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FOR A PERSONAL
APPROACH TO MICROCOMPUTING:

Talking about it. . . p30

Looking ‘
inside it

s set, at the touch of a
you can check up-t

PRICES

Computing Today is constantly on the look-
out for well written articles and programs. If
you think that your efforts meet our standards
please feel free to submit your work 'to us for
consideration.

All material should be typed, but neat hand-
written copy may be considered. Any pro-
grams submitted must be listed, cassette tapes
and discs will not be accepted, and should be
accompanied by sufficient documentation to
enable their implementation. Please enclose
an SAE if you want your manuscript returned,
all submissions will be acknowledged. Any
published work will be paid for.

All work for consideration should be sent to
the Acting Editor at our Charing Cross Road
address.
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Pent aComputer

Did you know you can

rent a computer for as

little as £2.76 per week
(ACORN ATOM).

Minimum Rental 12
months. Written
quotations on request.
Please phone for
details.

COLOUR TV'S BY
FERGUSON, JVC,
MITSUBISHI,
PANASONIC, TOSHIBA

PANASONIC TC492

Colour TV 127 . £199.00

SHARP B/W 12” TV
£54.90

MONITORS

9" 0.P.C.GREEN B

9" APF B/W ...E85.00
9" HITACHIB/W A £112.17
12" BMC ....£180.00
12" NEC GREEN £159.00
12" NEC COLOUR .. E579.00

(Please add VAT to prices above)

iTail Order Accessones

Al items are available through our fast, efficient mail order service. If you
find our prices are not competitive, then we will be pleased to match any
genuine offer in this magazine
P & P Rates:a075 b100 c 150 d 250

ACRON

Colour encoder 20.00a
Floating Point Rom 2000a
Memory Chips ea 195a
Magic Book 5.50c
Printer Drive 9.00a
Printer Buffer 250a
Utility 10.00a
VDU 10.00a
Maths Pack 10.00a
Games Packs 1107 10.00a
Word Pack Rom 26.00a

APPLE (Please ring for software not
Visicalc (new 16 sector) 111.00b
Visiplot 100 00b
Visitrend / Visiplot 144 00b
Visidex 111.00b
Ciscobol 475.00b
Desk Top Plan 65.00b
Micro Modeller 425 00b
APM 121.00b
Writer 39.00b
Magic Window 79.00b
BOOKS (Send SAE for full list)
Acorn Magic 550c
Microsoft Basic 8.95¢
Basic Basic 8.25c
Learning Level II 11.00c
Basic Handbook 11.00¢
latroduction to Pascal 8.75c
Programming in Pascal 6.95c
CP/M Hzndbook 8.96¢
Programming &

Intertacing 66 02 8.95¢
Programming the 65 02 9.10c
Basic Computer Games 5.50¢
Basic A Unit for

Secondary Schools 4.45¢
More Basic Computer

Games 6.25¢c
Making Most of ZX80 6.95¢c
Machine Language from

ground up 9.00c
Getting Acquainted with your

VIC 20 5.95¢
Getting Aquainted with your

Acom Atom 7.95¢
ZX81 Companion 7.95c¢
ZX81 Pocket Book 4.95¢c
MEMORY CHIPS
4116 (Apple, Sharp) ea 1.50a
2114 (Acron) ea 1.95a
4027 (2K Sharp) ea 0.50a

(Please add P & P and then VAT at 15%

Zero VAT on books)

» {0

OuUpenion

VIDEO GENIE
Sound Moa
Colour Mod
Synthesiser
EG 3013 Expander
EG 3013/RS232
Lower Case
Dust Cover
Invaders
Biorhythm
Battle of Britain
Pinball
listed) Pools
Imon
Sargon Il Chess
Startrek
Z Chess 3
Adventure Sampler
Adventure 1109
Haniball
Android Nim
Tables
SHARP
CE 121 Cassette Interface
CE 122 Printer Interface
Assembler Tapes &
Manual
Machine Language
Tape & Manual
Pascal Interpreter (MZBOKO)
Speed Basic
Biorhythm
Autocross
Hanoi
Fox & Geese
Four in a Row
Moonlander
Composer
Bank Account
Posiedon
Address Book
Anagrams
Dust Cover
P3 Printer Dust Cover
Picture Count
Count & Add
Match the Word
Character Match
Head On
SUPERIOR SYSTEMS
SOFTWARE — SHARP
Games Pack 1 (5 games on
Cassette 10.00a
Games Pack 2 (5 games on
Cassette 10.00a
CALCUBET-Complete Bookmaker Bet
Calculation programme, various
versions available. Phone for details

v

Sustems Lid.

178, WEST STREET, SHEFFIELD S1 4ET TEL: 0742 755005

-+ Hardware -

SYSTEMS BY

ADLER, APPLE, ACORN,
PANASONIC, SHARP,
VIDEO GENIE

SHARP 0
PC1211 POCKET........£ 79.00 L 7‘1:3 L
SHARP MZBOK (20K)........ £390.00 "
SHARP MZ80K (48K) L £405.00
(Plus £25 worth of free Software)
SHARP MZ80B (64K) : £999.00

ACORN
ATOM KIT 8K ROM + 2K RAM . .. £123.00
ATOMASSEMBLED8KOM + 2KRAM £153.00
ATOM KIT 12K ROM + 12K RAM £223.00
ATOMASSEMBLED 12KROM + 12KRAM . £253.00
POWER SUPPLY s £11.00
APPLE 11 (48K) i = £ 695.00
ADLER SYSTEMS FROM £1550.00
VIDEO GENIE (16K). £275.00
COMMODORE VIC 20.......... £EP.0.A
VIDEO GENIE Model 2. ... .. S o 300,00
ALL ABOVE PRICES INCLUSIVE

OF P&P — Please add VAT
COMPUTER ACCESSORIES
C12 Digital Cassettes. Boxof 10........ £€ 7.90

¥ 5% Discs Single Sided Double Density.

Box of 10 G £20.00
5% Double Sided Double Density.
Box of 10 £10.00
Please add P&P (75p) & VAT
for above Accessories

XN TY

Penpherals.

> PRINTERS

SEIKOSHA GP80.

EPSON MXB80F/T.

MICROLINE 80. ..

MICROLINE 83A

CENTRONICS 737

SHARP MZ80P3. .

SHARP MZ80P5. . .. £415.00
EPSON MX100 :
EPSON MX130.

EPSON MXB80F/T2

DISK DRIVES

SHARP DUAL DRIVE.........
VIDEO GENIE SINGLE DRIVE. .
VIDEO GENIE DUAL DRIVE

INTERFACE UNITS

A WIDE RANGE OF INTERFACES ARE
AVAILABLE EX-STOCK.

WESTRA COMPUTER STATION DESKS IN
STOCK

(please add VAT to prices above)

imerest Free and

Lease Purchasing Pan
INTEREST FREE CREDIT
AVAILABLE ON ALL ITEMS
OVER £300. PLEASE PHONE
FOR DETAILS. LEASE
PURCHASE SYSTEMS FOR AS
LITTLE AS £10 PER WEEK!

-

+ALSO AT: QUADRAPHENIA, 19 BRADFORD ROW, (HALLGATE) DONCASTER
DN1 3NF TEL: 0302 21215 v

4

o«

-

-

Business Hours: Sheffield Mon-Sat 9am-5.15pm Doncaster Mon-Sat 10am-5.00pm ' s

.
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Blend business
with pleasure

* One Year's Guarantee

* Programming Courses

* Maintenance Contracts
* Software Services

* All Atari Pricesinclude VAT ﬁ

* Part exchange welcome

Benefit now

Atari 400 with 16K RAM ...
Atari 800 with 16K RAM ... .. £645
Including VAT and one year's exchange
gJaramee

Atari Accessories
EightiBen =5 i e
410 Cassette....
810 Disc Drive ...
Disc Drive
825 80 Column DOT MATRIX .......... £595
850 RS232 Interface............................
16K RAM Expansion

Atari Software
28 Different Programmes at Launch
from... e LB 95

COMPUTING TODAY NOVEMBER 1981

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.
b S

40 character by 24 line display.

Four channel synthesiser which can be
played individually or together and each
has 17856 possible sounds playable at any
one of eight volume settings for game
sounds or music chords.

Video display has upper and lower case
characters and quad size text and
inverse video.

aMicon Lihp

Economics is the area of social
science which deals with:

- Production
= Distribution
= Consusption

It is sometimes called:

"Political Econoay™

tconomics may be ignored, until
disturbances occur which affect
ur prosperity. or our jobs.

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

The following printers are
compatible with Atari
The following printers available ex-stock.

