modern digital computers. All 
program instructions to be 
executed must be held within the 
CPU and all data to be processed 
must be loaded into this unit. The 
CPU talks to other parts of the 
system along parallel communica-
tion channels called Buses. 

• RAM 
Random Acccss Memory. An 
array capable of storing a logical 0 
or 1 at every point on the array. 
Each point or group of points — 
register — may be individually 
addressed. The electronic 
equivalent is a group of bistable 
flip-flops. A 64K RAM has 64 by 
1,024 addressable elements. 

• ROM 
Read Only Memoi>\ A pre-
programmed and inaccessible 
array of memory. The operating 
program and algorithms for a 
calculator are written on ROM 
inside the microprocessor. 
PROMs have no musical ability 
but may be progtammcd by the 
user. 

Min 3 
1 
EXP 6 A-
MinF 
GSB PO 
Go to subroutine PO 
MR 3 

The program lakes less than 1.3 
scconds and needs no extra daia 
stmed in memory. Note how the loop 
control is optimised by placing the 
subroutine at the top of ihe program 
register. As soon as a gsb PO is met, 
the program pointer immediately goes 
to the header block of the first 
program and so the loop is executed 
in ihe fastest possible time. 

Normally, this use of subroutines 
would preclude a loop of greater than 
10, the maximum nesting on the 502. 
I am assured, though, that the 
program is written such that when 
the I0;h loop is encountered, the 
program immediately jumps to the 
14th s-.ep ir. program memory and 
will then continue looping. This 
appears :o have been a software fault 
m the earl'.cV 502 models and is no 
ionger with us. 

Remember that every time you 
press the-/ button on your 
calculator, j similar, but more 
efficient â onthro is re3d out of 
microprocessor ROM and evaluated. 
The calculator :s much more than a 
fast set of log tables. More about this 
next month. 

This month. I thought a good 
calculator might restore your 
(lagging spirits. Apologies to ill non-
HP-41C owners i hand you over to 
Space Academy Flight Officer Frank 
Wales of Glasgow, 

This game places you at the helm 
of a slight simulator in Space 
Academy, writes Frank Wales, 
where, :n your capacity as pilot of a 
one-man craft in an uncharted region 
of space, your task is to retrieve ihe 
five starsecds scattered in this area, 
so that you may gain access to your 
base before time runs out. 

The starsecds arc the only things 
which will allow you to gain entry, 
and even though you begin at the 
position in the sector of space which 
your base occupies, you cannot enter 
until you have five staiseeds. 

You must complete the task within 
60 siardates. and it made harder by 
the fact that you nut only collect a 
particular s'arseed w hen you have all 
the lower numiH-red st.irsecds.e.g.. to 
pick up starseed i, you must already 
have starsevds , 1 and 2. Each 
staiseed tells \shere to look for 
the next one 

Notonh th.il. i he area is randomly 
peppered b> up to 10 black holes 
whose whereabouts are unavailable 
IO you Mini- you encounter them, 
and which will whisk you off 
ihrough hyper space to another part 
of the sector. 

Beware of these, however, since 
your ship will take only so much 
damage before exploding. Slarseeds 
may hide black holes, and via versa, 
so be wary — even when treading on 
familiar ground. 

'I he ship is guided by its on-board 

60 YOUR COMPUTER. OCTOBER 1981 



FINGERTIPS. 
autopilot which maintains a straight 
course unless told otherwise. You 
dircct the ship using the keypad. 
The ship's position is represented on 
a lO-bv-lO grid, base at 0,0, and 
positions referred to by Cartesian Co-
ordinates x,y — x increasing to ihc 
east, and y increasing to the north. 

The keypad imagines the ship to 
be on button five, and its new 
position is input simply by pressing 
the button which corresponds to the 
place which you would like the ship 
next to occupy, e.g., to go east, press 
4, to go south press 2 etc. To find 
how much time you have left, and 
where the next starseed is with 
respect to the ship, press 0. Press 
any odd number to remain static — 
diagonal movement is not allowed. 

When the ship's position is 
Hashed, you have about one Second 
to enter any course corrections you 
wish, before the ship continues. 

If your course correction is not 
within the permitted range, it is 
rejected, and you are re-prompted. 
This program docs not halt at any 
stage — data entry occurs while the 
message 

SHIP AT x,y 
appears in the display, but the 
program does not stop at this, or any 
other point. It can accept informa-
tion without halting the program, 
due to the special treatment of the 
PSR, pause, instruction by the 4IC, 
and the ability to test selectively for 
data input. 

At the start, the ship has been told 
to remain static, and will do so, 
consuming time until given an 
obeyablc command. Although you 
will waste time in trying, the ship 
cannot move off the grid, i.e., out of 
the sector. 

At the end of a game, the program 
asks you whether you would like to 
try again — this should be answered 
in English — Y, yes, aye, All right, 
pal, N, No, Niet, Ncin danke, No 
thanks, would all be interpreted 
correctly — using the Alpha key-
board. The program toggles this on 
and off lor you, and waits in an 
infinite loop for you to answer it. 
However, it does not stop, so you do 
not need to worry about the WS key 
— useful for people unfamiliar with 
the machine's operating system. If 
you answer yes, it starts the program 
again; if No, then it tidies up the 
registers and flags, display, stack 
Lasix and Alpha registers, re-sets the 
display formal to default mode, then 
returns control to you. 

The program docs all its own 
setting up, and is completely 
independent of any setting up on the 
part of the user, although it would 
be advisable to ensure a fresh Prang 
seed in register 20 before you start. 

The keyboard assignments are 
done automatically — it is unneces-
sary to make these assignments your-
self. They Jre not assignments in the 
normal sense of the world — they are 
virtual assignments. Movements 1, 
3, 5, 7, 9 all tell the ship to remain 
static; 2 tells the ship to go south; 4 
tells the ship to go west; 6 tells the 
ship to go east; 8 tells the ship to go 

north; 0 is the status function, which 
gives a read-out of the next starseed's 
position relative to the ship, and the 
amount of time which the pilot has 
left. Pressing any of these buttons 
will consume one stardatc. 

Here are the messages produced 
by program. You must have a 
printer to see these: 
Initialising: signals sector set-up. 
Starseed 0 is (direction): shows 

direction of first starseed. 
Ship at x,y: shows present ship 

position. 
In flight: shows ship in flight. 
You're out of time: flashed when 

time has run out, followed by 

Stranded at x,y: shows where you 
got stuck. 

Well done: signals success in 
completing a task. Followed 
either by 

You've found starseed n: signals 
Starseed found. Flag n in 
display is activated — flags 
form a running tally of 
starseeds found to date — or 

You've made it home: shows you 
have completed your mission, 
and made it back to base. 

Now return home: shown when all 
starseeds found. 

Next starseed (direction): shows 
direction of next starseed 

nn stardates: shows how much 
time you have left. 

Black hole: shows that the ship 
has been caught by a black 
hole, sometimes followed by 

Ship exploded: shown when ship 
breaks up on re-entry from 
hyperspace. 

Try again: Shown when a game 
ends. 

Directions arc given as a 
combination of the following: north, 
south, east, west into any eight of the 
logical combinations: N, S, F,, W, 
NE, NW, SE, SW, or, when the next 
starseed is to be found in the place 
where the ship presently is, here. 
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139 GTO 41 169 "c STftSDATE" 199 X=Y* 22? INT 
[40 XOV 170 1 200 SF 06 230 LAST* 
141 OTO 12 17! 2IU .31 FFC 
142 LBL 01 172 "«S" 202 OTO Of 232 STO L 
143 SF INI> 19 173 TONE 4 203 -iSO'JTH" 233 CLX 
144 " WELL I'ONE* 174 fivlEH 204 0T0 00 2J4 10 
145 ftVIEW 175 FS 'C 07 205 LPL OJ 2 3 ; ;T*L 
146 EEEP 176 OTCl 01 206 ".-NORTH' 236 CL:: 
14? 'VOUVE » 177 f V 05 207 LBL 00 237 LFCST ' 
143 FS"1 US 173 OTO 10 203 RBN ; 3 3 .: :>v 
149 OTO 01 179 ISO 19 209 FI'M 239 FTH 
150 "SFOUNI' STWRSEE5" 130 OTO 00 210 X<V^ 240 L i t 11 

241 'ELFLCL HOLE' 271 X-V" 301 LFL 13 
242 TONE 9 272 OTO 20 302 CF INT' : 
243 TONE 3 273 XOV 303 * 
244 AVI EH 274 FTM 304 OTO 15 
245 XEQ 20 27? LBL 10 305 TLST 
246 2 276 1 TRY AGAIN*" 306 i=EG 00 
24" X>V? 277 TONE 5 307 CL* 
24$ OTO 00 273 fiVIEW *F:EG 06 
249 . :E<3 26 27? CF 23 309 CLt 
250 C-TO 13 230 "OH 310 STO 13 
251 i l l 00 231 LBL 44 311 IFEO 14 
252 "SHIP cXFtOPFP" 232 FSE 312 CLt 
253 TONE 2 233 F C C 23 313 * 
254 TOME 0 234 OTO 44 314 CL* 
2-55 MVI E»* 285 MFF 315 FI;. 4 
256 FSE MSTO . : 316 SF 2 3 
257 OTO 10 2$7 •• 317 SF" 29 
253 LEL 20 238 X 313 TOUE 7 
259 PCL 20 239 FSTOX 31? CLD 
260 9S21 ; •? 0 " " 320 EfD 
261 • 291 F*CL : - . i re 021 
262 
263 
264 
265 
266 
267 
263 
269 
270 

.2-11 32? + 
FPC 
STO 2U 
10 

FiX 1 
PHD 
10 

292 A3MF 
293 liSTO X 
2 ? 4 " I f " 
293 HiTO V 
2P6 >:=v 
297 c.ro o i 
2 9 3 "t-ve-
29? ff.'jiriJ 
w o - 7 
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Video Genie... 

Are you a home enthusiast taking 
your first tentative steps into the 
enthralling world of micro-
computers? If so, the Video Genie is 
the ideal complete system for you! 

It's a real micro-computer, not a 
pocket one, yet it only needs 
connecting to a domestic T.V. set to 
produce superb results. 

The Genie is compatible with the 
popular TRS 8016K level 2, the best 
selling computer of all time. As well 
as its lower price, the Genie offers an 
in built cassette deck, 16K RAM, 
12K ROM with BASIC interpreter, full 
si2e keyboard and a stylish carrying 
case. So it is not only excellent value 
for money, but an ideal "First 
computer" on which to learn 
programming. 

There are literally 1000's of pre-
recorded programs available, 

including educational, leisure and 
small-business applications, and 
simple BASIC language means you 
can write your own programs with 
ease. 

Extended BASIC. Cassette. 

of internal RAM expandable 
externally to 48K using the special 
Expansion unit. 12K of ROM contains 
the Microsoft BASIC. 

The Microsoft extended BASIC 
has many powerful features, 
including double precision 
variables, scientific functions, 
formatted printing, extended editing 
sub-commands, automatic line 
numbering, multiple dimensional 
arrays, complete string 
manipulation, direct access to 
graphics and machine language 
sub-routines. 

Two cassette interfaces are 
provided for both the internal and an 
external cassette unit. 

CPU. 
The machine uses the industry 

Standard Z80 micro-processor. 

Memory Display 
The Genie EG 3003 model has 16K 

64 or 32 characters x 16 lines are 
available on the full display. 
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one giant step fop 
micro-computer systems 

t / V i H o n a o 

12" Monitor. 
The additional purchase of 
the EG 100 Monitor offers 3 
distinct advantages 
• It gives a considerably 

better quality display. 
• It does not interfere with 

domestic T.V. viewing. 
• It comes in an attractive 

matching style. 

Expander. 
The expansion box unleashes the full 
possibilities of the Genie. It contains a 
selection of interfaces, allowing the 
connection of up to 48K RAM, 4 disk 
drives, printers and S100 cards. 

Disk Drive. 
As well as the obvious advantage of 
mass-storage, the addition of the disk 
system to the Genie means much faster 
access to other languages and full 
random access file handling. Up to 4 
drives can be used on a system. 

. . . and introducing Genie n 
nnmmummnmmmummmmvmm 

.. one giant leap for micro, business systems! 
New and exclusive! The Genie II is a 
breakthrough for small business 
computers. Harnessing all the 
advantages of the Genie, including low 
price. Genie II adapts perfectly to 
commercial functions with the following 
features. 

• Numeric keyboard 
• Four usable, definable function 

keys. 
• Extension to BASIC 
• Basic business commands 
• Fully expandable for same 

peripherals. 

For full details and demonstrations of the Video Genie system or Genie II contact your 
local dealer, or write directly to the sole importers at the address below. 

Video Geme Approved Dealers 
AVON Microstylc, Bath, 0225 334659/319705. BEDFORD 
Compulopia . Leighton Buztard. 0535 376600. Comserve , 
Bedford, 02 34 216749. Cavern Electronics. Milton 
Keynes. 0908 314925 BERKSHIRE PC.I! Reading. 0734 
589349. BUCKS Interface Components Ltd, Amersham, 
02403 22307. Photo Acoustics. Newport Pagnell . 
0908 610625. CAMBS C a m b r i d g e Micro Computers . 
Cambr idge . 0223 314666 CHESHIRE Hewart 
Electronics, Macclesf ie ld .0625 22030. CUMBRIA 
Kendal Computer Centre . Kendal, 0539 22SS9. DERBYS 
Kays Electronics. Chesterf ie ld .0246 31696 T Crossley, 
Chesterf ield, 0246 8503S7. Lowo Electronics, Matlock. 
0629 4995 DORSET Blandford Computers , Blandford 
Forum. 0258 S3737. ESSEX Emprise. Colchester , 
02C6 665926 Compuskill . Romford. 0708 7S1906. Infolab, 
Chelmsford. 0245 3S71U. CSSC. Word, 01-S54 3344 GLOS 
MPL Computers . Chel tenham. 0242 582090 Pe ine 
Systems,Chel tenham. 0242 684060 HERTS Photo 
Acoustics, Watfoid, 0923 40698. Watford Electronics, 
Watford, 0923 40588/37774 0 Tele Systems, Stevenage. 
0438 65385. C o m p Shop. New Barnel, 0) 441292?. KENT 
Matrix Computer Systems. Becken.Ham. 01658 7508/7551 
Business Systems. Hempstead . 0635 363652. Thanct 
Electronics, H e m e Bay. 02273 63859. The Compute r 
Room. Tunbr idge Wells. 0892 41645 SMC 
Microcomputers . Gravcsend , 0474 SSS13. LANCS 
Computer Business Systems. Lytham St. Annes, 0253 
730033. Microdigital, Liverpool. 0S1227253S. Mighty 
Micro. Burnley, 0282 32209/53629. Leisuronics. 
Blackpool. 0253 27091 Harden Microsystems.Blackpool , 
0253 27590. ABC Supplies. Levenshulme. 061 4319265. 
HP. Control Systems. Chorley. 02572 75234/5. 
Computcrcat . Leigh, 0942 601818. Micro Chip Shop. 
Fleetwood, 03917 79480. Micro Chip Shop, Preston. 0722 
22669 79511. Micro Chip Shop. Blackpool. 03S3 403122. 
Sound Service. Bumtey. 0232 38481. LEICS Eley 
Electronics. Leicester.0S33871522. Ardcn Data 
Process ing. Leicester. 0533 22255. Kram Electronics. 
Ar.stey, 0537213S75. LONDON (CENTRAL) City 
Microsystems Ltd. London. 01588 7273. Sumlock 
Bondain. EC!. London. 01350 050S. LONDON (NORTH) 
Henry s Radio. London. 01402 6822 Radio Shack, NW6. 
London. 01624 7174. C o m p Shop, 311 Edgwarc Rd 
London. 01262 0387. Ch tomason ic Electronics. N!9, 
London. 01833 370S. Davinci Computers . Edgwarc , 
London. 01952 0526. C o m p Shop. New Bar net, London, 
014412922. NIC. Tottenham. London. 01808 0377. 
LONDON (WEST) Ecobits. Shepperton. 09323 20826 
NORTH EAST HC.C.S- Associates , Ga teshead . 
0632 821924. 3-Line Computing. Hull. 0482 859169 
Derwenl Radio. Scarborough. 0723 6S996. Briers 
Compute t Services. Middlesbrough. 0642 243017 
Genera l Northern Microcomputers . Hartlepool. 
0783863871. NORTH ANTS Arden Data Process ing . 
Peterborough 0733 49577. NOTTS Electronic Servicing 
Co, Lenton. 0602 783938 University Radio Stores. 
Nottingham. 0602 45466. Midland Microcomputers , 
Nottingham. 0602 298281. East Midland Comp. Services . 
Arnold, 0602 267079. Mansfield Computer & Electronics. 
Mansfield, 0633 31202 NORFOLK Anglia Compute r 
Cenlre . Norwich. 0603 29652 O X F O R D Micro Business 
Systems, Witney. 0993 7314S. Magnus Microcomputers . 
Kidlington. 08675 6703. SALOPTarran t Electronics. 
Newport, 0952 812134 SCOTLAND Computer and 
Chips, St Andrews,0334 72569. Scotbyte Compule r s . 
Edinburgh. 03! 343 1005. Esco Comput ing .Glasgow. 
041 204 1811 Silicon Centre. Edinburgh. 031332 S277. 
SOUTH Calronics Wallinglon. 016696700/1. Gemsofl . 
Woking. 04862 22881 Cast le Electronics. Hastings. 
0424 437875 Gamer Brighton. 0373 698424 SOUTH 
WEST Disk wise Ltd. Callington. 057933780. 
Electrosure. Exeter. 0392 56280 56687 West Devon 
Electronics, Yelverton. 082 385 3434 SUFFOLK Rebvalc 
Computers . Bury Si Edmunds. 095 381316. Marshion 
Electronics, Ipswich. 0473 75476. Microtek. Ipswich. 
0473 50152 SURREY Croydon Computer Centre , 
Thornton Heath. 6891280 SUSSEX Nestra Electronics. 
Chichester. 0243 512861. WALES MRS Communicat ions, 
Cardiff. 0222 616936/7 Morriston Computer Centre, 
Swansea. 0792 795817.Tryfan Compulers . Bangor. 
0248 52042 WEST MIDLANDS Ward Electronics, 
Birmingham. 021554 0708. Allen TV Services. Stoke on 
Trent, 0782 616929 Microprint, Stoke on Trent, 
0782 48348. YORK5 Advance TV Services. Shipley, 
0274 585333. Amateur Radio Shop. HuddersfieSd. 
0484 20774. Thomas Wright. Bradford. 0274 663471 Photo 
Electrics. Sheffield. 0742 53865 Allan M. Plainer Ltd. 
Leeds, 0532 688397 Ouadraphenia, Sheffield. 0742 77824 
Scene and Heard, Halifax. 0422 59116. Spot Compute r 
Systems. Doncasier, 0302 2S1S9. EIRE Compshop . 
Dublin, 74933. D.B. Microcomputers . Limerick. 06142733. 
NORTHERN IRELAND Business Electronic Equipment, 
Belfast. 0232 46161. Brittain Laborator ies Ltd.. Belfast. 
0332 28374. JERSEY G.B. Organs, SI Saviour. 
0S34 26788/23564 

Chesterfield Road, Matlock, Derbyshire DE4 5LE 
Telephone: 0629 4995. Telex: 377482 Lowlec G. 
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SOFTWARE FILE 
Software File gives you the opportunity to have your programs, 
ideas or discoveries published. We will accept contributions for any 
personal computer but will group programs for like machines 
together in the file. Please double-check your listings before sending 
them. Mark your letter clearly for Your Computer. We will pay £6 for 
each contribution published. 