150 CPS DOT MATRIX

PRINTER .. ....£845
25 CPS WORD 'PROCESSING

PRINTER S £1,495
55 CPS NEC DAISEY
WHEELPRINTER:..................... £1,695
EPSOMMXB8BOF/ T ...,
EPSOM M x 100... £575
CENTRONICS 737] i £349

OKI MICROLINE aol"......‘..‘..:'.f.ff_f.tzn
All above prices plus VAT

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

Payroll package now available

302 High Street, Slough, Berkshire
Tel (0753) 70639
50 London Road
Kingston-upon-Thames, Surrey
Tel. 01-649 6657

® Circle No. 103



MATHSPACK (B/32K)

Studying maths at 'O’ level or above? These

routines will be of interest! Plotting — user
defined function, with ‘zoom in & out’, alter
scales etc. Simultaneous Equations — up to

order 32. Calculus — function evaluation, 1st,
2nd & 3rd derivatives, integration. Non-linear
equations — solves guadratic equations. Fac-
torials (up to 33} — permutations, combina-
tions. Vector Routines — manipulates 3 dimen-
sional vectors. £7.95

AY-3-8910 SOUND CHIP

INVASION EARTH with INCREDIBLE SOUND
EFFECTS(MC/G) £10.956
SOUND CHIP — Program up to 3 independent
channels with music & sound effects! Data
sheet incl. £6.45
SOUND CHIP INTERFACE BOARD -
Designed to interface between the PIO & the
chip. Ready built — plugs straight onto PIO.
Nascom 1 connectors available. Sound genera-
tion illustrated in MC. & Basic. (chip not incl.)

£13.50
DEMO PROGRAM (MC) 1st mode — direct
entry to chip register making experimentation
S\mple an mode — turns keyboard into 7 oc-
tave ‘piano’, giving state of registers & notes
played. £5.95
DATA MANUAL (60 pages) No VAT £2.25

GALAXIAN ATTACK (MC/G)

Fast M/C space game, featuring diving Galaxian
spacecraft. 10 speeds from good to impossible.
No barriers for protection. Hi-score display
£8.95

Speed up your display of pixel graphics. 29
routines called from BASIC. Manipulate 2
screen images & then update your VDU.
Changes appear instantaneous. Extensive ex-
amples and instructions supplied. £8.95

“MICRO-POWER" -
ISSUE 1 AND 2 AVAILABLE

3/4 AVAILABLE, NOVEMBER AND
DECEMBER. ONLY 95p (P/P Inc.).

ORDER NOW TO SECURE YOUR COPY
“Hands on”’, Nas-sys 3 — revealed & Interfac-
ing Printers — These series cont. & much more
valuable information. Club news — letters —
your points of view, questions & answers.

Magazine

VORTEX(MC/State 16/32/48K)

THE KEYS OF KRAAL
(24K/B/G)

Superb adventure game PLUS exciting
graphics. Fight the monsters & demons in real
time. Swords flash, arrows fly & spells home-in.
Endless hours of enjoyment. Save on tape.£8.95

SERPENT (MK/G)

8K of incredible M/C. An interactive game 'par
excellence’. Torpedo the moving snake-like sea
serpents & the marauding killer whales. 5 levels
& special missions with almost infinite skill set-
tings. £5.95

WIRRAL PILOT V4.0 (MC)

WIDELY USED VERSION of this computer aid-
ed learning language. Being adept at matching
long strings, it has considerable advantages
over BASIC in interactive learning projects.

£12.50

BASIC FILE HANDLER (MC)

for cassette-based systems.

PAYROLL, SALES & PURCHASE LEDGERS,
PRICE LISTS etc. — NOW you can write them!
Save complex data files on cassette — any com-
bination of strings, string variables, string ar-
rays, constants, expressions, variables or ar-
rays. Definable block size. At 2400 BAUD using
1K blocks, 1000 numbers can be stored/access-
ed in less than 1 min. Comprehensive manual &
circuit for optional automatic cassette drive con-
trol supplied. t1/.50

*** NASCOM 1 — Cottis Blandford cassette

interface for N2 format, reliability & fast load £14.90 nncumnn
8K RAM required unless otherwise stated.
Please state if Nascom TAPE Basic required. VISA |
ALL PROGRAMS SUPPLIED ON CASSETTE IN { B,
CUTS/KANSAS CITY FORMAT. N - Le

La

Please add 55p/order P & P + VAT @ 15%.

PROGRAM POWER

rge (15%2p) Sae for FULL CATALOGUE,

Wensley Road,
eds LS7 2LX.

3 D

LUNAR LANDER (5K* +
6K graphics)
Superb high res.

% b %
ASTROBIRDS (bK* + 6K
graphics)

Incredible GALAXIAN style version.

short

6K graphics)

INVADER FORCE (5K" +

a %

3D ASTEROIDS (3K* +
2K graphics)
Steer through the rolling,

T

program with fantastic
sound effects! Screaming
missiles, swooping bird-

Long range scan,
range scan. Limited fuel
supplies. Land the module

4 Invader types + mother
ship. Great sound effects.
High score. 6 skill levels &

hurtling asteroids coming
out of the black void. Ex-
citing new graphical

men. Undoubtedly the best
game on the market. £8.95

\. o

with minimum impact.

£8.95

increasing difficulty.

£8.95

J

representation. £6.95

\_ J

(STAR TREK (5K* + fl.pt.) 8 x 8 galaxy, starbases,
torpedoes etc. £6.95
SKETCHPAD (3K*) Draw in black on white & vice
versa. Many options incl. choice of gr. modes &
save & recover routines. £6.95
DAMBUSTERS (3K* + 2K gr) Realistic bombing
raids, bouncing bombs, ack-ack etc. £4.95
SPACE STORM (4K*) Survive amid the raging

\ comets & space debris. £4.95

TERRITORY + AZTEC (3K* + 2K graphics) a
super arcade games. £5.95
ZOMBIES + DEMOVADERS + LASER FIGHT
(3K*) 3 excellent games for only £6.95
MINEFIELD + SNAKE + AWARI (2K*) £6.95
ALIEN MAZE (5K* + 2K graphics) Escape the 3D
labyrinth before the beast eats you. £5.95

\

+ 6K +

[ORIGTINEe] (5K* + 2K gr.)

HISTATS (5K*
fl.pt.)

N

~N

Statistical analysis of up to
255 data items. Calculates
mean, variance and stan-
dard deviation. Draws
histograms to chosen

Popular board game. b
levels + problem setting.
Take-back a move. Com-
plete ‘action-replay’ with
take-over option. Highly

DEMON DUNGEON (5K*)
Adventure game. Find the
treasure in the depths of the
dungeons. Beware the lurk-
ing demons whilst making

MUSIC BOX (5K* + VIA)
Make music with your
ATOM. Create tunes or key
in old favourites. Seven oc-
taves, full edit facilities.

scales. Data manipulation.

sophisticated version.
Cassette input/output.
\_ £7.95

i e

£5.95

e

your escape.

4

Variable tempo. Excellent
entertainment. £8.95

y

£6.95

J

EXTRA MEMORY — Low power chips
as recommended by Acorn 2 x 2114L — £3.75

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

when ordering 2 or more."*"

Please add 55p/order P &
+ VAT @ 15%

PROGRAM POWER

5, Wensley Road,
Leeds LS7 2LX.
Tel. (0532) 683186.

P

Send Sae for FULL CATALOGUE.
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Sams Books Stockists

Byteshop Computerland Ltd.
P.O. Box 2

St Neots

Huntingdon

Cambridgeshire

Cambridge Computer Store
1 Emmanuel Street
Cambridge

Datron Micro Centre
2 Abbeydale Road
London S7 1FD

Micro-C

5-11 Martineau Way
Union Street
Birmingham

Micro-C

127 Charles Street
Leicester

Micro-C

19 Brown Street
Manchester
Micro-C

2 Wheeler Gate
Nottingham

Newbear Computing Bookstore
40 Bartholomew Street
Newbury

Berkshire

Silicon Centre

Pictaural Electronics Ltd
21 Comely Bank Road
Edinburgh 4

Tomorrow's World
Grafton Arcade
Grafton Street
Dublin 2

microcomputer
handbook

New and popular

WWWWWWW

Samsbooks

J. Downey and S. Rogers

PET Interfacing

This practical book explains how specialised
interfaces can be built and used with the PET
computer. It covers three types of interfacing:
the user port, the memory expansion port,
and the IEEE 488 port.

11850672 217953

Elmer C. Poe and James C. Goodwin, Il

The S-100 and Other Micro Buses:
2nd Edition

21 of the most widely used bus systems are
fully described, including their mechanical
data, pinout designations and bus signal
definitions, as well as various ways to convert
different bus signals to S-100 signals.
Expansion boards for the APPLE and the
PET are also discussed.