Innocent indexing 
m Tim Go/dingham, 

Maidenhead, Berkshire. 
You HAVE bought your Sinclair ZX-81, and 
now have it working but you know nothing 
about programming. How can you make the 
magic machinc do something useful for you? 

All you need to master for the time being is 
the Print statement. The format is simple: first 
a line number, then the word Print generated 
by pressing the P key, then a siring of letters 
enclosed in inverted commas, The secret is in 
the line number. 

Lines of Basic programs are identified by line 
numbers, and it is customary to number them 
in tens — 10, 20, 30 and so on — so that if you 
need to add an extra instruction, you can give 
it an intermediate number, say, 25. 

Built into the Basic interpreter is a sorting 
mechanism which contrives to list your 
instructions in ascending sequence, whatever 
order they are in when you key them in. You 
can make use of this capability. 

Suppose you want to build an index of tele-

phone numbers. Try typing the following 
lines, in the order shown: 

6000 PRINT "ST PANCRAS 387 9400" 
4000 PRINT "LIVERPOOL ST 247 7600" 
8000 PRINT "WATERLOO 928 5151" 
2000 PRINT "EUSTON 387 9400" 
5000 PRINT "PADDINGTON 723 7000" 

Now look at the screen. What do you dis-
cover? — a sorted index. Press Run, and it will 
appear without the Print instructions. 

All we have done is assign tine numbers 
according to each item's place in the alphabet. 
Now, of course, we can use the Save command 
to store the index, and recall it by using Load. 

For a simple directory, the method described 
should be all that is needed, However, if you 
have a 16K store and want to make the most of 
it you can, with a little more programming, 
adopt a rather more sophisticated approach. 

A great advantage of this method is that it 
overcomes the limitations imposed by Sinclair 
Basic on the number of entries which could be 
stored either as siring variables or as elements 
in an array. By using Print statements as in 
effect a data store, you can use almost the full 
range of line numbers — up to 9999 — less, of 

10 REM INDEX 
2@ PRINT "TtPE FIRST THREE LETTERS," 
39 PRINT 
40 PRINT "OR NEWLINE FOR INDEX PRINT1 

5S INPUT R* 
60 CLS 
70 IF H$="" THEN GOTO 351 
30 LET R=C0BE fi*-37 
90 LET B= CODE R$<2>-37 

180 IF BO THEN LET B=1 
110 LET C=CGDE R$<3>-37 
120 IF C<1 THEN LET C=1 
139 LET D=fi*338+£* 13+1 NT < C/2 > 
140 PRINT "TO CHANGE THE RECORD, TYPE 
150 PRINT 
160 PRINT "TO LIST THIS SECTION, TYPE 
170 INPUT B* 
180 CLS 
190 IF NOT B$="fl" THEN GOTO 240 
200 PRINT RT 17,0.:" = ";D 
210 PRINT 
228 LIST D-2 

O |7-| C; y |~| p 

240 IF B$="S" THEN GOTO D 
258 GOTO 170 

9960 INPUT D$ 
9970 CLS 
9986 IF D$= "**•:" THEN STOP 
9990 RUN 

R" 

course, the few you allow for your program. 
This program uses the first three letters of 

each entry' to generate a precise line number, 
from 35 f for AAA to 9139 for ZZZ. 

The program will ask for the first three 
letters of the item you wish to enter or refer to. 
Taking our previous example, vou would type 
" S T " for the first item, and "LIV" lor'the 
second. 

The program then calculates a line number 
to spread the index entries over the available 
range of numbers. In this example, "LIV" 
gives 4184. If you are adding this as a new 
entry, you must, of course, check that the line 
number has not been used before. The 
program therefore displays the calculated 
number, followed by a listing of that area of 
the index. If the number has not been used, 
vou can create a new line of program, 

4184 PRINT "LIVERPOOL ST 247 7600" 
If the number has already been used, you 

will have to use the nearest available free 
number. Alternatively, if your index has a 
number of entries beginning with the same 
initial letters, for instance, names beginning 
with Mac, you could jump to a subroutine in 
the unused area between 9140 and 9959. 

If you do not wish to make any changes or 
additions, but simply to refer to the index, 
pressing "S" will list the index starting with 
the three-letter key. To list it from the 
beginning, press Newline on the initial 
prompt without typing in any three letters. 
You may like to pick out the first letter of each 
section by printing it in inverse video. 

This program will run on ihe ZX-80, but is 
slightly less satisfactory than on the 8K Basic 
machine, as the 4K Basic clears ihc screen 
before Listing the program. This means that 
you will have to remember the calculated line 
number. 

One or two changes are necessary to cater 
for the different formats of the 4K version. 
You will have to use TLS in lines 90 and HO; 
and delete INT in line 130 and AT 17,0 in line 
200. Line 210 should be changed from Print 
to Input CS; line 230 Stop is then superfluous. 

Green-eyed monster 
P Connell, 
Telford, Shropshire. 

TilE OBJECT of Othello is to place and win as 
many pieces as you can on an eight-by-eight 
board. Once vou have sandwiched vour J * 
opponent, those pieces then become yours, by 
changing to your colour. The game is over 
when the playing board is full, the one with 
the most pieces is the winner. 

On running the program, you will see the 
start pieces already on the screen, with the 
computer waiting for an input. Your colour is 
white, your opponent, the ZX-80, plays black. 

Having input your chosen co-ordinates, the 
screen blackens while the computer checks 
that you have made a legal move, if not, then 
another input is requested. The same applies if 
you accidentally input a co-ordinate which is 
oil' the screen. Having accepted your move, 
the computer then continues to calculate its 
own. 
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SOFTWARE FILE 
10 CLS 
20 PRINT "12345673 " 
30 FOR ft = 1 TO 3 
40 PRINT ••++++++++» :ft 
50 NEXT ft 
60 GOSUB 300 
70 POKE J + 57- 130 
80 POKE J + 53.. 52 
90 POKE J + 47- 52 

1 00 POKE J + 43. i§0 
110 INPUT C 
120 LET Z = & 
130 LET N = O 
140 LET B = 52 
150 LET £ = C/10 
160 LET C = C - E * 10 
170 IF e>0 ftND C O ftNIi E ;-0 AND E<9 THEN GO TO 190 
180 GO TO 110 
190 LET F = C if 10 + E 
200 LET E = 180 
210 GOSUB 600 
220 IF Z = 0 THEN GO TO 110 
230 LET D = ISO 
240 LET N = 1 
250 LET 0 = 0 
260 LET E = 52 
280 LET R = 0 
290 FOR F = 11 TO 90 
300 LET L = 0 
305 GOSUB 300 
310 IF REEK CJ + F) = 19 THEN GOSUB 400 
320 NEXT F 
330 IF R = 0 THEN STOP 
340 LET N = 0 
350 LET F = V 
36G INPUT ft* 
370 GOSUB 600 

330 
400 
410 
4 5 0 
430 
5 0 O 
5 1 0 
520 
6 @ 0 
610 

6 2 0 
€ 3 0 
535 
640 
650 
66b 
670 
680 
700 
716 
720 
730 
740 
750 
760 
800 
810 
320 
8 3 0 
4 0 f t 
910 

320 

GO TO 110 
GOSUE 6O0 
LET R = R + 1 
IF L>u THEN GOSUB 500 
RETURN 
LET G = L 
LET V = F 
RETURN 
FOR A = 1 TO 3 
LET X = ft = 1 RNH -1 OR fl s 2 ftND -11 OR 

ft = 3 AND -10 OR fl = 4 AND -9 OR 
R - 5 AND 1 OR ft - 6 RND 11 OR 
ft - 7 AMD 10 OR ft = 8 ftNl! 9 

FOR 0 = 1 TO 7 
GOSUB 300 
IF NOT PEEK 1 J+F>=19 ftNIi ft = 1 THEN RETURN 
LET H = PEEK<J+F+X#G> 
IF H = £ THEN NEXT G 
IF H = I" RND G>1 THEN GOSUB 790 
NEXT ft 
RETURN 
IF N = 1 THEN GO TO 996 
FOR K = 0 TO 0-1 
GOSUB 800 
POKE J + F + X * K,D 
NEXT K 
LET Z = 1 
RETURN 
LET I = PEEKU6397> 
IF;I 127 THEN LET I = 1-256 
LET j = PEEKt. 16396:- + I # 256 
RETURN 
LET L = L + G 
IF ft = 2 OR fl * 4 OR ft = 6 OR " = S ThEN LET 
L - L + < RNDC2>-1> 
GOTO 760 

When the screen returns, it displays your 
move and automatically changes any black 
pieces you have sandwiched to white. The 
screen then requests a string input. Just hit the 
Newline key to display the computer's move. 
Then it is your turn again. If you wish to stop 
the game at any time, input a letter on your 
turn. 

The computer's processing speed at the 
beginning of the game is a little slow — as it 
has to loop the loop 5 9 x 8 x 8 rimes — but as 
the game progresses, the off screen time is 
reduced. For those of you who wish to change 
the game, the following list of variables may 
help. 

First, loops: A helps print the screen then 
controls which direction, one of eight, the 

Exam marks 
G A Genever, 
Sevenoaks, Kent. 

Exam MARKS are a headache for teachers at 
the end of term. Here is how I used the ZX-81 
to work out percentage and form positions for 
seven classes of about 30 pupils. It all started 
when my daughter Rachel told me, in the way 
children do, thai she had volunteered me io 
help with the English marks because 1 had just 
acquired a ZX-81. 

Each pupil had three marks; one for 
language, one for comprehension and one for 
essay. F.ach mark had to be calculated as a 
percentage of the maximum mark, and an 
overall percentage produced, for each pupil. 
Finally, an average percentage overall had to 
be calculated. 

Ideally, I would have put all the processing 

computer scans; G counts the depth of search 
along a particular line; K pokes the loop. 

Secondly, variables: C is input; D means 
playing piece at any one time; E is the 
opponent's piece at any one time; F is the 
number of bytes from the corner of the screen 
to the position being played; H is the playing 
piece at address being Peeked; I/J are the 
address of top left-hatld corner of screcn; 
L counts number of potential wins from one 
position; N allows Poke loop to be by-passed 
while the computer is scanning for its best 
move; Q stores the highest number of 
potential wins from all positions scanned; 
R checks if there are any more spaces left to 
play; V is the number of bytes from the corner 
of the screen to the computer's best position to 

into one program to avoid having to input the 
percentages again but this was not possible 
with IK — of course, I have a I6K RAM on 
order. However, the programs were subjected 
to a thorough workout one Sunday afternoon 
when I processed the whole set of seven 
classes. 

The marks were on seven sheets and as I put 
them through the final program of the suite 
" P C M K S " , I copied the percentages back to 
the sheets. " P C M K S " is very abbreviated, 
and the letter N, L, C and E mean number of 
pupils in class, maximum language mark, 
maximum composition mark and maximum 
essay mark. 

19 LET 0 = & 
20 PRINT "H.'L/CJE ?" 
JTF INPUT H 
40 INPUT L 
50 INPUT C 60 INPUT E 
re C L S 

play; X is for scan direction — with loop A; 
Z means if input " C " is an illegal move, it 
returns for another input. 

Thirdly, sub-routines: In Line 20, there is a 
space after the "8" ; 400 checks if the positions 
scanned are better than previous positions 
scanned; 500 means if the new position is 
better than previous positions scanned store 
the position and number of potential wins; 600 
makes sure that move is legal — if it is, then go 
to 700. 

Line 700 is the Poke routine; 800 is the 
screen address; 900 increments " L " . Also, it 
provides the bias for the computer, i.e., to be 
biased towards the diagonals on a random 
basis as the corners of the playing board are 
the strongest positions to play from. 

30 FOR I = 1 TO N 
50 INPUT R 

100 CLS 
110 LET ft = INT <FL + 130/L + .5) 
120 PRINT fl; 
130 INPUT £ 
140 LET B = INT (B * 100/C + .5> 
150 PRINT TAB 5, B; 
166 INPUT D 
170 LET B = INT TL) • 100,JE + .5> 
180 PRINT TAB 10, D> 
i?0 LET P = INT s<<ft + F + BV3J+ .5> 
200 PRINT TAB 15; P; 
210 LET G « 0 + P 
220 NEXT I 
230 PRINT "FTV PC ="; INT <G,'N + .5 ) 

Running totals are kept and finally the over-
all average is calculated. Naturally, your 
application may have a slightly different 
format but this program should give a useful 
structure. 1 avoided holding the marks in 
memory, or on the screen, so thai any size of 
class can be input. 

(continued on page 67) 
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ZX-81 
RAM EXPANSION KIT 
DOUBLE THE MEMORY OF YOUR 
ZX-81 TO + K! 
KIT INCLUDES IC.IC SOCKET AND 
INSTRUCTIONS. ONLY £17.80 p&p FREE 

CASSETTE OF SIX PROGRAMMES FOR 
ZX-81+ 1K 
DOCKER, DICE, INVEST, LOAN, 
STAR FIGHTER, CARD TRICK. 
USER INSTRUCTIONS INCLUDED £3.99 
incl. p&p 

COMPONENTS: 
Voltage Regulators TO 2201A E PROM 
+ 5 +12 +15 90p each 2708 £3.92 each 
- 5 -12 -15 90p each 2716 £5.20 each 
T03 RAM 
3A + 5V £3.80 each 2114 £2.90 each 
Small Computer Cooling Fans €11.50 4116 £2.20 each 

Please add 50p p&p for components 

Make cheques/PO payable to: 

PRISTINE ELECTRONICS 
3rd FLOOR, 15 HIGH STREET, 
GRAVESEND, KENT DA11 08Q 

PUTYOUR 
MICRO 
TO 
WORK! 

/ YOUR 
• A PI? 

MACHINE 

MDR IIMTERFACESK .1 

CONTROL MACHINES, ROBOTS, 
FACTORY OR HOME 

Have vou ever wanted your MICRO to control a machine for you, or 
manage your house? It so. the MDR 'MICROCOMPUTER CONTROL 
INTERFACE' will give you isolated channels of OUTPUT <8A @ 250 

volts) and switch sensing INPUTS 
Available now for connection to PET USER, PORT, RS232 and 

IEEE488. allowing expansion up to more than 900 channels. 
Supplied complete with connecting cables, full data and guarantee 

from £12.54 per channel. Complete preprogrammed systems or 
individual components available. Write or phone tor details. 

M D R (INTERFACES) LTD. 
Little Bridge House, Dane Hill, 

Nr. Haywards Heath, Sussex RH17 7JD. 
Telephone: 0825-790294. 

Reviews: 
Rair 3/30 v. 
Vector Graphic 
VisiCalc 
look-alikes 
prestel adaptors 
WordPro tips 
D I Y word processor 
Portable graphics 
Virtual memory 

is just what it says -
a practical guide for people who are 
getting to grips with personal 
computers and want to know more . 

More about equipment. Down to 
earth reviews of personal computers 
and peripherals which are on the 
market and why some are better 
than others. " 

More about software How to write it. 
What to look tor in business software. 
Evaluations of software packages to 
take the guess work out of your 
software purchases. 

More about applications What can 
you do with a personal computer7 Case 
studies of the ways in which people as 
diverse as businessmen, manufacturers 
and doctors are using computers in 

their everyday work. 
One way or another it's a pretty fair 

bet that there's a computer in your 
future Being used by a colleague at 
work On your children's Christmas list. 
Or in the back of your mind — |ust 
waiting to be bought — perhaps for use 
in your business 

That's where Practical Computing 
comes in. For only 80p you can keep up 
with your colleagues, stay a jump ahead 
of your children and maybe make a 
better choice when you buy your own 
computer... 

Act now. Get the October issue ol 
Practical Computing from your 
newsagent or complete the coupon 

YC To Marketing Department, IPC Electrical-Electronic Press. 
Quadrant House. The Quadrant. Sutton. Surrey SM2 5AS. 
Please send me Practical Computing for one year. I enclose 
Cheque,'P.O. for £10 (U.K.) £16 (overseas) made payable to IPC 
Business Press Ltd 
Name 
Address 
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t continued from page 65 > 
T o put the marks into order for the form, 

highest first, I used a bubble sort, which will 
handle 40 marks easily. I found that an identif-
ication number was very helpful when dealing 
with large classes. So, the sort takes as input 
for each pupil, the overall percentage and a 
sequential identification number which I 
pencilled directly on to the data sheets in the 
format of a decimal number. For example, 
78.01 (Newline), 72.02 (Newline). The sort 
adds .001 to each identification number so as 
not to lose the trailing zeros. 

• 
SORT -

SOFTWARE Fill. 

* 
i - v, 

10 

3 0 
4 0 
5 5 
6 0 
6 5 
re 
75 

95 
100 
105 
u e 
115 
125 
138 
14C' 
155 
160 
165 

* 
1 - VI" 

"VflLS?" 
= 1 TO N 
fl <1 • 

001 

frfH "SORT 

FF; NT "N"-' 
INPUT N 
DIM FT TM-
PRINT 
FC'F I 
INPUT 
l e t M 
NE::T I 
FAST 
LET = £1 
Foe- l = 1 TO «H-
IF iMT R <.I>>»rHT ft <1 * l THEM GOTO 1 ^ 5 
LET 0 « ft < I > 
l E T r i a ^ M - 1 
LET I + J > 
LET S = 1 
NEXT 1 
I F $>y THEri GOTO $S 
CL'i 
FOF' I = 1 1 0 H 
P'FJHT FI I 1 •• 
HE^T I 

-1 > 

l> 
0 

Vi'hen 1 first ran the program with an input 
of 40 items it look l!/i minutes to sort, and I 
thought that the ZX-81 had forgotten what it 
was doing. It had not — ii was keeping the 
display going as well. So 1 added line 82 Fast, 
and then it took 15 seconds. 

Do not be surprised that the screen goes 
blank — the ZX-81 is thinking furiously. The 
use of integer in line 95 means that the 
identification number is ignored for sorting 
purposes. If you run out of display file before 
all the records are printed, press Cont and 
Newline. T o look at a record again after Cont, 
use command Print A (N) where N is the final 
sequence of the item. 

The Plough 
William Cartwright, 
Lostock, Bolton. 

1 >K the seven stars in the Plough have a 
. proper motion, but two have separate 
prop*.-; ir.otkms. The program shows three 
aspect- : -hL- constellation graphically. 

Latest score 
Terence Wilson, 
Preston, Lancashire. m 

Thh PROGRAM predicts ihe most probable 
scorc of a football match using only the differ-

ence in league points to make its decision. The 
program itself is very simple to use. All you 
have to do is submit the name of the first team 
and its points followed by the same details of 
the opposing team. 

When this is completed the computer then 
tells you what ii thinks the score will be. 

CLS 
REH POOLS PREDICTION T.WILSON AUGUST181 
HEH ?0H AN EXPANDED ZX80 ( I 6 K ) 
PRINT"THIS PROGRAM PREDICTS THE SCORE OK" 
PRINT-LEAGUE SCATCHES ;PLEASE ENTER THE FIRST " 
PRINT"MATCH AS FOLLOWS" 
PRINT* • " • « » » • • « « « • » » » » • » « • » • • • • » • » • • » • « • • • • " 
PRINT"H0KE TEAM/No.OP POINTS;AWAY TEAM/N».OP POINTS" 
INPUT HT 

1 0 
20 
30 
40 
50 
60 
70 
80 
9 0 
1 0 0 INPUT X 
110 INPUT AT 
120 INPUT Y 
1 3 0 LET X«X+2 
1 4 0 LET Y=Y-2 
1 5 0 I ? X-Y-=0 THEN GOTO 5 6 0 
1 6 0 I F X-Y=I THEN GOTO 5 7 0 
1 7 0 I F X-Y»2 THBN GOTO 5 6 0 
1 8 0 I F X - Y - 3 THEN GOTO 570 
1 9 0 I F X-Y*4 THEN GOTO 580 
2 0 0 I P X-Y=5 THEH GOTO 590 
2 1 0 I F X - Y - 6 THEN GOTO 580 
2 2 0 I F X - Y - 7 THEN GOTO 6 0 0 
2 3 0 I F X - Y - 8 THEN GOTO 6 1 0 
2 * 0 I F X—Y=9 THEN GOTO 600 
2 5 0 I P X - Y - I O THEN GOTO 6 1 0 
2 6 0 I F X - Y = I I THEN GOTO 6 0 0 
2 7 0 I F X - Y - I 2 THEN GOTO 6 2 0 
2 8 0 I F X - Y - 1 3 THEN GOTO 6 3 0 
2 9 0 I F X-Y =14 THEN GOTO 6 2 0 
300 I P X - Y = I 5 THEH GOTO 63O 
3 1 0 I P X - Y - I 6 THEN GOTO 6 4 0 
320 I F X - Y » I 7 THEH GOTO 6 6 0 
3 3 0 I P X-Y«=I8 THEN GOTO 6 4 0 
340 I F X - Y - 1 9 THEN GOTO 6 5 0 
350 I P X -Y»20 THEN GOTO 6 5 0 
360 I P X - Y — I THEN GOTO 5 7 0 
3 7 0 I F X - Y — 2 THEM GOTO 5 6 0 
3 8 0 I F X - Y — } THEN GOTO 5 7 0 
3 9 0 I F X - Y = - 4 THEN GOTO 5 6 0 
4 0 0 I F X - Y — 5 THEN GOTO 5 9 0 
4 1 0 I P X - Y " - 6 THEN GOTO 580 
4 2 0 : P X - Y — 7 TH£?1 GOTO 5 6 0 
4 30 I P X - Y = - 8 THEN GOTO 6 5 0 
4 40 I F X - Y — 9 THEN GOTO (,00 

4 5 0 I F X -Y — 1 0 THEN GOTO 610 
4 60 I P X -Y— 11 THEN GOTO 6 0 0 
4 7 0 I P X -Y = - 1 2 THEN GOTO 610 
4 8 0 I F X -Y=—13 THEN GOTO t>70 
4 9 0 I F X -Y — 1 4 THEN GOTO 6 8 0 
5 0 0 I F X -Y=>-15 THEN GOTO 670 
5 1 0 I F X -Y — l b THEN GOTO 680 
5 2 0 I P X -Y = - I 7 THEM GOTO 7 0 0 
5 3 0 I F X -Y — 1 8 THEN GOTO 6 9 0 
5 4 0 I F X -Y - - I 9 THEN GOTO 680 
550 I F X -Y — 2 0 THEN GOTO 7 1 0 
560 PRINT H T ; " 0 t» fe 1 A T ; " 0 NOti SCORE DHAH"G0T0 7 0 
57C PRINT H T ; " I II • 

1 A T ; " I • • • " S C O R E DRAW*•••"GOTO 
58C PRINT H T ; " 2 H . 

1 A T ; " 2 " • • • S C O R E DRAW""**"GOTO 
590 PRINT H T ; " 3 n « * A T ; " 3 • • • • S C O R E DRAW»««""GOTO 
6 0 0 PRINT HT J" I M * 

I A T ; " 0 HOME WIN"GOTO 7 0 
6 1 0 PRINT H T ; " 2 " i A T ; " I HOME WIH"GOTO 70 
0 2 0 PRINT H T ; " 3 A T ; " 2 HOKE W1M-GOTO 70 
6 3 0 FBINT H T ; " 2 H . 

f A T ; " 0 HOXE WIN"GOTO 70 
640 PRINT HT;" 3 " t AT;" I HOME WIN"G0T0 70 
650 PRINT H T ; " 3 11 . » AT;" 0 HOBE WIN"C0T0 70 
660 PRINT HT;" 4 w * 

1 a t ; " 2 HOME WIN"GOTO 7 0 
670 PRINT HT;" 0 H • 

1 A T ; " I AWAY W1N-GOT0 7 0 
6 8 0 PRINT K T ; " I H « 

i A T ; " 2 AWAY WIN"GOTO 7 0 
6 9 0 PRINT H T ; " 0 H . 

r A T ; " 2 AWAY WIN"GOTO 70 
7 0 0 PRINT H T ; " I H . > A T ; " 3 AWAY WIN"G0T0 70 
7 1 0 PRINT H T ; " 0 n i » A T ; " 3 AWAY WIN"GOTO 70 

5 Fen. THE PLOUGH" 
1 0 r ' c I r l T T H E P L O U G H 1 6 0 , 0 0 0 V P S A G O " 
20 PLOT R. 26 
30 PLOT 24 2? 
40 PLOT 29 . 25 

PLOT 36 23 
60 PLOT 38 • II 
70 PLOT 43, 13 
80 PLOT 40, 40 
30 PAUSE 300 
100 CLS 
110 PRINT "THE PLOUGH HOW' 
120 PLOT 15, 25 
130 PLOT 24, 27 
140 PLOT 29, 25 
150 PLOT 36, 23 

I b O 
170 
1 3 0 
190 
200 
210 
220 
230 
240 
250 
260 
270 
280 
290 
300 
3 1 0 

PLOT 33, 12 
PLOT 43, 13 
PLOT 49, 25 
PAUSE 300 
CLS 
PRINT "THE PLOUGH 100,000 VPS FROM HON" 
PLOT 
PLOT 
PLOT 
PLOT 
PLOT 
PLOT 
PLOT 

26, 
24, 
23, 
36, 
38, 
49, 
6 2 , 

7 
27 
25 
23 
1 2 
13 
25 

PAUSE 300 
CLS 
GOTO 10 I continued on page 691 
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AVAILABLE NOW 
HINTS a-TIPS for the ZX81 £4.25 

by Andrew Hewson 
*80 pages explaining clearly how to squeeze a computing quart out of a 
Sinclair pint pot. 

•Saving Space — vital reading lor all ZX81 owners. 
'Understanding the Display File — using ihe display file as memory, 
clearing a pari of the display, using tokens in PRINT statements. 

•Converting ZX80 programs - explaining simply bul comprehensively 
how to convert the hundreds of published ZX80 pgorams. 

'Chaining Programs revealing techniques for passing data between 
programs, calling subroutines from cassette and establishing data files. 

" Machine Code Programs — all you want to know about 280 machine 
language. Explaining how to write, load, edit and save machine code 
and how to debug your routines. 

Routines and programs are scattered liberally 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 2X81 
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 £6.50 
PROGRAMMERS TOOLKIT - line renumber including GOSUBs and 
GOTOs, Hexadecimal Loader/Printer, Find, Edit and Replace BASIC 
progra m strings £8.50 

Cassettes for 1K ZX81 
PROGRAMMERS TOOLKIT - simplified version of the I6K 
cassette £6.50 
STATISTICS — Mean, standard deviation, regression, trend analysis, chi 
squared test, graph plot..., £3.75 
PLANET LANDER + space docking, clock. Stopwatch £3.75 

2X80 Op Codes - this handy ready reckoner lists all 600 plus, Z80 
machine codes in decimal and hexadecimal with their mnemonics. Each 
code is succinctly explained and cross referenced. Complete with 
protective transparent wallet .£2.00 

BLANK C12 CASSETTES 5 for £2.75, 25 for £13.25 
Send SAE for full catalogue 

Cheque with order or quote Access number to: 
HEWSON CONSULTANTS. 7GRAHAME CLOSE, BLEWBURY. 

OXON OX11 90E. TEL: (0235) 850075 

STRETCHING 
YOUR ZX81 

TO ITS LIMITS 
. . . has been written to enable you to get 
even more knowledge and fun from your 
ZX81 or ZX80. If you have a working 
knowledge of your machine, this book will 
help you realize the full potential of it and 
your own programming ability. 

Only £6.95 from 

DEPT. YC2, Computer Publications, Unit 3, 
33 Woodthorpe Rd„ Ashford, Middlesex TW15 2RP 

RAM EXPANSIONfor6502andZ80AMicros 
ATOM - PET - UK 101/O.S. - TRS 80 

VIDEOGENIE and ZX81 
Prices: 

Expansion 
module Atom Old Pet New Pet UK/OS TRS80 Videogenie ZX81 

16K £40 £40 £40 £40 £33 £33 £33 
32K £52 £52 £52 £52 £45 £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 C8.00 - VAT to all 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/OHIO 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 
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(continued from page 67) 

Punters' draw 
J Consadine, 
Humberside. 

SOFTWARE FU£ 

WHENEVER an office draw is held, usually for 
the Derby or Grand National, the moment 
eventually comes when a member of the group 
draws names from a hat. This invariably leads 
to cries of "It 's a fix" or "I see the organiser 
has picked the favourite again". This can be 
especially embarrassing if the head of depart-
ment has drawn the 40:1 outsider. 

To avoid these problems, why not let the 
computer perform the draw for you with an 
unbiased shuffle? 

My program, Punters' Draw, allows any 
number of items — usually horses — to be 
input and a similar number of punters' names. 
The names are matched randomly with the 
horses and are listed on the screen, page by-
page. Provision is also made to print a hand 
copy if desired. 

Least squares 
Kevin Pofston, 
Dagenham, Essex. 

10 t £ H i n i « m n ( « i M H 
20 REH"fUNT£f 3 IiKMJx 
JO ( t t ( | n ) M H I M H » H l 1 
40 RE«*»lir .'.COrtSrtSJNE 2 3 / 7 / 8 H i 
10 I.IPUT'CCLRlf CUDJtCVIOCCUAlMJIItO OF HORSES RUfWIItG";4:PRINt"tC!-fJ' 
10 DlrNt<M).Fl!MI , r u n ) 
70 F0M«1T0H:PBI«T"CCtRKCUDHCUPWflE OF It t t t t t >rt . - ;x 
SO INPUTHMJO :*£XTjpRlNftCLBJ* 
to FORJ»lTON:PRI*T"£CLRJlCUt]ECUDJPwrERS «IME Ntt."I 
100 V=2lfT<<NtftND<-«Klli0i)JH}:IFFl.<V) OIHLNIOO 
110 INPUTPKV) :FLtVJ»1 :HEXT 
120 F-BIKT'-ICLftJICUKKCOOJtJtv:»3PR!£S*j AKlf KEY TO LIST DR«I.IXUOriGOSUIi230 
(JO R»»s0=1:PRINT*[CLRl" 
140 FOftX=OTQRt[fK>KTHEHP8ff 
150 FRIWTMtfX>;" --";P$<XUPRt«T:flEXf 

PRIwTTCUBJtCUBURVSlPHESS MY fFT fo COmiUE LIST.":G0SUJ2J0 
170 PRI« f [ [LR]" ; a=R:R«R*t :D0r0H0 
130 f'RIHT '[CUP JCCUtOCftvS JPRE5S<#)TO VIEW LIST riCAlK. • 
190 PfcWCCUBJCRVSJOR PRESS!PJ10 fklnt KftltO C0FV.";GtfSUBI30 
200 iF f tW H-fHE m50 
210 lm»«"F*lHEff2M 
220 0DT0290 
230 6£Ti«:IFflt=""TH£rt230 
240 RE MM 
219 0PEK> , 4 , 1 rPCICT"CCIRItl.'IOJIRVSJfUlNTiNO." 
2*0 F 0RX-1 TOMtPftlHTMl^NSrXl" - "FJiXl 
2?0 PRINT!) :HEXt 
280 CLOSE 1:FRl*T"[CLR]":08tS130 
2?0 ENB 

THIS IS a scientific program which takes, as 
input, X-Y co-ordinates which as a set 
conform to, or nearly to, a straight line. The 
program then calculates the best straight line 

in the form Y = Mx + C and.the estimated 
standard deviations in M , the slope, and C, the 
intercept. This program will be of use to any-
body who does experimental work. 