£6.95 672-21810-0

Stephen Murtha and Mitchell Waite

CP/M™ Primer
£8.35 672-21791-0

Andrew C. Staugaard, Jr.

How to Program and Interface the
6800
£11.15 672-21684-1

David Fox and Mitchell Waite

Pascal Primer
£11.85 672-21793-7

Marvin L. De Jong

Programming and Interfacing the
6502, with Experiments

£11.15 672-21651-5

Don Lancaster

Son of Cheap Video
£6.25 672-21723-6

William Barden, Jr.

Z-80 Microcomputer Handbook
£6.25 672-21500-4

Prices are correct at the time of going to
press but may be subject to change. All titles
advertised are published as paperback books.

Dealer enquiries are welcome:

Please contact Roy Jones at the address
below or telephone: Hemel Hempstead
(0442) 58531.

Prentice-Hall @ International

66 Wood Lane End, Hemel Hempstead,
Hertfordshire HP2 4RG. England.

Exclusive distributors of Howard W. Sams
books in the UK and Europe.
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IMPORTANT NOTICE

As of today, Monday 7th September, our parent company will be known as
Argus Specialist Publications Limited. The previous name of Modmags
Limited is no longer in use and all correspondence, cheques for subscriptions
etc and references to the company should change to the new name. For con-
venience when writing out cheques and Postal Orders the name may be ab-
breviated to ASP Ltd. To ensure as smooth a changeover as possible can you
please ensure that all material sent to our magazine carries the name of the
new company. Your assistance in this is greatly appreciated.

TUG OFF!

An announcement has just been
received from Tangerine Computers
concerning their relationship with
the Tangerine Users’ Group. They
are withdrawing all discount
facilities for TUG members and set-
ting up their own in-house User
Group which will communicate

through a bi-monthly magazine call-
ed the ‘Tansoft Gazette'. This will, in-
itially, be distributed free of charge
to all existing owners. At the time of
going to press no comment on the
situation had been received from
Bob Green, the original instigator of
TUG.

GIVING IT TO THE
PEOPLE

IT, in this case, is that topic on
everybody’s lips at the moment, In-
formation Technology. The people
who are giving IT away are a group of
organisations who are interested in
the way in which Prestel, that's the
public viewdata service, canactas a
public information system. Forty
public-access sets are being installed
for one year in Post Offices, informa-
tion and advice centres, shops and
the like in Gateshead, Kingston-
upon-Thames and Brighton. The
DOl is providing £65,000 towards the
project which is being co-ordinated
by the Consumer’s Association and
supervised by the Social Information
Providers’ Group. A number of
public sets are available across the
country for access to Prestel, mainly
in local libraries, and for information
on where your local set is contact
either your local library staff or, if in
London, the National Consumer
Council.

BUILDING BRICKS

Leeds Polytechnic are running a
competition with a ‘microcom-
puter. . . similar to the one that will
be used in the forthcoming series
produced by the BBC' and three
secondary cash prizes to be won. The
entries should consist of a detailed
specification for a software package
that could be used by a managerina
building organisation, and almost
anybody is eligible for entry. Full
details and guidelines can be obtain-
ed from The School of Construc-
tional Studies, Leeds Polytechnic,
Brunswick Terrace, Leeds LS2 8BU.
All entries must be in by 31 January
1982 and all correspondence should
be marked ‘Micro Competition’.

s et

FULL OF EASTERN. ..

Latest in the long line of pocket pro-
grammable products from Casio is
the new FX702P. This is not one of
your ordinary pushbutton jobs,
however — this is programmable in
BASIC. If you think that you've heard
that somewhere before you're quite
right, as this is Casio’s answer to the
Sharp PC1211. It is certainly a very
neat little product, ideal for the
engineer or technician, and at
£134.95 it offers slightly more than its

CaSIO

rival. A printer and a cassette inter-
face are promised for the end of the
year and it also appears that addi-
tional memory units can be fitted in
order to expand the supplied 1680
steps /26 memories. As is only to be
expected the system is slow, approx-
imately 20 seconds for a 1-1000
FOR...NEXT loop but that is a
result of using CMOS processors
with a power consumption of
0.01 W. Judging by the photograph

many of the keys periorm sngle key
programming — for example C
also offers the functions COTO and
EXP. Full statistical funchons are
built in, in addition to the usual

mathematical operations. More
details can be obtaines rom main
Casio stockists or direct rrom Casio
at 28 Scrutton Street. London EC2A
4TY.

QUIET CUTS

In common with many of the other
printers on the market these days,
Apple’s version of the Trendcom,
called Silentype, has had its price
chopped. At £203, apparently the
80-column thermal printer is sup-
plied as standard with at least one in
five of all systems purchased from
the dealers. Microsense have also an-

nounced their new name, Apple
Computer (UK) Ltd, which will come
into effect after the takeover in Oc-
tober by Apple Computer Inc.
Details of the Silentype and the
whereabouts of your nearest official
dealer can be obtained from
Microsense at Finway Road, Hemel
Hempstead, Herts HP2 7PS.

HELP REQUIRED

We have been approached by the
research team o! 2 wellknown
organisation who are currently
preparing an independent report on
applications of the mecroprocessor.
They have asked us to ask vou if you
can help them. Thev want to if
you have or use 2 micro that is
way connected to your home in a
control situation. They are not look-
ing for micro-controlled washing
machines or doorbells but serious
uses of computers in runnming a house
more efficiently. Tvpical examples
would be a computer-controlled
security system. intelligent central
heating and ventilation control,
greenhouse management, full
domestic monitoring, and the like. If
you feel that yvou. or someone you
know, has a svstem that fits into this
kind of category please drop usaline
giving brief details as to the type of
micro and the functions it performs.
Send your information to our normal
address but mark vour letters ‘Micro
Control Systems’. All information
will be passed on to the research
team and treated in the strictest con
fidence. Please do not expect an
acknowledgement to your letter and
do not include any other material
with it as the research team won't
know what to do with it! Our thanks
for your co-operation.
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GETTING CONVERTED

If you are searching for a profes-
sional specification A to D converter
to fit your S100 system then Hall-
Kentec's new AIM-12 might be of in-
terest. The board has up to 32 single-
ended inputs or 16 differential inputs
with full scale voltages between
10 mV and 10 V. Resolution and ac-
curacy are to 12 bits and each board
can be addressed by means of DIP
switches to suit various systems. In
order to cope with low level signals
from devices such as thermocouples
and strain gauges an on-board preci-
sion amplifier is fitted. The unit costs
£545 and information can be obtain-
ed from Hall-Kentec at 2 Greystones
Close, Kemsing, Sevenoaks, Kent
TN15 6QP.

COTTAGE INDUSTRY

Deep in the heart of the West Coun-
try, a mere welly-throw from my own
front door, is a medium-sized town
that goes by the name of Crediton.
Life is peaceful there — a train calls
about six times a day, buses are
always on time, and the air is heavy
with the gentle smells of the country-
side and the occasional waft of
fibreglass resin from the canoe fac-
tory. This rural tranquility has been
somewhat shattered of late by the ar-
rival of New Technology! To wit, one
firm under the name of Willow Soft-
ware. And just what do they have to
offer?! To be precise, a chunk of
plastic encapsulated silicon which
carries the name of Utility ROM,
Acorn ATOM for the plugging into
of. And, much as you would expect,
i's a programmer’s aid along the
lines of our faithful toolkits. Plugging
straight into the ATOM it offers:
Renumbering, Auto line-numbering,
Character finding, Bulk deletion,
Program compression, True key-
board scanning, Auto-RUN loading,
Keyboard sounder, and some nine
other commands and functions. At a
price of £35, which includes an in-
struction manual, it certainly seems
a good buy. Anyway, how else could
you get a piece of the country so
cheaply? Contact Willow at PO Box
6, Crediton, Devon EX17 1DL.

TOLD YOU SO!