1 R E M K E V I N P O L S T O N 
2 R E M D A G E N H A M ESSEX 
3 R E M 
5 D I M W <64) 

10 P. $ 12, " l e a s t s q u a r e s " , 5 , ' 
20 P . " F O R A S T R A I G H T L I N E . " , ' , 

" A S S U M E X E X A C T A N D Y IN E R R O R " , 5 

3 0 P . ' , " T E R M I N A T E BY -999",' 
90 3=1 

100 R E M S E T U P 
110 7.N=0 
120 y.p=o 
130 V.X—Q 
140 y.Y=0 
150 7.S=0 
1 6 0 V . Q = Q 

170 R E M I N P U T S E C T I O N 
190 C = 0 
2 0 0 a C = C + l 
2 0 5 P . C 
2 1 0 P." X= " 
2 2 0 F I N P U T 7.1 
2 3 0 F I F 7-1=-999 G O T O s 
2 4 0 7 . N = 7.N+1 
2 5 0 * / . x = y . x + ' / . i 

2 6 0 7.S=7.S+ (*/. 1 * */. I ) 
2 7 0 P . " Y = " 

2 8 0 F I N P U T V . J , ' 

2 9 0 7.Y=7.Y+7.J 
3 0 0 V.P-V.P + < 7. J * V. I) 
3 0 5 y.G=y.Q+y.j»-/.j 
3 1 0 G O T O a 
3 3 0 s R E M S O L V E S I M E Q U A T I O N 
350 V.D= (<y.N*y.s>-<v.x*v.x> > 
3 6 O y.A= ( < 7.N*7.P) - <7.X *7.Y > ) / 7.D 
3 7 0 7.B- ( < 7 . S * 7 . Y ) - ( 7 . X * 7 . P > ) / 7 . D 

390 R E M O U T P U T S E C T I O N 
410 p . ' , ' ; P . * i 2 
411 P . " a n a l y s i s o-f d a t a " , ' , ' 
4 1 2 P . " C O R R E L A T I O N C O E F F S H O U L D B E + - 1".* 
4 1 3 P . " P R O G R A M U S E S O N E P A S S M E T H O D " , ' 
4 1 4 P , " B E W A R E O F R O U N D I N G E R R O R S " , ' , ' 
4 1 5 R E M 7.G IS C O R R C O E F F 
4 1 8 7.G=7.A# (SQR (7.D/ < A B S <7.N*7.Q-7.Y*7.Y) ) ) ) 
4 1 9 P . " C O R R E L A T O N C O E F F = ";FP.7.G' 
4 2 0 P. " S L O P E = "uFP.y.A,' 
4 3 0 P. " I N T E R C E P T = ";FP.7.B,' 
4 4 0 R E M 7.H IS V A R I E N C E 
4 6 0 7.H= < (7.A * 7.A * 7.D) / < 7.N * < 7.N-2.0) ) ) * 

(1.0/ C/.G*7.G>-1.0> 

4 6 5 G O T O 4 8 0 
4 7 0 P . "VARl'ENCE IN Y = ";FP.7.H,'' 
4 8 0 R E M 7.K IS V A R O F S L O P E 
4 9 0 7.K = < 7.H * 7.N) / 7. D 
4 9 9 G O T O 5 1 0 
5 0 0 P. "VAR O F S L O P E = ";FP.7.K,' 
5 1 0 R E M 7.K NOW B E C O M E S E . S . D 
5 2 0 X K = S Q R < '/.K) 
5 3 0 P. " E . S . D O F S L O P E = ";FP.7.K,' 
5 4 0 R E M 7.L IS V A R OF I N T E R C E P T 
5 5 0 7.L= (7.H*7.S) /7.D 
5 5 5 G O T O 5 7 0 
5 6 0 P. "VAR O F INT = " ;FP.7.L,' 
5 7 0 R E M V.L N O W B E C O M E S E . S . D 
5 8 0 7.L=SQR <7.L) 
590 P. " E . S . D OF I N T E R C E P T FP.7.L,' 
6 0 0 P . " A N O T H E R R U N (Y/N) " 
610 I N P U T $ W , ' 
6 2 0 IF * W = " Y " G O T O 10 
6 3 0 IF * W = " N " P . " B Y E - B Y E " ; E N D 
6 4 0 P . " C A N O N L Y A C C E P T Y O R N " ; G G T O 6 1 0 

> R U N 

(continued on next page) 
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continued from previous page) 

Bulls and cows 

SOFTWARE FILS 
Graham Richards, 
Side up, Kent. j u m m s j 

T H E SUBROUTINE Random generates a pseudo 
random-number sequence including all 
numbers from 1 to FF Ilex. On return, the 
accumulator contains the random number. 
Before use, locations 72 and 73 should be 
seeded with a starting number but not zero 
and a counter value. Avoid large numbers 
where speed is required and numbers which 
can be divided into FF as this will reduce the 

number of numbers available. Different seed 
values will generate different sequences. 

The program Bulls and Cows when used 
with the subroutine Random prompts the user 
to break the five-number codc set by the 
computer. The user can place the guess by 
using the cursor controls, left and right arrow, 
and the numbers 1 to 8. 

All invalid input is ignored and the cursor 
cannot be moved outside its range. The guess 
can be changed until the user is satisfied the 
code has been broken. On typing Return, the 
truth will be revealed. The computer will 
display an " X " for each correct guess and an 
" 0 " for each correct number put in the wrong 

place. On breaking the code "XXXX" will be 
displayed. The starting address is 80, 

Both programs will run together on an 
unexpanded Microcan, but they avoid the area 
used by the cassette software in XBug. 

Here is a typical screen display: 
G80 
01 t 1 1 2 2 
02 3 3 3 4 4 XO 
03 5 5 6 7 7 XXO 
04 3 5 6 3 5 XXX 
05 3 4 7 3 5 xxxo 
06 4 5 6 3 5 XX 
07 3 5 7 3 7 xxxxx 
01 

? 

Complete 
game 

t Start of 
J next game 

• r P£ RANDOM.rtTN 

f »!-•( BL.HIN 

• SUBROUTINE RANBOf. 

. DA I A 

.-72 
7? 01 RAND*. .BYH: 1 
73 10 COUNT: .BYTE 10 

00 c I'n mn; . v. r 1 1 0 
75 eoofl BITBKE . BY1 E wo. il. a . 2 
77 

.colli 
, -16(1 

1 AO 8A KANONN: TXA (HAVE RE 1. i :> JC R.. 
141 48 PHA 
I4L' 98 TYA 
143 48 PHA 
:FC4 AS/3 1 HA COUNT ;SE t Uf COii.'lii i< 
144 83/4 STA CDOUfl 
143 A 203 LOOP: 1 fix ts ;SIA«T L AKIRR I.H) < I 
1 AA nuOO t o r to (OK B1 f ^ ?> J . 4 ( / 
] "1 en j r . itcx i B r : L DA BJTBKT rX 
1 w hi 1 RAMB 
1/0 (-001 DEO NOTSC t 
172 c s r«v 
17S CA (JOISUI: 1 >t~r 
174 1 OF A BPL Ml XlCU 
; '6 9i> r ft. ;GE I PARITY M I 
I 77 ,.M ROP WIN PAPPY 
I : I .I i t . . . i !h r*> « u«l* 
1 '< CA74 HI • HUH" 

I'OI. A Hl.L 1 ODE' 
I /K PI A IREMOM ktGISTERS 
l /F A!! 1 AY 
130 A8 El A 
liil AA TAX 
181' AS?;: 1 BA R'AHO 
in* AO RTB 

• r.tiu 

;. > t-iii • .. anii /•"J . 

.DATA 

. =A0 

AO COBE: .FIL KR 3 
A5 NRPMP: ,BLKR 5 
AA (iiiESS: .EHKR 

DULL! .DYTI 0 
70 emit . HY 11 0 
71 GONUMB: • DLTFE 0 

. c o n : 

. -EI0 

AO n c : i.nx • 4 
o r 206001 ner^UM: J SB IVAN turn 
OS 4 A 1 HTI A 
06 4A LE.R A 
f)7 4A LSfi A 
88 4 A i.src A 
39 4 A t.SK A 
OA 18 CT.C 
&y A931 Aiir • 141 
•)H yjAO S fA COM: R x 
8f LA D[£* 
#0 10F0 BPI GETNUH 

A901 t 1>A t l 
8S71 STA oonufiK 
2073FC JSK 1 E 

99 AZOQ NGO: 1 HX t o 
MAAf STX BULLS 

96 84 70 SIX C0UK 
IF A371 LIlA GONllHtf 
A: 200111 E JSR EE fill 
A4 2073FC JSR r e 73 
A/ A;> oo LBX t o 
A9 j oc f .oo PRNTCS: JSR CUftStIR 
AC ,»0E flEfl M:HH(:: ISR F»FA 
AT AS.01 1 HA 1 
t l 0913 c«l- * J 5 

(GET SECRET COKF 

;i:nnvfcKi lii Asi : i i I I -S -

:im ru\\;izr 
i r m > 

SPRINT (10 MUMHER 

if (ILL KEYBOARD 
illlCAMOH I HA:; 
ih i l i l i r ARROW? 

1MPU1 WIAR. 

J<3 BOOB BNE TRYL 
C008 CEX *B ttlUT OF RANIiE'' 

B7 F0F3 BED NCHAK 
BV 206f:00 JSR NOCIIS 
BU t e 1 NX 
BH e s I MX 
BE [n)E.V B(VF PRMTCS 
CO i:v o s rRYi : CMF t o ;LEFT ARROW 
C? Boon BWF TRYftET 
04 EOOO CPX *0 KIUT OF RANGED 
C6 1 0E4 HE.CJ NCHAR 
C9 lOECOO JSR NOCUS 
CH CA BEX 
CC CA BEX 
i:ti 10DA BPL PkMJCS 
CF C90fl T R Y R E T : C«P tB 
I'l BOOA ONE TRYN 
D3 r o t c o o J(JR NOCUS 
lit 10 CLC 
B7 901 7 BCC SCORE 
D9 i:»3l 1KYN! C.nF' 131 iUftLIB NUMBER7 

BB JO.'E Brt[ NCHAK 
Bit C939 CW fit 
HE 10CH Bfl NI.'HAR 
£1 TI1CS63 ri 1A 3CS.X ;YES SE SfORf OH SCREEN 
L4 BOCA BNt NCEiAR 

E i AVL'll cusof.-: I UA i n -
fiB 9Btti03 o u r : STA JEJ.X 
GP AO R l ? 
EC A920 N0CU5! LBA 
EC HOFB BNC OUT 

FO ftt'04 SCORE: 1 !>/ • 4 JOE I DUE S i EK1IN SCREEN 
F2 0008 LI'Y JAWH STORE 
f 4 B9CS03 HOVE : LBA JCS.Y 
¥7 Vj 4A S 1 A GllESSrX 

CA BEX 
Eft SB BEY 
TD m BLY 
FC 10FA BEL (10U£ 
EE A204 1 BX JCHi f.E. FOR HULLS 
100 8040 NJ'i 1 I'A COBLFX 
J o r 9&A5 SI A 1 lEMr'RX 
104 BSAA 1 ME' 
lOA UOOV BNf. MriEUILl. 
lOrt t.AAF IlfC BIM.l 
J OA A90I 1 DA I I SrtA -I 
IOC V5AA SI A GIIESST* 
10E <>A ASL A 
IDE STA CTEW.X 
1 I I CA WIIBIILL: DFX 
11? lOI I llEI HH i-K-», i nfc tiriuis 
11 L 1 DX 1 4 
1 l u A004 DC . I I I / 1 i 
118 p 94500 «CY: LBA CTEMf .Y 
l l » flSAA CMP etiFSS'X 
l t d BOOA BME HOCOW 
u r fA/O IHL con 
12) A901 L DA »1 

v r. . i •> 
r.T. (h'l I* 
U1/. V JAJOO •II. 1 1 1 1 
179 Oil BEY 
12B 1 OF*. M>1 HTY 
12C CA OEX 
1?B i OE: 7 BPI HC 
12F t a INX 
130 A9r.n LBA SPRINT X' FOK BlILtS 

CAAE MILUIS: Dr< Dill t 
134 300A BMJ COWBl.'j 
13A VfiBlOi 3TA s n t . x 
139 cu 1MX 
13A 10FA BP! HULD1S 
13t A94F c o u i i i s : 1 BA »4E J PRIME 'II FOR CHUG 
13E Cit70 CCWBG: DEC 
140 30 OA Bn 1 WIN 
i4y VtHUCM A Mil 
14'J t i l iwx 
14A 10FA BEI COUDS 
140 AD0003 UIN: LB A 3B5 I HAS CODE BEEN BROKEN1' 
14H CMP »NE 
14D r o o s BE n BKEAN 
14E EA7I im: 1*0 NUMB i«Cl 
1S1 4C9900 IMP win 
154 3073FE HREAK; ,M;R I'C 73 JYPS c n r X 3 
1S 7 7073FF JSR. H 1 4 
1 5A ::O/JET jriN I r " ? 
ISP 4C8000 JNP BC 

.END 
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Strings and arrays 
SOFTWARE FIVE. 

Derek Has/am, 
Co/ne, Lancashire Af'M 

A SIMPLE i l lustration of the flexibility of ihe 
Atom's memory is the way the contents of 
memory location 18 may be manipulated so 
that several programs may be held at the same 
time and even use the same line numbers. 
Nowhere is this freedom of more use than in 
the handling of strings and arrays. Acorn's 
documentation is well above average but there 
is more to be said on the matter of memory 
usage than the manual reveals. 

There are two ways of allocating space for a 
string: 

10 DIM A(16) 
20$ A = "THIS IS A STRING" 

Users of other Basics will turn up their 
noses at the idea of having to dimension the 
siring before assigning it, However, the 
seasoned Atom user will know the advantages 
of knowing exactly where that string is in 
memory — variable A contains the address of 
its first character — and being able to 
manipulate individual characters by means of 
indexed Peeks and Pokes. 

10 A = # 8 2 0 0 

20$ A = "THIS IS A STRING" 
The difference between the two methods is 

that in the second, the user specifies where the 
string will go in memory, whereas in the first, 
he leaves it to the operating system. The first 
is safer since it reserves space above the 
program text which is not already being used. 
The second places much more responsibility 
on the programmer to ensure that strings will 
not overwrite each other, but allows him to 
make use of memory in his own fashion. 

In the example given, the string is being put 
into the graphics RAM, immediately above 
the block used to map the screen in characters 
mode — or mode 0 graphics. 

Since the lower text area of the Atom can 
hold only 5K on the main board and the 
graphics area can hold 6K of which only .5K 
is used when displaying ordinary text, the use 
of the graphics area for string storage has 
obvious attractions. 

For the best of both methods, however, we 
would like to use the Dim statement with its 
automatic allocation of memory not already 

Consult the oracle 
D A Walker, 
London SET3. 

THK RND function in the I-Ching program does 
not seem very oracular to me — perhaps the 
nearest analogy :o tossing a coin the ZX-81 can 
provide is to discover jt a random moment 
whether the frame count is odd or even. This 
could bring the psychic factor into play. 

I have devised this n o - l r i l l s program to fit 
into my unexpanded ZX-81. It lets you know 
the result of each toss and builds a hexagram 
with moving lines — if any — in the middle of 
the screen. This is sufficient for consulting the 
book. The string in line 10 can be used to save 
on cassette. 

assigned and tell the computer to start its 
dimensioning in the graphics RAM. How can 
we achieve this? 

The Dim statement works as follows. The 
address of the next free byte of memory is held 
in zero page at # 23, # 24. For those 
unfamiliar with the Atom, " 4 " indicates that 
what follows is a Hexadecimal number. This 
is the free-space pointer which the manual 
mentions but without telling you where it is. 

On power-up, it contains the same address 
as that returned by the Top function — which 
is stored at 4 OD, w OE. As soon as a Dim is 
executed, however, the two values become 
different: Top indicates the next byte above 
the program text, # 23, # 24 gives the next 
byte above the arrays and strings which are 
dimensional after the program text. 

We can re-direct the free-space pointer by 
inserting at the start of the program the line: 

10 !#23=#82(xT 
It now points at the start of the graphics 

RAM and all subsequent Dim statements will 
reserve memory in this area, leaving the whole 
of the lower text area available for the 
program. What is true for strings is, of course, 
also true for numeric arrays of integers and 
floating-point numbers dimensioned with 
lines such as: 

20 DIM BB120) 
30 FDIM %BB<10) 

Anyone who has worked with large arrays 
will know how they consume memory and an 
attempt to use them on the Atom without this 
ruse can be most frustrating. Even greater 
problems are possible with string arrays. 

When you wish to use an array of strings on 
the Atom you must do two dimensioning 
sessions. The manual explains how, using a 
program of this type: 

10 DIM BB(5> 
20 FOR 1=0 TO 5 
30 DIM X(10>; BB(I) = X 
40 NEXT I 

The principle is to dimension an array, BB, 
to hold the base addresses of the strings, then 
repeatedly dimension a simple string, X, and 
point the current element of BB at its first 
character. Statements such as: 

50SBB<3) = "THREE" 
60 PRINT SBB(3l 

may then be written, up to a maximum of six 
strings of length 10 characters. 

The real problem is not, however, 

dimensioning the array but entering your 
siring data into it. Most Basics have Read and 
Data statements lo facilitate this; the Atom has 
not. Acorn describes a way of providing the 
equivalent effect, but this method suffers from 
the same disadvantages as the more conven-
tional Read and Data: you have to store the 
data twice. 

It is stored once in the form of program lines 
and a second time when it has been read into 
the string array. We users of machines with 
limited RAM cannot waste memory in this 
profligate way — so what do we do about it? 

Suppose we have a list of data such as: 
tOOOd FIRST 
1010 SECOND 
1020 THIRD 
1030 FOURTH 

which we wish to use as a string array so that a 
statement like 

PRINT SBB12) 
will print Second. The first thing to notice is 
that we have only one item of data per 
program line. This is important: so are the 
spaces between the line numbers and the first 
letter of each string. 

The point to realise is that each line of 
program in the Atom ends with a carriage 
return and is therefore in itself a string. The 
lines given, shorn of their line numbers, 
already constitute a string array stored in 
memory and there is no need to copy it to 
another part of memory. All we need do is find 
the address of the first letter of each word and 
store these addresses in an array: 

10 DIM BB(4); P= # 2900 
20 DO P = P+ 1; UNTIL ?P» 13 AND 
P?3 = ClI"d" 
30 FOR 1 = 1 TO 4 
40 DO P=P+1; UNTIL P?—4 = 13 
50 BB(l)= P 
60 NEXT I 

Starting at the beginning of the lower texi 
space, # 2900, P is incremented until ii 
encounters a carriage relurn followed, three 
bytes later, by the label d. P is then pointing at 
the terminator of the line immediately prior to 
line 1000. 

Entering the For — Next loop", P is moved 
on again until ii points to the byte four bytes 
after the return. This is the F in First. The 
address of this character is stored in BB(1) and 
the process continues until all the base 
addresses of the strings have been found. 

10 PRINT "I CHING. TO TOSS 
30 FOR H = 12 to 7 STEP -1 

100 LET S = 0 
110 FUR 11 = 1 to 3 
120 IF JNKEV$O"0" THEN GOTO 
140 LET X = PEEK<16436) 
158 LET ft = X - INT CX/2> * 2 
160 IF ft = 0 THEN LET S = S + 
165 IF ft = 0 THEN PRINT FIT 21 
170 IF R = 1 THEN LET S = S + 
175 IF Ft = 1 THEN PRINT RT 21 
ISO IF INKEV* = "0" THEN GOTO 
190 NEXT M 
260 IF S = 6 THEN PRINT hT 
210 IF S = 7 THEN PRINT RT 
220 I F S = S THEN PRINT hT 
230 IF S = 9 THEN PRINT AT 
240 NEXT N 

COIN PRESS 0" 

1 2 0 

0 ; N , " T A I L S " 
3 
0.;M; "HERDS" 
180 

Nj 14.; " - X - " 
N, 14 ; " " 
N, 1 4 . : " - - " 
N , 1 4 ; " - 0 - " 
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îî iiii ii for ATARI 
The World-beating 

X 
ATARI' 

ATARI PERSONAL 
COMPUTERS 

3 consoles available 
Atari 400 with 16K R A M (AF36P) 45345 
Atari 400with 32K R A M (AF37S) £395 
Atari 800 with 16K R A M (AF02C) £645 

[expandable to48K) 

All consoles when connected to a standard UK colour (or 
black and white) TV set can generate the most amazing 
graphics you've ever seen. 
Look at what you get: 

* Background colour, plotting colour, text 
colour and border colour settable to any 
one of 16 colours with 8 levels of 
illuminance! 