Back in May, when we brought you
the news of Clive Sinclair's ZX81, we
speculated — nay, predicted — that
W H Smith would be selling the
system before long. Although this
was denied at that time by Sinclair,
our predictions are now vindicated.
As of September 1st, some 100-plus
shops in the W H Smith chain are
stocking the ZX81 under a five-
month contract. Over 300 staff have
been specially trained to answer
questions on the system and to pro-
vide an after-sales service. Sinclair
Research will continue to supply the
ZX81 by mail order, and the printer
and kit versions will be available only
from them until the operation has
proved to be a success. Unfortunate-
ly no indication has been given of the
locations of these specialist branches
bu they will undoubtedly be the ma-
jor ones. Sinclair have also officially
announced the availability of their
ZX81 compatible printer at £49.95 in-
clusive of VAT.
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SIMPLE SIDNEY

If you fancy colour graphics with
your $100 system then Hi-tech would
undoubtedly like you to consider
their latest offerings. Designated
SID1 and 2 (that stands for Simple
Image Display, by the way), they cost
under £400 and are supplied with
documentation and graphics soft-
ware. The screen format is con
figured on a 312 by 290 matrix with
each pixel requiring three bits plus
one shared bit with its neighbour.
Each of the 90480 individual points
can be defined in one of eight col-
ours and the character size is depen-
dent on the number of dots used: a 5
by 78 character on a 6 by 10 block
would give 28 rows of 52 characters,
for example. The SID2 board offers
similar features but on a 340 by 290
matrix. Connection requires three
ports and these are switch ad-

KLEPTOMANIA RULES

During the evening of Wednesday
September 9th, while the Personal
Computer World Show was being
set-up, a DAl Personal Computer
was lifted from their stand. The serial
number of the machine is D-0-1677
and is located on a plate on the
power supply cover. If anyone tries
to sell or part exchange this machine
Data Applications would be most in-
terested to hear about it. The funny
thing, if you can describe theft as
funny, is that the system stolen has
no manuals, no connecting leads and
is a special RGB monitor version. To
get it to work will set the thief back
some £300 for a colour monitor!
Data Applications can be contacted
at 16b Dyer Street, Cirencester,
Gloucestershire GL7 2PF or you
could ring them on 0285-61902.

dressable to any four port boundary
in the map. If you want more infor-
mation drop a line to Hi-tech at 54
High Road, Swaythling, Southamp-
ton, Hants SO2 2JF or ring them on
0703-581555.

TANGERINE EXPAND AT
LAST

Over a year since the successful in-
troduction of their Microtan 65
system and its bigger brother, the
Micron, Tangerine are at last bring-
ing out the serious expansion pro-
ducts. Scheduled for September
launch are a High-Res (256 x 256)
graphics card at £79, a single-board
controller which is effectively
Microtan plus Tanex without the
video output from £60, a 32K RAM
card for £100 and a 32K ROM card at
£47.52 excluding the ROMs (all
prices are excluding VAT). All the
cards plug directly into the mother-
board. Also scheduled for an
Autumn release is the long-awaited
disc controller which will be offered
with CP/M as an option. All orders
are being dealt with in strict rotation
so if you've been waiting a long time
you should soon have something.
Technical information on the above
can be obtained from Tangerine
Computers at Forehill Works,
Forehill, Ely, Cambs CB7 4AE.

ROBOTIC RULES

The Amateur Computing Club are
holding a seminar on the subject of
Robotics at Imperial College, Lon-
don on Saturday 28th November bet-
ween 10 am and 5 pm. The subject of
the MicroMouse contests will also
be discussed and it is hoped to have
some of the designers present. The
day’s entertainment will cost £9.50
and all enquiries should be address-
ed to Vernon Gifford, ACC liaison
Officer, 111 Selhurst Road, London
SE25 6LH.

A BIT BIG!

Talk about packing ‘em in. Mostek
are now taking orders for their 64K
EPROM, that's 8K by 8 or a complete
version of Microsoft crammed into
one 28pin device. Three access
times are currently available; 500,
550 and 600 nS although times down
to 250 nS will be available later. For
high production runs a compatible
mask-programmable device is
available, known as the MK37000.
For a data sheet on the product write
to Mostek UK, Masons House, 1
Valley Drive, Kingsbury Road, Lon
don NW9.

BUG BYTES

Only one little problem seems to
have arisen in the October issue and
that's in the Text Compression arti-
cle. In the second program the
variable declared as Sl at line 30040
should, of course, be $1$! And,
unless you've found anything else,
that appears to be that. One minor
problem that might crop up in this
issue though is the representation of
the ‘star’ in the Heavenly Bodies pro-
gram. Despite having the code in-
dependently checked it appears that
the shape produced is not quite
right. If it offends your sense of
aesthetics, please feel free to change
it!
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APPLE TRS80

Software

Crush,
Crumble
and

Chomp!”

GUARANTEE — If you
— Player’s handbook don't like CRUSH

— 6 Monster summary cards CRU ‘
— Game program & data files ther'(IJ L:;BthrEn‘ \E:VI};{*SINEIO

t
JogvouzicomRiie days for a complete

Crush, Crumble and Chomp! during
play on the Apple Computer.

GAME CONTENTS:

NEW! For Atom Owners

Acorn are right on target with a

whole range of games
GET THE BEST — FORGET THE REST

urers of the Atom. Trust the manufacturer to get the very
of his product. Realistic sound effects, great graphics and cc

b SPACE INVADERS
- & - & & &8 6o
aaaananann
" - LN Ll

This has proved to be "

Also in Games Pack ©
Wumpus + Reversi

lllnhﬁﬂ

GAMES PACK 1

Asteroids Shoot them before
they crash into you, Lists ten
best scores. Program 4K, graphics

6K.
Sub Hunt Command a destroyer
tracking a submarine, find its

Breathe fire, terrorize cities, snack on a  refund position and destroy it. Program

h . 1K, graphics %K, needs floating
orrified populace, and further develop your it
villainous personality. CRUSH, CRUMBLE, Breakout Score points knocking
and CHOMP! TRS 80 bricks from wall. Ball has two
R . ; . changes of angle and speed.

Is there a particular city against which you (( ASS) Program 3K, graphics 1-2K.
crave to wreak revenge? Do you have a COLOUR
grudge against the Golden Gate Bridge? 16k LII GAMES PACK 2 GAMES PACK 3

Lunch on San Francisco, then. Can't control

your burning desire to consume the Penta- .
gon? Dine on Washington, D.C. Fed up with £16 95
cheap imports? Tokyo, perhaps. Do you

hunger for the Big Apple? Munch on New

York.

Dogfight Two-player game

each player controls a plane and
tries to shoot down his opponent
without crashing. Program 4K,
graphics 6K.

Mastermind Guess the com-
puter's code before the computer
guesses yours; program 3K,

Rat Trap Move your rats
colliding with the tra s

he entangles you! Hig~

action-replay. Progra—

graphics 6K.

Lunar Lander Lanc 2 sc

popular video game eve-
now we've brought it rignt

Entangle your oppone~:

on a lunar crater alt o

HEYBIGIONES

All Acornsoft games are designed and produced by the mz~_act-

e Most

o ana aaas to date. Different, tyces o
- e - invaders, flying saucers s™e Ters
laser guns and full sourc e fecs

Program 5K, graphics £«

without
&

Detore
wseec T2t

Bt

o graphics K. velocity, fuel and ar 1 Frogra—
Be the deadly amphibian who longs to Zombie Land on Zombie island; 1K, graphics %K
avel i f ison e try to lure all the zombies into Black Box Deduce tm& ccs " =~
l? ails o poISOnous nuclear po”“_“or" TRS DOS the swamp. |n desperation jump of four invisible coects =~ "~ &
simultaneously smash street cars with a into hyper-spacel Program 3K, Black Box by firing rays & me—
single blow of your scaly tail, lunch on help- 32k graphics %K. COLOUR Program 4K, graphics =¥

less humans, and radiate a ray of death from
your malevolent eye.

Or would you like to be, perhaps, not even
of the fallible flesh but, rather, of horren-
dously heartless steel? A lifeless, but life-like,
mechanical gizmo preprogrammed by zero-
population-growth professionals for the
destruction of all things earthly. APPLE

If you were a giant winged creature, think

of the aerial attacks you could make on the (DISC only)
48k

terrified but tasty tidbits beneath you.
beasties (even more for those who have a £18.95

£18-95

Take on the persona of anu of six demonic

GAMES PACK 4

Star Trek Classic computer
game, rid the universe of
Klingons. Short and long-range
scans, galactic map, phasers,
photon torpedoes, shields, etc.
Program 5K, graphics 2K.

Four Row Take turns in placing
marbles on the board; the first
to get a line of four wins.
Program 5K, graphics 6K. e
COLOUR 0 "o
Space Attack Repel the
invasions of earth and avoid
being hit by the gunner ships.
Becomes progressively harder
with each invasion. Program
3K, graphics 6K.

GAMES PACK 7

disk). Select from four mouth-watering GAMES PACK 6 Green Things <~ 2 &= ‘s ‘o'
X z it bi : Dodgems Steer your car and has invadeo you.’ sCac&’3
metropoli and five different objectives—over avoid the computer-controlled discover a way of desmoying

100 possible scenarios, complete with graph-
ic mayhem and the resounding thunder of
your monsterly presence, await your beastly
appetite.