* Video display has upper and lower case 
characters with true descenders, double 
and quad size text and inverse video. 

* 57-Key keyboard (touch type on Atari 400) 
and four function keys. 

* Full screen editing and four-way cursor 
control. 

* 29 keystroke graphics and plottable points 
up to 320 x 1921160 x 96 only with 8K 
RAM). 

* 40 character by 24 line display. 
* Extended graphics control and high speed 

action using a DMA chip with its own 
character se t 

* Player missile graphics. 
* Four programmable sound generators can 

be played individually or together and each 
has 1785 possible sounds playable at any 
one of eight volume settings, for game 
sounds or music. 

* Full software control of pitch, timbre and 
duration of notes in 4-octave range. 

* Four joystick or paddle ports, sounds 
output to TV. 

* BASIC cartridge and 10K ROM operating 
system and full documentation. 
Dealer enquiries welcome 

I MORE HARDWARE 
Atari 410 Cassette Recorder (AF28R £50 
Atari 810 Disk Drive IAF06Q £345 
Atari 822 column Thermal 

: Printer IAF04E) £265 
j Atari B50 Interface IAF29G1 £135 

Joystick Controllers IAC37S1 £13.95 
•: Paddle Controllers (AC29GI £13.95 

I6K RAM Memory Module IARMJI £65 
MUCH MORE FOR ATARI COMING SOON 
SOFTWARE 

| SEND SAE. NOW FOR OUR lfAFlETlXH52G)| 

raugpuifn 
Maplin Electronic Supplies Ltd 
P.O. Box 3, Rayleigh, Essex. 
Tel: Southend (0702) 552911/554155 

LE STICK 
For Atari Computer or Video Game 
Replaces standard joystick, but much 
easier to use. Internal mobon detectors 
sense hand movements, large pushbutton 
on top of Stick. Squeeze Stick to freeze 
motion. A MUST for SPACE INVAOERS, 
STAR RAIDERS Er ASTEROIDS. 
ONLY £24.95 IAC45YI 

Note: Order codes shown in brackets. 
Prices firm until November 14, 1981 
and include VAT and Postage and 
Packing. (Errors excluded). 

a • • * ' • 
-« » . „ -A- •». -ti.^y ( 

* k 
Atari 400 Console 

Atari 800 Console (with cover removed) 

SPECIAL PACKAGE OFFER 

^jt ^̂ ^ ^̂ ^ ^̂ ^ ^̂ ^ 
S70PPP£S$ ROAD SHOWSj, 

Fridcy 25th September * 
Newcastle Centre Hotel ^ 

Saturday 26th September . 
Gfosvenor Centre Hotel, Edinburgh • 

Sunday 27th Seplember * 
Portland Hotel, Manchester ™ 

Monday 28th September 0 
Birmingham Centre Hotel 

Tuesday 29th September * 
Hotel Nelson. Norwich ^ 

For further details phone 0702 554)55 * 
.^k. .^fe. ^ ^ t f e ^T* ^ ^ ^ ^ ^ ^ ^p^ ^ ^ ^ ^ ^ ^ 

Oisk based system for £725 with Le Stick 
The Atari 400 Console 
Speed 32 K RAM Module 
Atari 810 Disk Drive 
Disk Operating System 
Documentation 
Interconnectinq Leads 
Everyihing in "look at what you get" list 

m 

VERSAWRITER 
12ft x Sin. drawing board. Drawing on 
board is reproduced on TV via Atari with 
32K RAM and Disk Drive. Oosed areas 
may be filled in with one of 3 colours. Text 
may be added in any one of 4 fonts. Paint 
brush mode: select size of brush and paint 
away Air brush mode: shade in your 
drawing-colour and density is up to you. 
Plus many more leatures. S.a.e. for price 
and further details. 

: at 

See 

D e m o n s ^ 5 

•tsr>2®%aa Esse*. 
W e s t d i f f ^ J ^ a n d at 

Harr>mefS Tel: W6. 

159-161 J , : 7 4 8 0926 
Tel 
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Adda Compulers Ltd., a major supplier of computer systems 
to industry and business, have opened the Vic Centre in 

West London. Here you can see, discuss and buy everything to do with 
fhe new VIC 20 personal computer—in person or by mail. Hardware, 

software, technical advice and information is available from an experienced 
staff of experts. Even if you already own a VIC 20. gel on our mailing list to 
know about new developments. Remember—everything has the backing of 
Adda s reputation, and there's a full 12-month warranty on all hardware. 

The Vic Centre is easy to reach—Just oft the A<i0, close to North Acton tuDe 

Not just a computer but a whole 
expandable system 

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 great expandable system, with full-size keyboard operation. 
First-time users can work it immediately with plug-in program 
cartridges, using your own colour TV to get up to 24 colours on 
screen, and three different sound tones. Or write your own programs 
in BASIC. The VIC 20 lets you build a system as needs and budget 
dictate. You can expand its memory to 32k Byte with Plug-in 
modules, and transfer data to external storage units. So the VIC 20 
is more than just a personal computer—and its system will expand 
to put it even further ahead. 
VIC 20 Dot Matrix Printer 
Tractor-feed. 80 character-per-line. 30 characters-per-second printer. 
£ 2 2 9 . 9 5 incl VAT. 

£56.35 incl VAT. 

VIC-RS232 INTERFACE 
Fully implemented (true levels) 
RS232C-V24 
BI-DIRECTIONAL INTERFACE 
Allows Vic to work as Mainirame Terminal 
Drive a Qume Daisywheel or a Paper Tape 
Punch etc. elc. 
FEATURE This unit contains masier power 
supply which supports Vic's own supply 
when carrying Memory Expansions. 
Cassette Drives. Light Pens. Printers etc. 
VIC-MEMORY 3K 
Small size—low cost memory expansion. 
Plugs >nto Vic and reproduces memory-port. 
Can be usetf with other expansions gives a 
total of 6k user static ramon Vic. 
FEATURE This board allows Vic to move 
Basic lo begin al 1024 ($0400) as in Pet. 
and enables the use of HIGH RESOLUTION 
COLOUR GRAPHICS £40.25 incl VAT. 
VIC-TOOL KIT £28.75 incl VAT. 
For those who Know tool kit on Pet we now 
have same facilities for Vic. 
Renumber. Auto. Append etc. 
This may be used with the stack VIC Rom 
Switch Board 
VIC ROM SWITCH BOARD £40.25 incl VAT. 
An inexpensive unit which plugs direct on to Memory 
Expansion Port of the VIC and'allows the insertion ol up 
to 4 ROMS for games packs or toolkit aids. elc. 
FEATURE. Simple sollware switch exchanges each pair of 
ROMS into VIC'S ROM space allowing •clashing' ROMS to be 
used. 
FEATURE. Plug-in zero fO'ce sockets are available as optional 
extras to help eliminate pin damage to valuable ROMS 

TERMS AND CONDITIONS. All goods sold subject to Adda 
terms and conditions of sate. Full details available 
on request, but include: 7 day money back guarantee. Adda 
12 month hardware warranly. Please allow 2uiays for delivery 
Allow 7 days for personal cheques to be cleared. Quoted 
prices are inclusive of VAT, 

VICLIGHT PEN 
This high quality ligh! pen works in bolh 
normal and Hi-Res modes on ihe Vic 
allowing simple interaction with the Vic 
without keyboard entry 
Easy to program and easy to usa. 
e.g. Menu selection. Non-keyboard entry. 
Teaching Games. 
FEATURE touch sensitive "Enter" contacts 
to eliminate accidental eniry 

VIC-Games Port Adaptor Cable 
games port plug. 
A two into one adaptor for use with both 
joysticks and light pens A must lor tftose 
who require full control of games with 
graphics. 
FEATURE low-cost High quality. Robust. 
VIC JOYSTICK 
Single 
Hand-Held joystick unils for games use 
available in Pair or Single configuration 
N B (2 Singles will not work as a pair 
unless modifiedi 
Le Stick £30.75 inc! VAT. 
The ultimate joystick. One handed multi directional super 
sensitive Slick with built in fire button. 

VIC software Each of these taDes £14.95 incl VAT 
C o d e b r e a k e r / C o d e m a k e r 
You play the VIC or the VIC plays you in this computerised 
version of Mastermind 
VIC Seawolf, VIC Trap and Bounce out 
3 fun games, a submarine shoot out. a beal the VIC and an 
old favourite pub game. Good games with different skill levels. 
Monster Maze and Maths Hurdler 
A fun game with good colour and sound and a menial arithmetic 
learning game. Higniy rated by everyone wo have shown i| io 
Harder than you think. 

£14.95 mci VAT. 

Goods Required Price 

- : : £2 00 p. & p. for 
order £50.00 

Name 
Accres 

Toial £ 

MAiL ORDER to. Adda Computers Limited. FREEPOST. London. 
Wt3 0BR or telephone your order (24 hours a day) to 
01-992 9904 quoting your BARCLAYCARD OR ACCESS 
number, 

• i enclose j cheaoe. made Mya&i? to Adtfii Computers 
Limited fnr 
C... 
* Please charge m( Barclay Access 
.iccounl VI/ atxouni number is 

SHOP ADDRESS AJJa Computers Lirmiea. 
t5<. Victo- .3 : j : Acton. London. W3. Tel 0--992 9904 
OPEN 10 arr 6 :)tr tTjssday—Friday). 10 am—5 ptri (Saturday). 

' Please ,V3(S my n*me !0 yOui 
iriai-iriQ list 
" Dv ric as applicable 
DJlf 
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Quality support for; ATOM 
XSO 
ZX8I 

ZX80 ACTION ! 
2 games per cassette - for only £ 4 ! ! 
Flicker-free action games for your ZX80. 
Only IK RAM needed, and the original (4K) ROM. 

Cassette C80A: BRKOUT ACK-ACK £4-

Cassette C80B: SHELL GAME INVADERS £4-

The ZX80 Magic Book 
** WITH 8K ROM / ZX81 SUPPLEMENT ** 
Games programs, computer music, converting programs 
written in other BASICs. Improving the picture, RAM 
and I/O c i rcuits , and much more. £4.75 
Getting Acquainted with your ZX81 
A Tim Hartnell masterpiece. £4.95 

23+23 WAY ZX80/81 EDGE CONNECTOR SOCKET £3.50 

ATOM CASSETTES ; £ 5 each 

CAAA: BREAKOUT* CUPBALL+3D MAZE*SIMON2 
CAAB:PINBALL+LETTERS+SPACEWAR+DRIVE 
Both tapes need IK VDU + 5K text RAM 

The ATOM Magic Book 
A wealth of games and other programs; storing speech 
in your ATOM, converting programs written in other 
BASICs, tape recording hints, plus many other useful 
hardware and software tips. £5.50 

16 /32K ATOM RAM Boards from £59.50 
Single Eurocard, can f i t inside Atom's case. Built S 
tested. Also suitable for other 6502/6800 computers. 
Bare PCB only £23. S.a.e. for further details 
ALL PRICES INCLUDE U.K. PJP + VAT WHERE APPLICABLE 

TIMEDATA Ltd. 57 Swallowdale, Basildon, Essex 

NEC PC-8000! 
AT LAST THE ZX80A 
COLOUR COMPUTER: CP I M 
COMPATIBLE, BUSINESS-LIKE. 
"Superb value for money" — 
PCW Bench Test, June 1981. 

KEYBOARD UNIT: • Z80A processor (*MHt) 
•32k RAM + 24k ROM. Powerful built-in Microsoft extended dl*k BASIC (24k) 

with screen editor, 3k user ROM dot. 
•83 key qwerty keyboard with N-KEY ROLLOVER tor feat typltt. Auto- repeat 

on all kayv 
•8 colours or 6 monochrome intensities — text or graphic*. 
•Graphic*: vector, plot 6 »creen array storage function*. 
•Scrolling area and Una width control for screen (+ reverse, blink and 

secretj. 36 to B0 character width. 20' 2S line*. 
•Oouble precision <16 significant figure*), integer, hex. 
•Built-in terminal capability for output to modern. 
•Programmable function keys; *aparat« numeric keypad. 
•Interface* for parallel Centronica printer, expansion unit*, disks and 

cassette. 
JAPANESE QUALITY AND RELIABILITY 

ALL FOR £599 ! ( + VAT) 
EXTRAS: * Memory expan*lon to 64k, 96k or 128k of RAM. 
•CP/ M 2.2 — the univeraal disk operating aystem. 
•Dual 6 inch disk unit*. 
•Superb colour or green monochrome monitor screen*. 
•Expansion boxes for extra RAM. RS232. IEEE 484, real-time clock. 

extra function and prototype board*. *Ught Pen. 
•Dot matrix printer: proportionately (paced text and grephlc*. 
•New version of Splnwrlter, also by NEC. 
* " Specially commissioned Butines* Software for UK * " 

Brighten Computer Cent re 
130 L e w * * R o a d , B r i g h t o n B N 2 3LG, E. S u s s e x . 10Z73-6888461 
Write or phone for more details. Upgrades to 56k RAM (8k ext.) 
MANUALS inc. postage (price refundable on hardware purchase): 
Technical I Hardware I £9; Software (inc. monitor listing) £7$; 
8k BASIC £9; Monitor Operations £7; CP/M (2 vols) £16; 
Extended Disk BASIC £8. Open Mon-Sat 10am-6pm. 

ZX81 ATOM VIC 
Make the most of your microcomputer with our popular 
range of proven books: 

• GETTING ACQUAINTED WITH YOUR VIC 20, by 
Tim Hartnell, with over 60 programs to get your VIC 
up and running from day one £5.95 

• GETTING ACQUAINTED WITH YOUR ACORN 
ATOM, by Trevor Sharpies and Tim Hartnell. 184 
pages, 80 programs, including draughts £7.95 

• GETTING ACQUAINTED WITH YOUR 2X81, by Tim 
Hartnell. Eighty plus programs in this 120-page book, 
including draughts £4.95 

• MASTERING MACHINE CODE ON YOUR ZX81 OR 
2X80, by Tony Baker. 180 pages, teaches machine 
code from first principles £5.95 

• THE GATEWAY GUIDE TO THE 2X81 AND 2X80, 
by Mark Charlton. Over 60 programs and routines, 
2X BASIC explained in detail £5.95 

• 30 AMA2ING GAMES FOR THE 1K 2X81, by Alistair 
Gourlay £3.95 

• 50 RIP-ROARING GAMES FOR THE 2X80 and 2X81, 
edited by Jeff Weinrich £4.95 

• INTERFACE, the monthly magazine published by the 
National 2X80 and 2X81 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. I enclose £ 

Name 

Address 
YC IO 

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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STORE GUIDE 

KITS 
ACORN COMPUTERS: 
4a Market Hill, Cambridge. 0223-312772. 
System 1; £65 6502. Atom; £130 6502 
British-built, compact micro, will link into net. 

BL MICROELECTRONICS: BLM, 1 Willow Way, Loudwater, 
High Wycombe, Buckinghamshire. 
Biproc; £150 2-80 

Single-board micro with assembler. 

COMPSHOP: 
14 Station Road, New Barnet, Hertfordshire EN5 1QW. 
01-441 2922. 
UK101; £179 6502 

British version of Superboard, software available. 

CROMEMCO: 
Comart, PO Box 2, St Neots, Huntingdon, Cambridgeshire 
PE19 4NV. 0480-215005. 
Single-card; £273 Z-80. 
NASCOM: 
Nascom Microcomputers, Welton Road, Wedgnock Industrial 
Estate, Warwick, CV34 5PZ. 0926-497733. 
Nascom 1; £125 Z-80 
Well-established micro with full keyboard. 
Nascom 2; £295 Z-80A 
Advanced version of Nascom 1. 
NEWBEAR COMPUTING STORE: 
40 Bartholomew Street, Newbury, Berkshire. 
7768; from £45 

Single-board with cassette and VDU interface. 

NEWTRONICS: 
255 Archway Road, London N6. 01-348 3325. 
Elf II; from £39 1802 
Low-cost introduction to the world of micros. 
Explorer 85; from £299 8085 

System expands in easy-to-buifd and affordable steps. 

OHIO SCIENTIFIC: 
33/35 Cardiff Road, Watford, Hertfordshire. 92-40588. 
Superboard; £160 6502 
Very popular single-board micro. 
RCA: HL Audio, 255 Archway Road, London N6. 01-348 3325. 
Cosmac; £79 1802 
Micro with Hex-pad and machine code with Basic option. 
ROCKWELL: Forby House, 18 Market Place, Brackley, 
Northamptonshire. 0280-702017. 
Aim-65; £250 6502 
Micro with built-in printer. 

SINCLAIR RESEARCH: 
6 Kings Parade, Cambridge CB2 1SN. 
ZX-80; £79 Z-80A: now available second-hand 
The biggest-selling British micro. 
ZX-81; £49 Z-80A 

SYNERTEC: Newbear, 40 Bartholomew Street, Newbury, 
Buckinghamshire. 0635-30505. 
Sym-1; £160 6502 
Similar to the now-defunct Kim-1. 

TANGERINE COMPUTER SYSTEMS: 
Forehill, Ely, Cambridgeshire. 0353-3633. 
Microtan 65; £69 6502 
Expandable, British-designed and easy to build. 

TRANSAM COMPONENTS: 
59 Theobalds Road, London WC1. 01-405 5240. 
Tuscan; £150 Z-80 
Can be expanded to full business system. 
Triton; £296 8080 
Can be expanded to a large system. 

COMPUTERS 
AVAILABLE 
READY-BUILT 
This only includes those which cannot be purchased in kit form. 

HEWART: 95 Blakelow Road, Macclesfield, Cheshire. 
0625-22030. 
Hewart 6800s; £299 6800 
Hewart 6800 mklll; £152 6800 

SHARP: Sharp House, Thorp Road, Newton Heath, 
Manchester M10 9BE. 061-205 2333. 
PC-1211: £85 
Pocket computer Basic, Cassette interface. 

COMMODORE: 818 Leigh Road, Trading Estate, Slough, 
Berkshire, 75-74111. 
Vic-20; £189. 
New home computer for everybody — special colour graphics 
and sound. 

CALCULATORS 
SHARP: 
Sharp House, Thorp Road, Newton Heath, Manchester M10 9BE. 
EL 504 £18.95 29 program steps. 
EL 507 £19.95 30 program steps. 
EL 5101 £39.95 48 program steps. 
EL 5100 £49.95 80 program steps. 
EL 5103 £29.95 48 program steps. 

HEWLETT-PACKARD: 
King Street Lane, Winnersh, Wokingham, Berkshire. 
0734-784774. 
HP-33C £49.52 49-program-step scientific calculator. 
HP-34C £83.43 210-program-step scientific calculator. 
HP-38C £83.43 99-prog ram-step financial calculator. 
The following machines are not dedicated. 
HP-67 £195.65 224 program steps. 
HP-97 £404.35 224 program steps. 
HP-41c £130.35 200-2,000 bytes plug-in memory. 
HP-41cV £169.35 2,000 bytes. 

TEXAS INSTRUMENTS: 
European Consumer Division, Manton Lane, Bedford, MK41 9BE. 
TI-57 50 program steps. 
TI-58 480 program steps. Plug-in library module. 
TI-59 960 program steps. Plug-in library module. 
PC-100C Printer for S8 and S9. 

CASIO: 28 Scrutton Street, London EC2. 01-377 9087. 
fx 501 £64.95 128 program steps, 
fx 502 £84.95 256 program steps. 

COMMODORE: 818 Leigh Road, Trading Estate, Slough, 
Berkshire. 7574111. 
PR-100 £24.95 72 program steps. E 
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NEW! For Atom Owners 

m s m 
Acorn are right on target with a 

whole range of games 
GET THE BEST - FORGET THE REST 
All Acornsoft games are designed and produced by the manufact-
urers of the Atom. Trust the manufacturer to get the very best out 
of his product. Realistic sound effects, great graphics and colour tool 

SPACE INVADERS 
This has proved to be the most 
popular video game ever. A n d 
now we've brought it right up 
to date. Di f ferent , types of 
invaders, f lying saucers, shelters, 
laser guns and ful l sound effects. 
Program 5 K . graphics 6K 
Also in Games Pack 5 
Wumpus + Rever j j 

GAMES PACK 1 
Asteroids Shoot t h e m before 
they crash into you. Lists ten 
best scores. Program 4 K , graphics 
6 K . 
Sub Hunt C o m m a n d a destroyer 
tracking a submarine, f ind its 
position and de*troy it. Program 
1K, graphics ViK. needs f loating 
point . 
Breakout Score points knocking 
brick* f r o m wall . Sail has two 
changes of angle and speed. 
Program 3 K , graphics 1 -2K . 
C O L O U R 
GAMES PACK 2 
Dogfight T w o playar game 
each player controls a plane and 
tries to shoot d o w n his opponent 
w i thout crashing. Program 4 K , 
graphics 6 K . 
Mastermind Guess the com-
puter's code before the computer 
guesses yours; program 3 K , 
graphics VtK. 
Z o m b i e Land on Z o m b i e island; 
try to lure all the zombies Into 
the swamp. In desperation jump 
into hyper-spacel Program 3 K , 
graphics VIK. C O L O U R 
GAMES PACK 4 
Star Trek Classic computer 
game, rid the universe of 
Klingons. Short and long-range 
scans, galactic map. Phaser*, 
photon torpedoes, shields, etc. 
Program SK, graphics 2 K . 
Four R o w Take turns in placing 
marbles on the board; the first 
to get a line of four wins. 
Program SK, graphic* 6 K . 
C O L O U R 
Spaca Attack Repel the 
invasion* of earth and avoid 
being hit by the gunner ships. 
Becomes progressively herder 
w i th each invasion. Program 
3 K , graphics 6 K . 
GAMES PACK 6 
Dodgems Steer your car and 
avoid the computer-control led 
car programmed to collida. 
Survive, and the game get* faster 
Program 4K . graphics 6 K . 
S imon Te*t your abi l i ty to 
remember a progressively longer 
sequence of lights and tones. 
Adjustable skill level. Program 
2 K , graphics 3 K . C O L O U R 
Amoeba Try and create the 
shapes devised by the computer . 
Program 3 K , graphics 3 K . 

GAMES PACK 3 
Rat Trap Move your rat* wi thout 
coll iding w i th the trail* left. 
Entangle your opponent before 
he entangle* you l High speed rat 
action-replay. Program 4K 

Caphics 6 K . 
u Lunar Lander Land a spacecraft 

on a lunar crater, a l t i tude 
velocity, fuel and dr i f t . Program 
I K , graphic* S4K 
Black Box Deduce the position 
of four invisible objects in the 
Black Box by firing rays at them. 
Program 4 K , graphics !4K. 
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GAMES PACK 7 
Green Things An alien life-form 
ha* invaded your *pacecraft; 
discover a way of destroying it 
w i t h the weapons available on 
the ship. Program 5 K . graphics 
2K . C O L O U R 
Ballistic* Take turn* in firing 
shells at the other player, taking 
into account the wind and shape 
of the hill, Program 3 K . graphics 
6 K . needs f loating point . 
Snake G r o w yourself a snake by 
guiding it towards digits which 
it eats. Program 2 K , graphics %K 

ORDER TODAY! 
Just send a cheque or money order only £11.50 per pack 

including V A T and post and packing. State which packs you want. 
Or ring 0223 316039 or 01-930 1614 quoting your 

Access or Bafclaycard number. Allow 14 days for delivery. 

Or if you think you can wait for more details just write to 
Acornsoft Limited, 4a Market Hill, Cambridge. 
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M i c r o - c o m p u t e r s for 
Business, Educat ion and Leisure 
ACORN ATOMS 

KITS OR READY BUILT from C120. 
MULTI-USER ECONET SYSTEMS. 
* VIDEO GENIES 
16L RAM CASSSETTE ETC. £299 
32K RAM FITTED £359 
32K UP-GRADE KIT" C43.43 
* ATARI 400-800 
COLOUR GRAPHICS tt SOUND from £260 
• TANTEL PRESTEL 
VIEWDATA T.V. ADAPTOR £170 
* ELECTRONIC GAMES 
INGERSOLl. ATARI. MATTEL. INTEILIVISION, CHESS. ETC. 
(Please add VAT 15%) 

21 COMELY BANK ROAD 
031-332 5277 

ELECTRONICS FOR THE 80'S 
••••••••••••••• • • • • • • • • • I I I I I I I 

{ • • • • • • • • • • • • • • I 

P e r s o n a l 
Comput e r 

P a l a c e 

COMPUTERS FOR PEOPLE 

We have the Video Genie in stock with sound 
and lower case at £367 inc. V.A.T. and free U.K. 
delivery, dust cover, programs and manuals. 
Other accessories can be fitted to your machine 
before we send it. 

All our equipment is pre-
tested and comes with a 
12 month parts and 
labour guarantee — -"tyS 
giving on site service and ' 
free installation in the 
Reading area. 

Genie XI and Apple also available. 

Centronics, Epson and Seikosha 
printers in stock at competitive 
prices, good service. 

Open 9 a.m. to 6 p.m. 
(closed Wednesdays) 

6 Castle Street, 
Reading. Berkshire. 
Tel. (0734) 589249 

>1C0RNS£FT TAKE GAMES SERIOUSLY 
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COMPETITION CORNER 
How to 
submit 
an article 
WE WILL consider any articles submitted for 
publication but they should not be more than 
3,000 words long. Articles on any subject are 
welcome and they should, ideally, have some-
thing to do with personal computers. 

Submissions should be typed with double 
spaces between lines and where programs are 
included, they should be computcr-printcd 
with a sample run of the program. We pay £35 
per published page. 

It is because ihere arc rio experts in personal 
computing that if you find a new trick with 
your computer which shows an interesting 
programming feature, then you stand a good 
chance of being the first person to have 
discovered it. We hope you will be willing to 
share your discoveries with the rest of us and 
send them to Your Computer for publication. 
In return, we will try and publish as many of 
your programs as we can. 

The Editor cannot undertake to return sub-
mitted articles and while every effort is made 
to check the articles and listings, Your 
Computer cannot guarantee that programs will 
run and can acccpt no responsibility for any 
errors. 

Vic-20 competition 
result 

M A N Y T H A N K S to the 1 ,000 readers who duti-
fully sent in their cards for the Vic-20 
competition. It took us some time to decide on 
the winner, but eventually we plumped for 
P. Goss, 5 Clarendon Drive, Wootton Basseit, 
S w i n d o n , W i l t s h i r e who succes s fu l ly 
completed the crossword, found a space to 
write his address on the card and came up with 
the awful pun in 'I will use a personal 
computer for music generation, to make my 
Bach no worse than my byte.' Commodore 
should by now have supplied him with a 
Vic-20. 

Some of the other entries deserve an 
honourable ment ion , notably Nicholas 
Witlder with 'for fondling the deliberate 
pistakes in crisswrod composistions', Ian 
Flinders with 'for analysing chiropteran echo-
location signals via interfacing with my ultra-
sonic bat detector', A. Wilkinson with 'for 
taking a silicon :rip — letting the electronic 
brain take the strain'. T . Vickers, writing 
about our other hobby, with 'for recording, 
classifying, coding and displaying movements 
in Scottish country dances', C. Collins with 
'overcoming my addiction to programmable 
calculators', M. White of the Liverpool School 
of Dental Surgery with 'for simulating the 3-D 
bacterial structure of plaque from an artificial 
mouth' and J. Bolton with 'cutting out casual 
estimation and substitute clinical calculation 
(better family planning)*, 

Crater robots 
BY ANTHONY ROBERTS 

A £15 book token will be awarded to the first correct solution 
drawn from the competition bag. All entries must be at the Your 
Computer offices by the last working day in October. The name 
of the winner, the solution, and a competition report will be 
published in the December issue of Your Computer. 

If you want to set a competition for Competition Corner 
remember that the simplest solution should be calculable by a 
short program rather than by any other form of reckoning. 
Tut-: OSCAR II — a robotic intergalactic space 
vehicle — has met with total disaster deep in 
space: it has plummeted straight into the 
centre of a small-cratered planetoid — the local 
map is shown here. Being quick-witted, the 18 
robots survived by leaping from the crafi just 
before impact and floating down — one into 
each of the nearby craters. 

Some of the robots then ran their socio-
survival programs, which caused them to 
climb into an adjacent crater so as to meet with 
other robots who had either moved into the 
new crater or were already there. Here a fault 
in the program became apparent: because 
no robot was now in a crater adjacent to a fellow 
automaton, each assumed that it was the only 
one left, and they settled to live out their 
remaining 25,000 year lives waiting for rescue. 

How many different ways could they have 
grouped? Take no notice of how many there 
are in each group: just how many different 
distributions of groups are possible. 
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CAMBRIDGE 
LEARNING 

Self 
Instruction 

Courses 
- ride the 

Computer 
P ioaiwi l 
B A & W 

Microcomputers are coming 
wave! Learn to program. 
Millions of jobs are threatened but 
millions will be created. Learn 
BASIC - the language of the small com-
puter and the most easy-to-learn com-
puter language in widespread use. Teach 
yourself with a course which takes you 
from complete ignorance step by-step to 
real proficiency, with a unique style of 
graded hints. In 60 straightforward 
lessons you will team the five essentials of 
programming: problem definition, 
flowcharting, coding the program, 
debugging, and clear documentation 
BOOK 1 Computers and wbat they do well; READ. DATA, PRINT, powers, brackets, 
variable names. LET, er iou , coding simple programs BOOK 2 High and low levtH languages; 
flowcharting; functions, REM ana documentation; INPUT, IF ..THEN, GO TO. limitations ol 
computers, problem definition. BOOK 3 Compilers and interpreters: loops. FOR.. NEXT. 
RESTORE: debugging; arrays; bubble sorting; TAB BOOK 4 Advanced BASIC: subroutines: 
strings, files; complex programming, examples: glossary 

Computer 
Programming 
in Basic ICPB1 
CIO. SO 

Also THE BASIC HANDBOOK (BHB) £14.50. An encyclopaedic 
guide to the major BASIC dialects. A must if you use other peoples' 
programs. A NEW COMPLETELY REVISED EDITION. 

and: ALGORITHM WRITER'S GUIDE (AWG) £4.00 Communicate 
by flow chart! Learn to use Yes/No questions for: procedures, system 
design, safety, legislation etc. 
Understand Digital 
Electronics 
Written for the student or enthusiast, this 
course is packed with information, 
diagrams, and questions designed to lead 
you step-by-step through number 
systems and Boolean algebra to 
memories, counters, and simple 
arithmetic circuits; and finally to an 
understanding of the design and opera-
tion of calculators anc1 computers 
BOOK 1 Decimal Octal. hexadecimal, and binary number systems and conversion between 
number syttems. negative numbers; complementary systems BOOK 2 Oft and AND func-
tions: multiple input gates, truth tables; Dr Morgan's Laws, canonical forms, logic conven-
tions. Karnaugh mapping, thiee state and wired logic BOOK 3 Hat/, fun. serial, and parallel 
adders, subtraction; processors and ALU's, multiplication and division BOOK 4 fhp itops, 
shift registers; asynchronous, synchronous, ring, Johnson, and exclusive-OR feedback 
counters; ROMS and RAMS. BOOK 5 Structure ol calculators, keyboard encoding: 
decoding display data; register systems, control unn; PROM; addiess de coding BOOK 6 
CPU, memory organisation character lepresentafcon, piogram storage, aodress modes; in-
p u t ' o u t p u t systems, piogram interrupts; interrupt priorities, piogiairtming, assemblers, COnV 
pvirrs; executive programs, ope'almq systems 

Daaign of 
Digital 
Systema 
I DOS: £14.00 

DIGITAL COMPUTER LOGIC & ELECTRONICS. (DCL) £8.50 
A course covering the material in italics above, but at a slower pace. 
(4 vols) 
GUARANTEE — No risk to you. If you are not completely satisfied your money 
will be refunded without question, on return of Ihe books in good condition. 
CAMBRIDGE LEARNING LIMITED, UNIT 57, RIVERMILL SITE. FREEPOST. ST. IVES, 

HUNTINGDON PE17 4BR 

PLEASE SEND ME:- CPB (£10.50) 
BHB (£14.50 
AWG (£4.00) P I a—"'* 
DDS (£14.10) 

FOUR WAYS TO PAY DCL (£8.50) 
I I A U . k cheque or a U K. postal ordei iNot Eire or overseasl 
21 A bank draft, in starting on a London bank I available at any me|Or b.ink> 
31 Please cha-ge my Access-'M C h Q Barclay 'Tnjs tOVisa O Am £ » P • O i n e r s D 
41 Or phone us with these ciedit card details • 0480 67446 (ansaphonel 24 hour service. 
Expiry da te 

Cord No Signed 
THESE PRICES COVER THE COST OF SURFACE MAIL WORLDWIDE AIRMAIL: 
Eur. N.At. Mid E. add 'A to price of book*: Jpn, Au*. N.Z. Pete add Vi . elsewhere 
add V, 

Nam* . . 

Addiet i 

Cambridge Learning Limited, Unit 87, Rivermill Site. FREEPOST, St . Ives, H u n t i n g d o n 
Cambs PE174BR, England , U.K. Delivery: us to 28 days 

Reg in Eng. No. 1328762 YC6 

M O R E N E W P R O G R A M S FOR 

ACORN ATOM 
" " Special Offer * " 

('Lower text area) Deduct £1/cassette when ordering 2 or more 
QUALITY SPACE GAMES 
LUNAR LANDER <5K* + 6K gr) — superb version of arcade game incl. 

long 8- short range scans £8.95 
INVADER FORCE (5K* + 6K gr) — 4 invader types, mother ship, sound. 

ht-score, 6 skill levels £8.95 
3D ASTEROIDS {3K* + 2K gr) - Steer through the rolling, hurtling 

asteroids. Excellent real life graphics £6.95 
ALIEN MAZE (5K* + 2K gr) - Escape the 3D labyrinth before being 

eaten £5.95 
SPACE STORM <4K*I - Survive amid the raging comets Er space 

debris £4,95 
STAR TREK ( S K ' / ' p O - 8x8 galaxy, slarbases, torpodoes 

etc £6.95 

SPECIALITIES 
MUSIC BOX (5K* + VIA) - Make music with your Atom. Compose 

tunes or key in old favourites. Hours of enjoyment £8.95 
OTHELLO <5K* + 2K gr) - trad, board game, S levels of skill, many 

options, superb version, action replay £5.96 
HI-STATS (5K + 6Kgr. + fl, pt.) - Statistical analysis & graphical rep. 

of file of input values £7.95 
DEMON DUNGEON |5K'I - Find Ihe treasure, the way out & escape the 

demons. £6.95 
SKETCH PAD (3K*) - Draw in black on white 6t vice versa. Many 

opiions incl. choice of gr. modes & save & recover routines £6.95 
DISASSEMBLER I3K*) - Lists object code & assembler 

mnemon ics £6.95 
DAMBUSTERS I3K* + 2K gr} - Realistic bombing raids, bouncing 

bombs etc £4.95 
ZOMBIES (Real Time) + DEMOVADERS + LASER FIGHT <3K*) ....£6.95 
LABYRINTH + SLOT RACER (5K* + 6K gr! £6.95 
MINEFIELD + SNAKE + AWAR1 <2K*) £5.95 
TERRITORY + AZTEC I3K* + 2K gr) £5.95 
EXTRA MEMORY - 2 x 2114 Low power chips £3.75 

WRITTEN ANY PROGRAMS? - WE PAY 20% ROYALTIESI 
P/ease add 55f>/order P&P + VAT at 15%. 