But wait! The National Guard is out to get
you. The local police are sworn to your
destruction. Even as you read this, a secret
weapon is being readied against you by mad
and skillful scientists. Are you truly prepared '
to face helicopters, tanks, artillery, and more,
driven by those who are literally dying to get
at you?

Sooner or later, humanity will triumph .
maybe. Or maybe vengeance will be yours

with the wea

car programmed to collide. po
the ship. Progra—

Survive, and the game gets faster.
Program 4K, graphics 6K.
Simon Test your ability to
remember a progressively longer
sequence of lights and tones.
Adjustable skill level. Program
2K, graphics 3K. COLOUR
Amoeba Try and create the
shapes devised by the computer.
Program 3K, graphics 3K,

ORDER TODAY!

Just send a cheque or money order only £11 .50 per Sace
including VAT and post and packing. State "
Or ring 0223 316039 or 01-930 1614

2K. COLOU
Ballistics Tare -
shells at t

Or if you think you can wait for more details (U5t wiite !

Acornsoft Limited, 4a Market Hill, Cambndge

Access or Barclaycard number. Aliow 14 oays for 320wy

Im l_ G R A Y 8338883 ACORNS®FT TAKE GAMES SERIOUSLY
| 3820388
ALGRAY House, 33 Bradbury Street, Barnsley, O:‘sg Q
LSouth Yorkshire Tel: Barnsley (0226) 83199 8§§8§o§
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P Il & A F

A DIVISION OF DOYLEGUARD LTD.

'SOME IDEAS ARE JUST TOO GOOD FOR WORDS

And yet, 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
Fholocop:ed. But, we soon realised that the real advantage
ay in having a flowchart that could keep pace with the
programmers ideas and adapt immediately to the
inspiration of the moment

The ‘instant flowchart’ concept will help you to achieve
crisp, error-free programmes
And we speak from experience

Please supply
Flowchart board/s at £15.53 each
sheet/s of Primary symbols (FS 186-1)
at £3.22 each
sheet/s of Secondary symbols (FS 186-2)
ar £3.22

pack/s 6 wipe-off pens at £2.28 per pack
Postage & packing ]
| enclose a cheque/postal order for £

All prices include vat
A complete starting kit costs £26.00 including vat/postage
Name Mr./Mrs./Miss.

Company:

Address:

Post Code

DATARITE HOUSE GRAFTON ROAD
NEW MALDEN SURREY KT3 3AA

01-942 2830

YOUR
“™MACHINE

MDR INTERFACES

CONTROL MACHINES, ROBOTS,

FACTORY OR HOME

Have you ever wanted your MICRO to control a machine for you, or

manage your house? If so, the MDR 'MICROCOMPUTER CONTROL

NTERFACE’ 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
ndividual components available. Write or phone for details

M D R (INTERFACES) LTD.
Little Bridge House, Dane Hill,

Nr. Haywards Heath, Sussex RH17 7JD.
Telephone: 0825-790294.

NEWSCRIPT

for

TRS-80

Until recently, if anyone mentioned a TRS-80 word processing
program only two names would come to mind.

Now there is NEWSCRIPT.

NEWSCRIPT 6.0 is a self contained Word Processing system. It
combines the excellent functions of IBM’s “mainframe” com-
puters with the ease of use of the TRS-80 models | or Ill. In fact
NEWSCRIPT is based on the much acclaimed and well proven
IBM's VM/370 — CMS time sharing system counterparts and of-
fers such features as global search and replace, block moves, full
screen editing, multiple top and bottom titles, right justification in
all fonts including proportional space, centering, autosave,
underlining emphased type, yes even in the middle of a line,
NEWSCRIPT has so many features that they are impossible to list
in an advertisement as small as this. It comes with a 160 plus page
manual, fully indexed for quick and easy reference.

Whether you're writing a one-line memo or scripting your
memoirs, NEWSCRIPT makes it fast, easy and professional.
NEWSCRIPT is the right tool for the job. It makes those other two
look like toys.

NEWSCRIPT requires a minimum of one disk drive and 48k and is
priced at £79.95 delivered. NEWSCRIPT's little brother,
SUBSCRIPT only requires 32k but does not support full screen
editing and is priced at £69.95 delivered

LOGICAL CHOICE s

LOGICAL CHOICE COMPUTER PRODUCTS AND LOGICAL CHOICE SOFTWARE
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STOP PRESS

Despite the confident announcement in BUG BYTES, see the CON-
SUMER NEWS section, there appears to be a gremlin lurking in the Pools
Prediction program. The DATA statement for the Third Division should
have the extra comma before CHESTER removed and have SWINDON in-
serted immediately after SOUTHEND; you'll need to add a comma here.
In line 4020 a pair of quotes have dropped off after the equals sign. Line
9540 requires that a RETURN be added before the REM. The author has
also discovered a minor bug in the logic, the statement in line 3070 should
read IF =5 THEN RETURN. Apologies to punters.

ON COURSE

The latest information on PTRC’s
1982 educational programme has
just been announced. Four computer
oriented sessions are included:
Microcomputer Systems for
Engineers and Planners on 2nd/3rd
February, Effective Use of
Microcomputers on 4th/5th
February, Data Base Concepts for
Public Authorities on 9th/10th
February and Effective Use of FOR-
TRAN on 11th/12th February. Cost is
£240 for non-members and £190 for
members. For a complete leaflet on
all these and the many others run by
PTRC write to Sally Scarlett, PTRC
Education and Research Services
Ltd, 110 The Strand, London WC2 or
ring on 01-836 2208.

TRANSAM GO SOFT

A couple of months after the launch
of diweir new hardware catalogue,
Transam have produced its software
counterpart. Containing a variety of
products from word processors to
development and utility software at
prices from £1,200 down to £30, they
all run under CPIM and are mainly
configured for the various versions
of the Tuscan systern. Once again the
dear old Triton ~ppears to have slip-
ped from grace hut, as it runs CP/M,
most of the software should operate
on this system. For your copy drop
Transam a line at 59/61 Theobald's
Road, London WC1 or ring on 01-405
5240.

A PACKAGE FOR THE 80s

Probably the most successful way to
attempt a break-in to the small
business market is to ensure that the
computer you supply is backed with
sufficient software. Terodec seem to
be taking this approach with their
new system, called the PBM-1000.
California designed and built, the
system features 80K of RAM, a 5"
Winchester disc with a 54" floppy
as back-up, DMA transfers for high-
speed operation and CPIM 2.2, It is
hoped that the system will be built in
this country at a later date. A com-
plete system with discs, VDU and
printer will set you back some £6,000
and that includes a number of soft-
ware packages. Their software range
includes that produced by the
Graham-Dorian Software Systems
catalogue together with several
packages from the US including one
called Pearl which comes from Com-
puter Pathways Unlimited and is a
program generating program. Infor-
mation on the system can be obtain-
ed from Terodec at Unit 58, Sutton’s
Park Avenue, Earley, Reading,
Berkshire RG6 1AZ.

GOING HARD

Yet another major distributor in the
UK is handling the up-and-coming
Winchester Technology hard discs.
These are the 5'%4” Tandon drives
and the sole UK source is Hal Com-
puters of Weybridge. Designated the
TM600 family, the drives are
available in one, two or three platter
formats and the storage capacities
vary between 3.19Mb and 11.5Mb
unformatted data. There is also a
choice of 230 and 153 cylinders
(tracks) per platter. Up to four of the
units may be daisy-chained pro-
viding a total of some 46Mb of unfor-
matted storage. A choice of inter-
faces is also offered: the S version is
compatible with the higher capacity
drives, the T version with the TM100
series of mini-floppies. For further in-
formation contact Hal Computers at
57 Woodham Lane, New Haw,
Weybridge, Surrey KT15 3N] or ring
on 0932-48346.