Send see for catalogue. 
PROGRAM POWER 

5 Wensley Road, Leeds LS7 2LX 
Tel: (0532) 683186 

If you own a ZX80181 
then you need the 

ABACUS CONTROLLER 

Developed to 
eliminate tedious 
swapping of plugs 
when LOADING or 
SAVING programs 
on cassette. 
One switch 
operation allows 
selection of TALK, 
SAVE, CUE and 
LOAD modes. Using 
a built-in 
microphone/speaker 
to allow fast and 
reliable program 
naming and cueing. 
Send cheque or 
P.O. for £12 
including p&p to: 

A B A C U S E L E C T R O N I C S 
186 S t . H e l e n s A v e n u e 

S w a n s e a , W . G l a m . 
Te l : (0792) 50282 
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ZX-81 16K SOFTWARE 
PACK 16/1 includes all of: 
AIRTRAFFIC CONTROL: Animated radar 
screen of busy airport shown, you must 
bring planes into land; INVADERS: 
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 16/2 includes all of: 
ADVENTURE ATLANTIC: You may 
become very rich or you may be marooned 
forever; BREAKOUT; SQUASH PRACTICE; 
TRANSLATOR: translates any European 
language to any other, vocab on cassette; 
COMPUTAPRINT: use this program to 
predict horse races, or football pools!! 
ALL ONLY £4.95 

Both packs come with full instructions, 
booklets and are saved on cassette ready to 
run. 

TAPEBOOK 50 version 3 

50 PROGRAMS for the IKRAM ZX-81. 
The latest version includes: SQUASH, 
INVADERS, COLUMBIA, SPLAT, 
INTEGRATION, BANK A/C, CREDIT 
CARD CALCULATOR AND LOTS MORE. 
All on cassette and ready to run now. With 
full instructions. 
Still amazing value at £6.96 the lot. 

The breakthrough you've 
waited for: 

PROGRAM THE ZX-81 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, £12.95. 
(requires 16K) (£8.00 see below) 

ZX-81 
PACK 16/1 + 
PAX^6/2 

ONLY 

£5^95 
SAVE 

£3^95 

PACK 16/1 + 
PACK 16/2 + 
Tapebooks 50.3 

ONLY 

£9.95 
SAVE 

£6.90 
SPECIAL OFFER TO ZX 81 OWNERS 

GAMAL is £8.00 only if your order either offer 

C^tech — Big ideas for small 
computer — all software by return 
of post!! 

16K RAM PACK 
built, guaranteed, plug on 

£42.00 
Why wait months to pay more? 

VIC-20 
See ZX-81 tape book for details. 

TAPEBOOK VIC-15 £3.95 
TAPEBOOK VIC-30 £6.95 

requires only basic unit. 5K RAM 

CONTROL TECHNOLOGY, 
39 Gloucester Rd, Gee Cross, Hyde, [ 
Cheshire SK14 5JG 
061-368 7558 

For 12 t 12 Atoms, most work with much 
less. 

ATOM PACK ALPHA - includes all of: 
Startrek: Main frame version with sound 
effects in battles plus animated display. 
Phone Book: Look up numbers from files. 
Piano: Turn your Atom into a musical 
instrument. 
Fruit machine: Hire graphic drums. 

THE LOT ONLY £5.95 

ACORN 
ZX-81, 16K SOFTWARE 

IF YOU'RE THINKING OF BUYING 
AN EXPANDABLE MICROCOMPUTER, 

THEN LOOK NO FURTHER! 
The Acorn Atom is HERE. 

COME TO OUR SHOP FOR A DEMONSTRA TION 
Monday — Saturday 10 a.m. — 6p.m. 

New accessories for the Atom 
Acornsoft Gamespacks 5, 6 & 7. Utility Pack 1 + Maths Pack 1 — £11.50 each 

Acornsoft Word Pack ROM (Word Processor/Text editor ROM) — £29.95 

New hardware addition 
32K RAM Board. Single Eurocard, fits inside Atom, complete with connectors 

+ buffer I.C.'s. Only £125.00 

Atom magic book £5.50 Coming soon Atari 400 + 800 

Computers JorJBLtt 
72 North Street, Romford, Essex 

Tel: Romford 60725/751906 VTSA 
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CASSETTE 
ONE 

FIRST CASSETTE FOR ZX81 
MACHIKB COBB BASIC 

REACT 1 CHING 
INVADERS MASTERMIND 

PHANTOM ALIENS BASIC HANGMAN 
MAZE OF DEATH ROBOTS 
PLANET LANDER 

BOUNCING LETTERS 
BUG SPLAT 

If you are a new ZX81 owner, you want best, value first 
time. CASSETTE OMR :s your ideal first cassette. All the fast 
action games are in machine ocxie for a level of 
sophistication beyond the limitations of basic. Ail thess 
programs need only IK RAM. Please look at the prices other 
people are charging for IK machine axle programs. 

Send £3.80 to Michael Owen, 
26 Brownlow Road, Wlllesden, London NW10 9QL 

P.S. If it's too late to m a k e it y o u r f irst cassette , 
CASSETTE ONE is a v e r y good n e x t casset te . . . 

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. 

To: Martin Bloomfield, Your Computer, Reprint Depart-
ment, Quadrant House, Sutton, Surrey SM2 5AS 

I am interested in copies of article/advert, 

headed featured in this 

journal on pages issue dated 
Please send me full details of your reprint service by 
return of post. 
Name 
Company 
Address 

Tel. No 

TANGERINE APPROVED SOFTWARE FOR MICROTAN - MICRON 

MICROTAN TOOLKIT TEXT PROCESSOR C O M P A N I O N B O O K 
2 N D E D I T I O N 

• Discover some of the insideworkings of 
Basic. 

• Single key entry to commands. 
• Graphics plotting. 
• Experiment with sound. 
• USR(X) extended and explained. 
• Store m/code in Basic Program. 
• Full VDU memory map with Hex + 

decimal values + full graphics chart. 
•And lots more. £9.95 

APPEND Join two programs. 
HEX Conversion for those pokes. 
PLOT Commands for easy graphics. 
SINGLE Key entry of commands. 
FIND and displays line numbers of any 
variable. 
AUTO NUMBERING No more typing in of 
Hoe numbers. 
RENUMBERING Resolves all Goto's, 
Gosub's, Then's etc. 
IN EPROM £22.50 

• Full screen editing with cursor controls. 
•Two-speed two-way scrolling. 
• Global search function. 

3 levels of operation. 
• 1 operate on complete text. 
• 2 operate on current line. 
•3 operate on selected line. 
• Create and maintain text files with fast 

loading. 
•This is a machine code program on tape. 

£19.95 

C O M P A N I O N B O O K 
2 N D E D I T I O N 

• Discover some of the insideworkings of 
Basic. 

• Single key entry to commands. 
• Graphics plotting. 
• Experiment with sound. 
• USR(X) extended and explained. 
• Store m/code in Basic Program. 
• Full VDU memory map with Hex + 

decimal values + full graphics chart. 
•And lots more. £9.95 

APPEND Join two programs. 
HEX Conversion for those pokes. 
PLOT Commands for easy graphics. 
SINGLE Key entry of commands. 
FIND and displays line numbers of any 
variable. 
AUTO NUMBERING No more typing in of 
Hoe numbers. 
RENUMBERING Resolves all Goto's, 
Gosub's, Then's etc. 
IN EPROM £22.50 

• Full screen editing with cursor controls. 
•Two-speed two-way scrolling. 
• Global search function. 

3 levels of operation. 
• 1 operate on complete text. 
• 2 operate on current line. 
•3 operate on selected line. 
• Create and maintain text files with fast 

loading. 
•This is a machine code program on tape. 

£19.95 

SEND CHEQUE/POSTAL ORDER PLUS 
50p POST AND PACKING TO: 

MICROTANIC 
SOFTWARE 

235 FRIERN ROAD 
DULWICH, LONDON SE22 

or tel 01-693 7659 
PRICES INCLUDE V A T 

' RUBIK'S CUBE SOLUTION 8K E P R O M E X T E N S I O N B O A R D 

SEND CHEQUE/POSTAL ORDER PLUS 
50p POST AND PACKING TO: 

MICROTANIC 
SOFTWARE 

235 FRIERN ROAD 
DULWICH, LONDON SE22 

or tel 01-693 7659 
PRICES INCLUDE V A T 

An easy to follow solution to the Rubik's 
cube puzzle in text and diagrams. Suitable 
for converting into a computer program. 

£2.95 

Add an extra 8K of Eprom space to your 
Tanex board and simply switch from one to 
the other. Will take 2 x 2732 and a selection 
of 2716 or 2732 Eproms built and tested. 

£24.50 

SEND CHEQUE/POSTAL ORDER PLUS 
50p POST AND PACKING TO: 

MICROTANIC 
SOFTWARE 

235 FRIERN ROAD 
DULWICH, LONDON SE22 

or tel 01-693 7659 
PRICES INCLUDE V A T 

2 PASS ASSEMBLER R E - L O C A T E M / C O D E E P R O M P R O G R A M M E R 

This is a 2 pass assembler with full facilities 
for source code editing and maintenance of 
source code cassette files. Labels can be 
used in a program. 
4-K Eprom + instructions. £34.96 

This program will enable you to move part 
of or whole m/code programs to different 
parts of memory. It will recalculate all 
absolute and relative address 

£5.95 

Cheap solution to Eprom programming 
using the computer to drive the 
programmer. 
Software and design. 

£9.95 

GAMES 1 £8 95 GAMES 2 £8 95 ADVENTURE GAME 
NOW AVAILABLE 

FOR THE MICROTAN 
(M/CI £5.95 

GAMES 3 £8.95 
BREAKOUT 

NOUGHTS&CROSSES 
TANKFIRE 

(B) 

GAMES 4 £8.95 
MOON LAND 
HANGMAN 
OTHELLO 

IB) 

ONE ARM BANDIT 
DICEY DICE 
HOT SHOT 

IB) 

ADVENTURE GAME 
NOW AVAILABLE 

FOR THE MICROTAN 
(M/CI £5.95 

GAMES 3 £8.95 
BREAKOUT 

NOUGHTS&CROSSES 
TANKFIRE 

(B) 

PONTOON 
HANGMAN 

SLOXO i 
(M/C) 

80 YOUR COMPUTER. OCTOBER 1981 



THE NEW & 
EXCITING 

TRS80 
MODEL 

III 

HITACHI 
ROFESSIONAL 
MONITORS 

9" - £99.95 
12" - £149 

• Reliability Solid state circuitry using an IC and silicon 
vansistors ensures high reliability • 500 lines horizontal 
resolution Horiiontal resolution m excess of 600 lines 'S 
ach eved n picture c e n t c * Stable picture Even played 
back pictures ol VTR can be displayed without jittering 
• Looping video Input Viceo npu: can be looped through 
with Ouilt-m termmat-on swuch e External *ync opera-
tion l i v e a b l e as option 'or U and C lypesi • Compact 
construction Two monitors are mountable vrii: tjy side in a 

Standard 19-mCh rack 

YOUR ZX80 IS NOW NO LONGER REDUNDANT 
Upgrade your 7X80 to the lull animated graphics of the 
ZX81 INo screen (lickerl For only C12.95 • VAT. in kit 
form. Works only in conjunction with new 8K BOM from 
Sinclair I no; included). 

I | _ EUROPE'S FASTEST SELLING ONE BOARD COMPUTER 

rOMPUKIT UK10 
STOCKS LAST 

48 K 
£619 vAi 

The Rac o Shack TRS-80™ Model III is a ROM based 
consult' system consisting of 
e A 12 inch screen to display reSulISi and Other .nformauon 
• A 65 key console keyboard lor npu'.tmg programsano data 
10 the Compute' • A Z 80 Microprocessor the 'bra ns ' ol 
She system a A Bea'Time Clock • Read Only Memory 
BOM) containing the Model III BASIC Language IfuMy 

compatible with most Model I BASIC p'ogramsi • Random 
Access Memory tRAMi tor storage of progiams and data 
white the Compute1 son lamouni is expandable from " 16K" 
to "48K ' optional extra! a A Cassette Interlace for long term 
storage ol programs ar-d data Ireauires a separate cassette 
record<" oiu'onai eitia' • A Printer interface fc bard copy-
output of piograms andcata <requ>-es a separate Uneptmier, 
optional antral • Expansion area for upgra<lir\g to a d>sk 
based system loptionai extra) a Expansion aiea for an RS 
232 C serial communications interface iop!ionai extrai 
All these components are contained m a Single mou'Ced case 
and an are powered v a one power cord 

Disc Onves Kit with 2x40 Track Drives £599 - VAT 
Disc ONVCS Kit wnh 2x80 Track Drives £729 * VAT 

Ado £25 f ^ ^ g ^ ^ ^ ^ i 

CENTRONICS 737 
DOT MATRIX 

PRINTER 
On . £369 vat 

including cables 

Standard Features 
a80 CPS Sroporliont)' 

SoactK4 Mcoe • 50 CPS 
Monospaced Mode e Pinpnnional Sparing. Pius 10 C"! 
and 16 7 CP' • M » 9 iProoornofldtl oi 7 » 8 I Monospaced 

Mairn • ? 1 8 Dot Matrix a 3 Way Paper Handling 
System Charade' ASCII plus b European chaiacter 
veis • Microprocessor FleCt'Ohits a Expanded Prnt • Riqty 
Maigm JnMif- .iIn:- a Print Ur lur ituny a9 Wire Frtie Fiu|h" 
Print HCioil • H i" m- Min.il Steppel M.;iliir Potior Onyi- a Full 
One Line Bulfei a 21 LPM VVnh 80 Columns Pr.nted a 58 
tPM With 20 Columns P'lfneo a6 L>i.c-s Per inch Vertical 
Spacing etjap<j- T ĵi Ba- • Cennori;. Colours and Logo 

SHARP 
PC1211 
£79.90 

• VAT 
COMPUTER 

POWER THAT 
O'VCf FILLED A ROOM 

CAN (VOW 8S CARRIED l \ YOUR POCKET' 
• Programs in BASIC a "QWERTY" Alphabetic 
Keyboard • 1.9K Random Access Memory 
• Long B a U t r y Lite. 

* 6502 based system besi value lor 
money on the morkrn * Powerful 8K 
Basic Fastest around * Ful Qiwerty 
Keyboard * IK RAM Expandable to 8K 
or hoanl * Power supply and RF 
Modulator on board • No Extras 
needed Plug in and go * Kansas C ly 
T i n t e r f a c e on board » Free 
Sampler Tape including powerlul 
Oissassemoier and Monitor with each 
Km * i' vou want to learn about 
Micro*, but didn't know which machine 
to buy then Ifli* iS ihe machine for- vou 

1 own ComouteMor_o^vj 

KIT ONLY £99.95 VAT 

Fully Assembled - £149 - VAT 

NEW MONITOR IK BOM - available s«paraieiy at £7.90 • VAT 
improved Basic function - revised GARBAGE routine Allows correct use O* STRING ARRAYS £4.90 
Tins ch.p can be sold separately to existing Compukit and Super board users - VAT 

DEALER ENQUIRIES 
INV ITED 

UP9< 
,.90 

ade 
v M 

FOR THE C O M P U K I T Assemb <?r Editor e n 90 Screen Editor Tape £1.90 
G A M E P A C K S 1 Four Games £5.00 2i Four Games £5.00 3i Three Gamgs 8K oniv £5.00 

Super Space Invader* (8K '£9.50 C h e q u e s £3.00 Realtime Clock £3.00 
Case for Comp u kr £29.54 40 O'" Expansion jumper Cabin CB.50 AII Prices exclusive VAT 

WE ARE NOW STOCKING THE 
APPLE II AT REDUCED PRICES 

AUTOSTART 
EURO PLUS 

48K 
£ 5 9 9 
* VAT 

Getting Started APPLE l> is laster smaller and more 
powerful than us predecessors And n 's more.lun to usr loo 
because c ' bu>it in features like 
a BASIC The Language that Makes Piogiammmg Fun 
• High Resolution Graphics lin a S4.000 Poini Airayl lor 
Finely Detailed Displays • Sound Capability thai Brings 
Programs to Life • Hand Controls 'or Games and Other 
Human Input Applications e internal Memory Capacity o ' 

Bytes ol BAM, 12K Bytes ol ROM. lor B>g System Pei 
lormance m a Small Package a Eight Accessory E xpansion 
Slcls to l«l the System Grow With Vour Needs 

You don't need to be an expert to enjoy APPLE II ll is a 
complete, ready to run computer Jusi connect it to a video 
disp'ay and start usmg picgrdms lor writing you> Own) the 
fust day You'll !md that us tuicnai manuals help you make it 
youi own personal problem solver 

The 
PEDIGREE 

PETS 
RRP C795 ' 
for 32K 

ONLY 
£549 
• VAT 

Very popular for home b business use. 8K Microsoft Basic m 
ROM 32k with new improved keyboard 

Cassette Deck £66 extr? Interlace PET IEEE -
Centronics Parallel Decoded £77.00 * VAT 

TEAC 
DISK 

DRIVES! 