IBM YOUR TRS

Hailed as offering the functions of an
IBM VM/370 on a TRS-80, or at least
the functions of its text editor, is a
new wordprocessing package from
Logical Choice called Newscript.
Priced at £79.95 with a hardware re-

quirement of 48K and one disc, it of-
fers such features as global search
and replace, full screen editing, right
justification, underlining, emphasis-
ing and more. For £10 less its smaller
brother, Subscript, requires only 32K

but does not support U
editing. Information can be ¢
from the company at 2=°

Road, Maidstone, Kent ME7= 0LE
by ringing 0622-679437

LATE EXTRA

Coming just too late to be included

inthelistofsoftware avaiao
Alphatronic system that
elsewhere in this issue
from Overseas Computer
Consultants. Originalls w=
accountants, the pre
fers payroll and incomp
accounting facilities anc =
the small business maraet
practising accountant. The sotware
can be tailored by the user and in-
cludes links to 2 word processor
facility for the addition of report
notes etc. The hardware reguirement
is a 48K Alphatronic with twin flop-
pies and printer. and if you are one of
the first 50 people to buv the hard-
ware from their Watiord showroom
vou'll get the software free. The
package will normally sell for £750
and this includes the CPM licence, a
DMS package and training but you
can also lease for around £17 per
week. For more information contact
OCSC at 182a Queens Road, Wat-
ford, Herts or ring them on W atford
48580.
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BUSINESS NEWS

PLANNING FOR THE
FUTURE

As an added incentive for Informa-
tion Technology Year, Philips
Business Systems are holding a com-
petition to design the interior for ‘the
office of the future’. A prize fund of
£2,000 has been put up with the first
prize taking £1,000 of that. The com-
petition is open to Fellows,
Members, Associates, Licentiates
and Diploma members of the SIAD
and full-time students currently
registered CNAA and on SIAD
recognised interior design courses.
Full information can be received by
writing to The Society of Industrial
Artists and Designers, 12 Carlton
House Terrace, London SW1. Entry
forms will be available from October
1st and all entries must be submitted
by December 21st. Please mark your
correspondence ‘Office of the
Future Competition’.

DOUBLING UP

Yet another supplier of office sun-
dries and computer media has laun-
ched their new catalogue — this
time it's Ofrex. The new, fully il-
lustrated catalogue contains some
3,500 product lines, twice as many as
their last offering, and is crammed
with tapes, discs, stationery, files fur-
niture and the like for DP managers
to drool over. Prices seem reason-
able and the service offered appears
to be excellent. If you are not already
on their catalogue list drop them a
line at Ofrex House, Stephen Street,
London W1A 1EA.

QUALITY OUTPUT

Many offices that are considering
the changeover to become ‘elec-
tronic’ have a big shock when they
discover that their high quality
printer is going to set them back the
best part of £2,000. If they have any
IBM golfball typewriters lying
around, they could save a substantial
amount by using these as output
devices. One of the interface units
being produced, that's the piece of
electronics that goes between the

FILES AND FLOPPIES

One of the more well-established
names in office equipment has
entered the electronic office era with
its own floppy discs and storage
systems. Twinlock are now market-
ing 5%"” and 8” discs through sta-
tionery and office equipment outlets
together with filing systems for both
these and microfiches(?!). The discs
are being made for Twinlock by CDC
and will be available in packsof 10 at
a ‘competitive price’. The new filing
systems are desk, wall or floor moun-
ting and include rotary files, binders
and easels for rapid selection. For
further information consult your
local Twinlock stockist or contact
them direct at 36 Croydon Road,
Beckenham, Kent.

ESPECIALLY FOR ADAM

The Computer Retailers’ Association
has actually made a move to secure
the careful marketing of a piece of
hardware before that equipement
has actually reached these shores.
The computer is the Osborne, the
portable system produced by Adam
Oshorne who is probably better
known in this country for his books.
A new group of those CRA dealers
who have been appointed Osborne
dealers was brought into existence
last week, just as PET, Apple, etc
groups have been set up in the past.
Only one Osborne dealer is not cur-
rently a CRA member. For further in-
formation on the CRA and its various
activities write to The Secretary,
Computer Retailers’ Association,
Owles Hall, Buntingford, Herts
SG9 9PL.

computer and your golfball, is
known as the Escon and currently sell
for around £415. More information
on the product is available from
DataRite Terminals of Caldare
House, 144-146 High Road,
Chadwell Heath, Essex RM6 6NT.
One worthwhile point to note is that
the typewriter still behaves as such,
and you therefore get two units for
the cost of one interface.
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@ Eight boards available NOW @ 8" x 8"
board modules @ Z80A CPU board @ Z80A
Video board @ 64K RAM @ Built and tested
Developed by one of the most experienced
micro board design teams in the UK, Gemini
MultiBoard " is the ultimate modular board
system.Unlike most systems of ifs kind,
virtually nothing is made redundant when
you expand it. And for those who want
expansion this can be immediate, for we are
launching eight boards simultaneously.No
other system has offered so much so soon

All MultiBoard modules are Nasbus+ and
Gemini 80-BUS* compatible and can be
used in a wide spectrum of application, e.g.
educational, personal, business, system
development and process/production
control.

MultiBoard modules are built and tested to
the highest standards.And offer enormous
computing power and potential at
astonishingly low cost.

MultiBoard Modules
available now

Z80ACPU

Processor:Z80A CPU at 4MHz. Optional
wait-states. Reset jump to any 4K boundary.
Parallel 1/0:8 bit ASCII keyboard socket
Uncommitted Z80A PIO giving two 8 bit bi-
directional ports with handshake.

Serial 1/0:8250 UART with programmable
baud rates and software selectable between
RS232 or 1200 baud CUTS cassefte
interfaces.

Memory:4 '‘Bytewyde' sockefs fo accept
EPROM/ROM/RAM.Memory switched in/out
of memory map under software control

Software: Comprehensive monitor. Optional
12K Microsoft BASIC (ROM).Standard
configuration PROM provides decodes for
4x2732(4Kx8) EPROMs.

The CPU Board is fully buffered to the Gemini
80-BUS standard.

INTELLIGENT VIDEO

® Z80A microprocessor controlled.

@80 x 25 display confrolled by 6845 CRTC
chip.

© Adjustable dof clock for alternative screen
formiats

® Character sef:128 in EPROM + 128 in RAM
which can be defined as the video inverse
of the main set or as block graphics with
160 x 75 resolution.

@1/0 port communication with host
computer.

@ Light pen socket.

@ 8-bit input port allowing several video
boards (each with its own keyboard) to be
connected fo a single CPU board.

FLOPPY DISK CONTROLLER

® Controls:Perfec FD250 5.25in 48 TPI,
Micropolis 1015 5.25in 96 TPI, Pertec
FD514 8in.

@ Contfrols up fo 4 drives of same fype.

® Single/double density soffware selectable.

@ Single or double sided.

@ Western Digital FD1797 confroller.

@ Up to 8 drives (2 boards) can be used
inthe same system.

64K RAM

@ Runs at 4MHz with no wait-states.

@ 4 banks of 16K dynamic RAM, each bank
locatable on any 4K address boundary.

@ Page Mode supplied as standard allowing
up to 4 memory boards to be addressed.

@®Allthe memory can be used by swifching
out on-board CPU memory,e.g.in disk
environment.

EPROM/ROM BOARD

@ Accepts up to 40K of firmware.

® 4 banks of 4 sockets.

@ Banks can be mixed between 2708 or
2716.

@ 24-pin ROM socket.

@ \Wait-state generator.

@ Supporfs Page Mode scheme.

tem. ¥

A7

tiBoard

EPROM PROGRAMMER

@ Programs multi-rail 2708 = e =
27186.

@ Connectsto PI0 on CPL 2

@ Software provided on oo

3APSU

o Supplies 4/5 boards

o LED oneach output

® -5Vot3A;  12at1A Sz & Na
80mA.

KEYBOARD

MULTIBOARD PRICES
(excl VAT)

(All builtand tested excegr wrers Tiomes
CPU(G8B11)... £125.00
Video (G812)... 14000
64K RAM (G802) $440 00
FDC (G809)... 114000
EPROM/ROM (G803 L 70.00
EPROM PROG. (G808 =~ L2950
3APSU(G807) L4000
Keyboard (G613) £5750
FLOPPY DISK UNIT

Gemini unit suitable for M=E
one ortwo 53in do
Pertec drives.Infer
£375 plus VAT for o A
for two drives.CP M2 Z o7 Socumernon

€90 plus VAT

KENILWORTH CASE

for MultiBoarad £45 50 - VAT
5-Card Support K1 L4950 - VAT
VERO Frame £32 50 - VAT
(also suitable for Nasco

PSU Enclosure £24 50 - VAT

OO0

MultiBoard Maa o
Microvalue gec =il
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N l COMPATIBLE

MicroValue

GEMINI G805 FLOPPY
DISKSYSTEM FOR
NASCOM-1 & 2

If's here at last. A fioppy disk system and CP/M
CP/M SYSTEM. The disk unit comes fully
assembled complete with one or two 53" drives
(FD250 double sided,single density) giving 160K
perdrive, controller card, power supply,
interconnects from Nascom-1 or 2 fo the FOC card
and a second interconnect from the FDC card to
two drives, CP/M 1.4 ondiskette plus manual, o
BIOS EPROM and o new N2MD PROM. Allin a
stylish enclosure.

Single drive system £450 - VAT
Double drive system ........ £640 - VAT
Additional FD250 drives....... £205 - VAT

D-DOS SYSTEM.The disk unit is also available
without CP/M fo enable existing Nas-Sys software
fo be used. Simple read, write routines are supplied
in EPROM. The unit plugs straight into the Nascom
PIO. Single drive system £395 + VAT

DCS-DOS A greatly enhanced version of D-
DOS, running under Nas-Sys. Gives named files in
BASIC, ZEAP, NAS-PEN and machine code
PIOGIAMS ...covvinnreninenesmnssnsesansenes S0 + VAT

DISKPEN

The powerful text editor written for the Nascom is
now available on a 5} inch floppy disk with a
number of new features. Price £43.25 + VAT,

from

MicroValue
ducts

your

ealers

NASCOM COMPUTERS

NASCOM-2 Microcomputer Kit
£225 + VAT
NASCOM-1 Microcomputer Kit

£125 + VAT

Builtand tested £4140 + VAT

16KRAMKIT ........... £100 + VAT
3APSUKIT............ £32.50 + VAT

KENILWORTH CASE
FORNASCOM-2

The Kenilworth case is a professional case
designed specincollgforme Nascom-2 and up to
four additional 8 x 8" cards. It has hardwood side
panels and a plastic coated steel base and cover.A
fully cut back panel will accept a fan, UHF and
video connectors and up to 8 D-type conneciors.
The basic case accepts the N2 board, PSU and
keyboard. Opfional support kits are available for 2
and 5 card expansion

Kenilworth case .....
2-card support kit ..
5-card supportkit......

CASSETTE
ENHANCING UNIT

The Castle inferface is a built and tested add-on
unit which lifts the Nascom-2 into the class of the
fully professional computer. it mutes spurious
output from cassefte recorder switching, adds
motor control facilities, automatically switches
output between cassetfte and printer, simplifies
2400 baud cassefte operating and provides frue
RS232 handshake.

Castle Interface Unit..............

£47.50 + VAT

ANASCOM-2 BASED
SYSTEM FOR LESS THAN
£1500 + VAT

The proven Nascom-2
microcomputer can now be bought
as a complete system from under
£1500 -+ VAT.For this price you get
the Nascom-2 kit, 16K RAM board kit,
Kenilworth case

with 2 card frame,

A-D CONVERTER

For really interesting and useful inferactions with
the ‘outside world’ the Milnam analogue to digital
converter is @ must.This 8-bit converter is
multiplexed between four channels - all software
selectable.Sampling rate is 4KHz. Sensitivity is
adjustable. Typical applications include
femperature measurement, voice analysis, joysfick
fracking and voltage measurement. It is supplied
builtand tested with extensive soffware and easy
connection to the Nascom PIO

Milnam A-D Converter

(buittand tested) £49.50 - VAT

PROGRAMMER'S AID

For Nascom ROM BASIC running under Nas-Sys
Supplied in 2 x 2708 EPROMSs. Features include:
auto line numbering; intelligent renumbering;
program appending; line deletion; hexadecimal
conversion; recompression of reserved words, auto
repeat;and printer handshake routines, When
ordering please state whether this is to used with
Nas-Sys 1 0r3. Price £28 + VAT.

GEMINI ‘SUPERMUM’

12 x 8 piggy-back board for Nascom-1 offering
five-slot motherboard, quality 5A power supply
and reliable buffering with reset jJump facility. Kit
Price £85 + VAT.

Centronics 737 printer—10inch
maonitor,and the Gemini Dual Drive
Floppy Disk System.The CPU and
RAM boards are also available built -
the additional cost is available on
application.

CENTRONICS 737
MICRO PRINTER

A high performance, low price, dot-matrix printer
tat runs at 80cps (proportional) and 50cps
(monospaced), This new printer gives text
processing quality print. And can print subscripts
and superscripts. It has 3-way paper handling and
parallel interface as standard. Serial inferface is
optional. Price £375 - VAT.Fanfold paper
(2000 sheets) £18 + VAT.

BITS & PC's PCG

5 x4 board which plugs straight info Nascom-2
Operates on cell siructure of 128 dofs, producing
64 different cells. Once defined, each cell may be
placed anywnere, any number of times on screen
simultaneously. Max screen capacity: 768 cells
Dot resolution:384 x 256  98304.Many other
features including intermixing of alpha-numeric
characters and pixels. Price (kit) £60 + VAT.

PORT PROBE

Allows monitoring of input and output of Nascom
PI0.This board can generate interrupts and
simulate handshake control. Price (kit)
£17.50 + VAT

All prices are correct af time of going to press
and are effective 1st July 1981,

HEX & CONTROLKEYPADS
Hexadecimal scratchpad keyboard kit for N1/ 2
Price £34 . VAT.

As above but including (on the same board) @
control keypad kit to add N2 control keysta N1
Price £40.50 - VAT.

BASIC PROGRAMMER'S AID
Supplied ontapefor N1/2 running Nas-Sys and
Nascom ROM BASIC. Features include auto line
number, full cross-reference listing, delete lines,
find, compacting command, plusa

comprehensive line re-numbering facility,

Price £13 + VAT.

‘SCREENPLUS’

Screenplus enables a programmer fo biank or
display in reverse video, selected words, lefiers or
areas of the screen under program control.
Suitable for use with either Nascom 1 or 2.
‘Screenplus’ (builtand fested) .... £40.00 + VAT.

DUALMONITOR BOARD

A piggy-back board that allows N1 users fo switch
rapidly between two separate operating systems
Price (kit) £6.50 + VAT.

Microvalue dealers listed below.

costs.) Access and Barclaycard welcome.

YOURLOCAL MICROVALUE DEALER

All the products on these two pages are available while stocks last from the

(Mail order enquiries should telephone for delivery dates and post and packing

BITS&PC'S
4 Westgate, Wetherby, W.Yorks.
Tel:(0937) 63774.

BUSINESS & LEISURE
MICROCOMPUTERS

16 The Square, Kenilworth, Warks.
Tel:(0926) 512127.

ELECTROVALUE LTD.

680 Bummage Lane, Bunage,
Manchester M19 1NA.
Tel:(061) 432 4945,

28 St Judes, Englefield Green,
Egham, Surrey TW20 OHB.
Tel:(0784) 33603.Tix:264475.

TARGET ELECTRONICS
16 Cherry Lane, Bristol BS1 3NG.
Tel:(0272) 421196.

INTERFACE COMPONENTS LTD.
Oakfield Comer, Sycamore Road,
Amersham, Bucks.

Tel:(02403) 22307.TIx:837788.

HENRY'SRADIO
404 Edgware Road, London W2.
Tel:(01) 402 6822.

TIx:262284 (quote ref: 1400).
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David M Jones

facility to test thoroughly any
Aarea of RAM memory in a system

is a reassuring thing to have
available. For example, on upgrading my
Microtan 65 to include BASIC, | found
that using one particular function
caused corruption in a certain area.
Suspecting faulty BASIC chips, | asked
Tangerine to exchange them for another
set. This was done unquestioningly, but
with the comment that it sounded more
like a memory fault; sowhen | found that
the fault persisted even with my new set
of BASIC chips, | decided to write a
simple utility to test memory byte by
byte.

The first simple version enabled me
to identify the dodgy chip immediately.
In fact the problem was due to one of the
legs being tarnished slightly; gentle
cleaning and re-insertion cured
everything!

Encouraged by this, | determined to
produced a foolproof, flexible version
which would not only test the memory
but also restore each byte to its original
value after testing it. This enables one to
run the test at any time without
sacrificing the current contents of
memory (at least from page 2 upwards).
In addition, in the case of failure, details
of the data written and read back are
displayed and one is given various
choices of action to take, as explained
later.

As | continue to expand my system, |
routinely test each new memory chip

Byte by byte, bit by bit

and can then rest assured that it has been
thoroughly exercised before being relied
on for anything more critical.

MEMTEST was written specifically
for the Micron/Microtan 65 system and
uses subroutines resident within the
monitor (TANBUG) to facilitate input
and display. However, the operation of
the main loop of the program should be
self-evident, enabling anyone with
knowledge of 6502 machine code to
modify the input and display to suit their
particular 6502-based system.

MEMTEST itself resides in the area
from 0060H up to 0TA5H thus keeping
well clear of the extent of the stack
which is generated when it runs

Program Description

The test consists of writing, reading
back, and comparing every possible bit
combination represented by
hexadecimal 00 up to FF; this is done for
every location of every page for the
range specified at the start of the test.
Any discrepancy in the comparison
results in a failure report as detailed
below. The purpose of testing every bit
combination, rather than just all zeros
followed by all ones, is to highlight the
so-called ‘soft’ errors which apparently
can occur on only certainly bit patterns
and which would be missed by the “all
on, all off’ type of test.