THE VIDEO GENIE SYSTEM 
ideal tor smai businesses schools, collenes. homes, etc 
S u t a b * for the experienced neiper»enced hobbyist. 

tcachcr. etc . EG3000 
Series 

• TEAC FD50A has 40 tracks giving 12SK Bytes 
unformatied smgfe density capacity 

• The FD-5CA can be used in aoubie density recording 
modo 

e The FD 50A is Shugart SA40C .nterface compatible 
• Directly comoaub'e with Tandy TRS80 exoans>on 

interlace 
• Also mterfaccs w.th v^leo G e n * . 5WTP. TRS80. 

North Star Horiion. Superbrain Nascom. etc etc 
• Address selection lor Daisy chaining up to 4 Disks 
• Disks plus powe ' supply housed m an attractive grey 

case. 
40 TRACK 
Single f ? ? 5 , V A r 
Disk Onve t ^ O 

Double f o o q . VAT 
Disk Onve 

• 16k user RAM 
plus extended 12K Microsoll 

BASIC m ROM a Fully TRS-80 Level II | 
software compatible • Huge 

range of software ai 'eady available a Self contained PSU. 
UHF modulalor and cassette • Simply plugs into video 
monitor or UHF TV • Full expansion to disks and pointer 
• Absolutely complete iust t>t into mams plug 
The Vioeo Genie s a complete comi>uter system, reouirmg 
only connection to a domestic 625 line TV set lo be fully 
operational or if required a video monitor can be connected 
to provide itii; best quality display 51 key lypowmer styi»-
keybemrd which features a 10 key rollover Supplied with | 
i*>e loHowmci acc«ssoties a BASIC demonstration tape. 
• v d e o lead a Second casselee lead a Users manual. 
• BASIC manual ' • Bcgmncrs programming manual Write 
usefu programs in She BASIC computei language yoursell 

77 T R A C K 
Sinqe POQQ 
Disk Olive 

VAT Double F4QQ 
Disk Dnve VAT 

(URSELF, 
lA NEW MX70 

PRINTER AND SAVE 
A FORTUNE 

oniv £249 • VAT 
interface Cards for Apple 

• 80 Column • Upper {j 
owe- case a Apple dot Graphics 

• Centronics Parage- • Un-dimensiona! 
TX80 -• £229 - VAT MX80 £299 • VAT 

Dehverv is added 31 cosi Please make cheques and postal orders payable to COMPSHOP LTD., Of phone your order 
Quoting BARCLAYCARD, ACCESS, DINERS CLUB or AMERICAN EXPRESS number 

CREDIT FACILITIES ARRANGED send S A E for application form M A I L O R D E R A N D S H O P : 
14 Siaiion Road. New Barnet. Hertfordshire, £N5 10W (Close to New Barnet BR Station Moorgate Line). 
Telephone: 01 441 2922 (Sales) 01-449 6596 Telex: 298755 TELCOM G 
O P E N I B A R N E T ) - 10am * 7 p m - M o n d a y to S a t u r d a y 

"Europas Largest Discount 
Ptrsona) Computer Stores" 

N E W W E S T E N D S H O W R O O M : 
311 Edgware Road, London W2. Telephone: 01 262 0387 
O P E N ( L O N D O N ) — 1 0 a m • 6 p m — M o n d a y t o S a t u r d a y 
0 IRELAND 19 Herbert Street, Dublin 2. Telephone: Dublin 904156 
4ft. COMPSHOP USA, 1348 East Edmger Santa Ana Cal'fo-nm. Z.p Code 92705 

T E L E P H O N E S A L E S 

O P E N 24 hrs. 7 days a w e e k 

01-449 6596 
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personal computer software 

ZX81/ 16K 
STARTREK 

16K STARTREK: GRAPHICS, 
4-LEVELS OF PLAY, 8x8 GALAXY, 
STAR BASES, KLINCONS, 
ROMULANS, PHOTON T0RPED0S, 
ETC. 

GAMES PACK 1: STARWARS, 
HAMURABI, GRAPHIC LANDER, 
MASTERMIND, MINEFIELD 
Prices: £4.95 each cassette; €8.95 for 
both 
Further games packs coming soon. 
S.A.E. for details . Mai! order only. 

SILVERSOFT 
40 Empress Avenue 
llford, Essex 
01 518 0877 

THE ZX81 
COMPANION 

PRICE £7.95 
IIMCL. UK POSTAGE 
ISBN 0 907211 01 1 

The best selling indepth guide to useful applications of 
the Sinclair ZX81. 

Chapter 1; REALTIME A N D GRAPHICAL 
TECHNIQUES including a full treatment of INKEY$ 

C h a p t e r 2: INFORMATION PROCESSING 
The 2X81 as an electronic filing system 

Chapter 3: EDUCATIONAL APPLICATIONS 
with several primary and secondary examples 

C h a p t e r 4: THE MONITOR 
With disassembled listing and entry points. 

Send cheque for f7.95 to: 

LINSAC 68 Barker Road, Linthorpe, 
Middlesbrough TS5 5ES 

ZX80 - ZX81 
HARDWARE 

Keyboard Sounders 
Every keyboard entry gives 
you a short audible bleep. 
KS1 for ZX80 £15 
KS2 for ZX81 £16 
Tape Recorder Interface. 
Gives adequate level for 
loading from cassette 
machines. 
T.R.I, forZX80/81 £12 
Video Unit 
Will drive standard 1 volt 
monitors. 
VAU for ZX80/81 £12 

Complete with leads and diagrams. Connections 
only take a few minutes. 

P + P SOp per item 

D. B R U C E E L E C T R O N I C S 
T H E B E A C O N B L A C K H A L L R O C K S 

C L E V E L A N D TS27 4 B H 
Tel: 0783-863612 

ADVERTISEMENT INDEX 
A 
Abacus 78 
Acorn Computers 28. 36, 76 
Adda 73 
A J Harding (Molimerxl Lid 23 
ARFON 27 
Audio Computers 68 

B 
Bridge Software 54 
Brighton Computer Centre 74 
Bug byte 22,58 
Byie Shop Back Covei 

Cambridge Collection 10 
Cambridge Learning 

Enterprises 78 
Chromasonic 6 
Commodore Business 

Machines 56,57 
Compec81 59 
Compshop 81 
Computer Publicstios 68 
Computers For All 79 
Comserve 19 
Control Technology 

D 
OK Tronics 52 
Diskwtse 38 
Doric 52 
D Bruce Electronics 82 

E 
Eltec 48 
Essential Software 19 
F 
Flowchart Systems 10 

H 
HCCS 54 
Hewson Consultants 63 

ICLCES 34 
IO systems 58 
Intelligent Artifacts 34 

J 
JRS Software 58 

Linsac 82 
Lowe Electronics 62,63 
M 
Macronics 22 
Maplin Electronics 72 
MOfl (Interfaces) 66 
Melbourne House 52 
Memotech 38 
Midwich Computer Co 10 
Michaei Cox Services 34 
Michael Orwin 80 
Micro 80 48 
Microstyle 4 
Microtanic 80 
N 
National 2X80 81 users 

'Interface' 74 
O 
Off Records 22 
P 
Personal Computer Palace 76 
Phipps Associates 14 
Pract'cal Computing 66 
Prentice Hall 54 
Pr stifie 66 
Program Power 78 
Q 
O-Tek Systems 31 
Quicksilv3 48 
S 
Silica Shop 83 
Silicon Centre 76 
Silicon Chip 5 
Silver soft 82 
Sinclair Research 2,41.42,43,44 
T 
Tangerine 49 
Tempus 38 
Timedatd 74 
Twickenham Computer Centre 58 
V 
Video Software 36 
W 
WH Smith 15 
William Stuart System 34 
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ELECTRONIC GAMES 
COLOUR CARTRIDGE 

T.V. GAME, 

K * 

T.V. GAME 

SEMI-PROGRAMMABLE T V GAME 
• 4 Cartridges • Mains 
Adaptor 
Normal Price i 73 L O ? ! 
N O W REDUCED TO: VAT 

.50 

FULLY PROGRAMMABLE 
CARTRIDGE T V GAME 
14 Car t r idges avai lable 
Normal p r ice £ 8 7 8 6 
NOW REDUCED TO: £59 

m; VA1 

ATARIT SPACE INVADERS 
T.V. 

GAME 

The most popular Game on 
the market with a range of over 
40 cartridges including SPACE f A T 
INVADERS with over 
j a m e s on o n e ca r t r idge ,n t v*7 

Hand-held Invaders Gamrs available f 19.96 | 
• invaders Caririrfgrts available to hi jrjffi rapoii'. acintOMC PHK/PSG7QOO 

• Cait'idgss, also available tot 
MATTEL TflENG RO'.VtROV database INltRlOH 

CHESS COMPUTERS 
15 

M A N Y 
A R E C O V E R E D BY 
THE E X C L U S I V E 

I S I L I C A S H O P Z Y E A R G U A R A N T E E " 

We carry a range ol over 
different Chess computers 
Electronic Chess 
Cness Traveller 

I Chess Chal lenger 7 
, Sc-nsory 8 
Sensory Vo ce 
SPECIAL Off EPS 
VOICE CHtSS CHALLENGER 
\0ima: Price i 24t. (MOW f t 35 00 
SARGON 2 6 BOHIS 2 5 
\oima Price £2 73 70 NOW f t 99.96 
Aif#r> eei tncft&e v At 

£ 2 9 9 5 
£ 3 9 95 
£ 7 9 0 0 

£ 1 1 9 0 0 
£ 2 5 9 0 0 

TELETEXT ADD-ON 
ADAPTOR 

£199 
.nc VAT 

THE RADOF1N TELETEXT ADD-ON 
ADAPTOR 

Piuy t'if ,itfdf>:of wc jc/uf sockct of vow 
cQtout T V ,tmd rccctvc the C££fAX jftd 
QPAClC fp/rwsJOn information scrv/crs 
THIS N E W M O D E L I N C O R P O R A T E S 

Ci.urrttf ncngnt cnaraciet tacr<rv 
* True »>Al Colour 
• Meet* latest 96C & iDa broodCMi sin*«-.<icatM»n& 
* Puib bultcn change 
' iJnrtKrl^') lo ui'l 10 watch <vy/r».il 

TV OTigranvn** 
" lit, o jil.i:»h1 circuit board lo* reliability 
* Ne* $up£f'VF'OSE Newt Flash l«*tv 

SPEAK & SPELL 
Normal Puce f49 95 
N O W R E D U C E D TO 

£39 .50 VAT 
Tcacn your child to 
spell properly with 
tins unique teaming 
did Fully automatic 
features and scoring 
A d d i t i o n a l w a r d 
modules available to 
extend the 'ange ot 

words 

o H t f a l I 
3 H M t ) l 
) 9 t « i H O | 

HAND HELD GAMES 

EARTH INVADERS 

24 TUNE 
ELECTRONIC DOOR 

BELL 
Normal Price (19 70 
N O W R E D U C E D T O 

£12 .70 it vAt 
Pays 24 different tunes 
with separate speed 

, Control ana volume 
control Selcct the most 
ipp'opnatc lure to' your 
visitor with appiop'iatf 
iuncs fo' different nm-*sof 

the year1 

"'•ew mvaOftj fit a &ie««t ot c»J:uie t i .n«» 
ortkrxiwri I* • fivy cannai be h.ntd by 
:rjJ"i cnjl they Oe bu'-ed the 
bailie -i cordL-cted in a rnjfp wl-e'r sqjads ol 
ai-ei* chair IOT>C i'oco> Theonlywaverl 
e'lfnir^tmy them ^ 
digging lltnifS « l f M * 

jurying lh«n> M k t l l V V M 

HAND HELD G A M E S 

GALAXY 
1000 

Ihe ?nd generation Cal-**v Invjdrt T r»»» invader* 
i\sve »e q'i>u*e<3 aiwl »i.ivr iw^ir^ly 
Mifii'v ol *p<>crcia?] whiKi rh*- pi,iver % j'K-rul •<, 
limit Id |UV m.&ici lo I>f launched |r<>m 3 
inutile Yos.i iiove Jo prevent Ihe mvadets. 

r.9 or I to"1 f * 4 / \ A P 

i J U 1 V i V ^ / y d L 

ADDING MACHINE 
OLYMPIA HHP 1010 

Normal Price f57 21 
N O W R E O U C E D T O 

£34 a, 
ha AAtfd to Du\- viiif'siyf 
rhtffiriji p ip^ ' 

CALCUUVTO«» 2 
MIORTD 10 a CB(MC'I> 
Uses normal aod'f>9 
machine rout fijitorv ">* 

tr atns opcrai«c 
Si re 9 r*4V*2 J » 
• *0fi L̂'act.T rtttji ^ 

THE OLYMPIA — POST OFFICE APPROVED 
TELEPHONE ANSWERING MACHINE 

WITH REMOTE CALL-IN BLEEPER 
this telephone answering machine >s manufactured by Olvmpu BuS"NfSS Mach.nes oieot t^r 
largest Oflice Equipment manufacturers in the UK It is lully POST OFFICE APPROVED and v. 
answer and recoid messages to' 24 hours a dav With your remote call-in bleeper vou cai receivt 
these messages by telephone wherever you:IT in the world The remote call- in bleepc actna:rs;ie 
Answer Recoro (Jnn. which will at your command repeal messages Keep 0' eiase ihem a^o is 
activated from anywhere in me world, o* on your return 10 your nomeor otf'Ce ^hen^achinecan also 
be usedfo' message 'efecal it you have an uigentappoinimrnt but are enpeCHnfl an "spo'tan: 
simply record ihe phone number ano location where you can be reached With optional eitca 

Weepers (£13 each) this tac.ii!V can Be 
extended to colleagues and member 0' 
the (am.ly Us ng a C90 sianda'dcassettf 
you can record as many as 45 messages 
The announcement ran be up to 16 
seconds long and thrf iricomirg message 
uo to 30 seconds lona 
Tne machine is easy to mstan and comet 
with lull instructions <t .s easily wired to 
vou' |unction box with me spade connet 
tors provided 01 altei natively a fack piuc 
can be piovidedtopiug mio a iac» socket 
Most impoitant otcouise is trie'act t̂ at 
,! 11 lully POST OFFICE APt-POvEO 
The pi-ceot £ 13T? unc vaTI .nctudes me 
machine an eura i>ghi 'emote can m 
Hleepoi Ihc microphonr tape 
A C mains adapto' The u^ t is 
9 . 16 and IS lully guaranteed foi 
I ? months Ttie telephone can be pljceij 
duectlv on the unit no aod'tio'idi desk 
space is required 

MATTEL T.V. GAME 

£135 

T*c nchantfd I v tĵ ""--* ,n 'he wt'id 20 
ftf'daes â .n aWe- Ado ^ M 

K£V8QA«0 C0fr.nq»» I U U . 
ioon la coovc: iĥ - A ^ * "| 
WATTEt :o .1 namecompMî * w>m 16X RAM full* t«p3rnja5ic ano p^ostMf-raMfc' in M ; -OSHHi Bavc 
Oif^i flf.fSiVOfici will t* av.i at>v JI<?I ir>»? 

PRESTEL 
VIEWDATA 

• OvUifi * tTOAIi* 
^ moot • a irrrn>C( • ><bK«.. LfUL « *DvlCC P * tern ML* • rti.r*TION JOM. W M K A HI* T* V •W.'-Z"***''T [<#0IMf|O< O •Mll^Y* ihrow*'!©*' * w > « . * fc-eu * Cowoa-« •« 

Th^ ACE TELCOM VDX1C03 Pt«lel V.P^ 
<5aia aoaoior sir^piv into the 
socwer ol your television and enab'es you io 
•rcctvr me Presiei Viewdaia s^'v'ce >n 
Colour oi b uck & while 
feaiu^et 

Si»-I£> .1 ell coni»ol«i (or 0u«rk crjiv op*' i •. 
5iie. il jra£»ti»Ci 'ealu'e 'or r^qi •cvc'yil u' 
Stare d' l'"«- <*ri micop'ocetic' cunlro'ler 
Siarditrd r*»fnal«* Ae»t)4<l vi(»i*t 
4fvi * d 
Auto d'̂ Hef incorporated ray i\ai> P-hsî I 
jCdw'S'i-on 

PAL colour enCQOe' re 4t>'e (C 
enrenna filter and dftla (in* <f>< urLn»d'tfd tor 
rtiiriiffiym picture m^k.rrtum 
f,tle'>i> 

TV ?feviei iwnĉ Oon 
EaV'lv lo l̂and r̂d hô f̂  or 0#1<* 
relejitiore lines 
fyi:T POM OM<e app'Oved 

, ,wfc"'£228.85 

FOR FREE BROCHURES -TEL: 01-3011111 
'Sika Sim 1 

c o o * 
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S.tfrup H/^h S"ttf \r.\ 

V^ltlAtlOW 

JO* 1111 f-v.-ilfiv*-^ VI..{if JvJ t̂ :.̂  r.nii.Ĵ t ft. .mil ,i4>i ts 
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SILICA SHOP LIMITED 
1 4 The Mews. Hatherley Road Sidcup. Kent OA14 AOX 

Telephone: 01 301 1111 or 01 3 0 9 1111 
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See it here, buy it now 
AT YOUR LOCAL 
BRANCH TODAY! 

Birmingham ByiesnopCompuierland 94/96 Kursl Si, 06 4TD T»t: 021 622 7149 London By:esnop Compuierla-id 324 Eustori Road London Wl Teh 01-337 0505 Nottlrvghom 3/teshopComputenand 
02A Upper Parliament Si NG1 6LF Tel: 060240576 HsnchMtor ByWSMp Computerlard 11 Ga:e«vay House Piccadilly Staton Approach Tel: 06i 236 4737 Glatgow Bytcsnop Computcrland Wayne; 
House 61 '.Vaienoo Si. G2 7BP T»l: 041 221 7409 

A mem&er ol the Ccmart , Grouo ol Companies. 