Itis also self-protective, in that it will
not allow the test to be run on page 0 or
page 1, for the obvious reason that the

resultant corruption to TANBL C work-
areas, the test program itselr znd he
stack would be fatal. However ne est
can be run through pages 2 anc © :he
screen area) and can thus actuz v be
seen in operation, providing tha: =.en

. - N
location in a page is address=c and
correctly restored.

A further reassurance tha: =~= =<1 s

actually in progress is provices oy a
counter running in the bottorm =7-~z2nd
corner of the screen, which shows the
address of the location current . o=ing
tested. This counter stops when z 72 e
is detected, or when the =<z is
completed, displaying the zocoress
reached.

Failure Report

A failure report consists o7 = = =
of the address at which failure [
the Hex character which it atte =2 o
write, and the character reac nz2--= The
cursor is displayed under tn-
heading ‘ACT’ (short for and
invites one to take one of four coss o=
actions as follows:

Enter O to repeat the tes: « =~ =ne
same bit combination at me= szme
location.

1 toincrement the bitcomb nz- .
and continue the test at the sz2me
location.

2 to abandon the test of <
and start the test on the n=:-

3 to abandon the test comp ==
restart the program.

Successful completion
by ‘END’ being displaved, anc com-0 s
returned to TANBUG. The time tzw2n tor
the test to run is approximaz=. "0 S per
kilobyte.

01

01

JSR $160 DISPLAY S/R (“TO
PAGE")

JSR $133 READ S/R

LDA $40 get page no. (to)

STA $43 store it

LDX #8$1F set start

LDA #$2F set finish

STA $40

JSR $160 DISPLAY S/R
(“ADDR" etc.)

16
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MEMTEST

8C A5
8E 20
91 A9

93 85
95 85

Main Loop
0097 A0

01198 E0
1B £0

1D 4C

41 LDA
0B FF JSR
00 LDA
40 STA
42 STA
Fr LDY
INY
TYA
0B FF JSR
40 LDA
44 STA
00 LDA
45 STA
40 STA
40 LDA
45 CMP
26 BNE
45 INC
45 LDA
F2 BNE
44 LDA
40 STA
03 DEC
03 DEC
FF CPY
D9 BNE
41 LDA
43 cMmP
BA BEQ
03 DEC
03 DEC
4 INC
41 LDA
0B FF JSR
97 00 JMP
48 STY
46 STA
6C 01 JSR
45 LDA
0B FF JSR
6C 01 JSR
46 LDA
0B FF JSR
6C 01 JSR
6C 01 JSR
FA FD JSR
01 LDA
30 CMP
F7 BCC
34 CMP
F3 BCS
47 STA
75 FE JSR
73 FE JSR
41 LDA
0B FF JSR
48 LDA
0B FF JSR
48 LDY
47 LDA
30 CMP
91 BEQ
31 CMP
95 BEQ
32 CMP
97 BEQ
60 00 JMP

$41
$FFOB
#$00

$40
$42

$FF

$FFOB
(540),Y
$44
#$00

($40),Y

($40),Y
$45
$D4
$45
$45
$46
$44
($40),Y
$03
$03
#SFF
$99
$41
$43
$120
$03
$30
$41
$41
$FFOB
$97

$48
$46
$16C
$45
$FFOB
$16C
$46
$FFOB
$16C
$16C
S$FDFA

$01
#%$30
$EE
#5934
$EE

$47
$FE75
$FE73
$41
$FFOB
$48
$FFOB
$48
$47
#930
$AB
#$31
$AE

#$32
$B4

$60

get page no. {from)
HEXPNT

zero "'units”’ from and
to

HEXPNT ““units”

get character

save it

set bit pattern to zeros
store it

store bit pattern in
location

get it back

compare it

branch if fail
increment bit pattern
get it

next if no limit

get back character
restore it

adjust cursor position
adjust cursor position
end of page?

next if not

get page no

last page?

branch if last

adjust cursor position
adjust cursor postion
increment page no
get page no

HEXPNT

loop back

save Y

save pattern read
QUTPSP (space)

get pattern written
HEXPNT (display it)
OUTPSP (space)

get pattern read
HEXPNT (display it)
QUTPSP (space)
OUTPSP (space)
POLLKB (enter action
code)

get character entered
compare to ASCII "0
ignore if less than
compare to ASCII 4"
ignore if 4"’ or
greater

save action code
OPCHR (display it)
OUTPCR (line feed)
get page number
HEXPNT (display it)
get “units’”” of address
HEXPNT (display it
restore Y

get action code

was it “'0"'?

if so, repeat pattern
was it "1""?

if so increment
pattern

was it "2""?

if so, start next
location

otherwise repeat run

2D

4c

Read S/R

0130
33

36
38
3A

3¢

Display S/R

0160
63
66
67
69
6B

OUTPSP S/R (output space)

016C
6E
71

Alpha
0172

20
20

Ab
cY
DO

A0

BD
20
E8
E4
DO
60

A9
20
60

Data
4D

Work Area
finish of alpha, then zeroised
page number (from)
must be zero
page number (to)

saved character

75
FA

01

F4

40
F5

20
747

FF

EE

FE
FD

FF

FF

FE

01

FE

FE

0D

TYA
JSR
LDX
LDA
STA
JSR

JMP

JSR
JSR

LDA
CMP
BNE

LDY

JSR

LDA
CMP
BCS
LDA

STA
LDA
STA
LDA
JSR

LDA
JSR

LDA
CMP
BNE
BiS

LDA
JSR
INX

CPX
BNE
RTS

LDA
JSR
RTS

bit pattern written
bit pattern read back
saved action code
copy of Y

$FFOB
#$2E
#$34
$40
$160

$FC00

$FE75
$FAFD

$01
#s0D
$130

#$09

$FF28
$13
#5602
$149
#3502

$40
#30A
$03
$40
$FFOB
#$20
$FE75
$03
#$1F
$154

$172 X
SFE7D

$40
$160

#$20
$FE75

MEMO
BY T
EST
FROM
PAG

E
TOIP
AGE
ADDR
WR
RD A
CTE
ND

getY

HEXPNT (display it)
set start

set finish

DISPLAY S/R
(""END")
return to TANBUG

OPCHR

POLLKB (read
character from k/b)
get character

was it CR?

if not, return for
another

set position for pick
up

HEXPCK

get last two digits
O.K. if "2 or greater

otherwise, default to
g

store page number
set output position

get page number
HEXPNT (display it)
load space

OPCHR (display it)
get cursor position
end of line?

space fill line

get character
OPCHR (display it)

test for limit
if not, return for next

load space
OPCHR (display it)
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DOSSING DOWN?

This feature could be better described as ‘one man’s fight
against the system’, or even, "how not to knuckle under
when your DOS dies!” As you may have already guessed
this is the story, with the software to prove it, of one
individual’s desperate fight to replace his old and dying
DOS. The system is NASCOM, the routines are universal
— you can re-write them into whatever machine code you
wish — and the result is superb. So, if your discs are down
in the mouth as a result of an unusable DOS, cheer them
up with our next issue.

TRIED AND TRUSTED

Many of the original breed of personal computers have
been slowly upgraded or replaced over the years. Not so
the Exidy Sorcerer — despite a rather bleak period it’s still
with us. Continuing our series of reteviews of popular
machines we take a long look at this grand old system
through the eyes of a family of dedicated users. Their
findings may well come as a suprise!

DECEMBER 1981

ISSNO0142-7210

70p

TECHNOLOGY TAKES OVER

Over the next 12 months you are going to hear an awu
lot about Information Technology, what IT is, what | T
does and how IT is going to affect your lives. Information
Technology is already here and working. In this issue
we've spoken about the Teletext system, and next mon:h
we'll be going over the inner workings of the Preste
system, Britain’s leading example of IT. Prepare yourse!
for the next year — order next month’s issue today

COMPUTERS IN THE
CLASSROOM

People often talk about the numbers, or rather the lack o*
them, where computers for schools are concerned

to bear out the story on either side. No facts until now
that is. Computing Today has the result of an independen:
survey of the various educational and local authorities
around the country and we'll reveal all next month

AND THE REST

As if the above were not enough to tempt you, the nex:
issue will also contain a full digital storage ‘scope
simulator for the classroom, routines to explain how
computers crunch numbers, a simple statistics calcuzic
programs to pack your data tapes more thoroughly and 2
the usual features that you expect to see each montr
bumper bundle and all for less than the cost of a cc

of pints!

Articles described here are in an advanced state of preparation but
circumstances may dictate changes to the final contents.

DAY -NEXT MONTH

Hs COMPUTIN



TANGERINE approveo sorrware ror MICROTAN

MICRO TANTEL
SOFTWARE

MICROTAN COMPANION
BOOK 2nD EDITION

MICRO TANTEL IS A SOFTWARE
PACKAGE WHICH INTERFACES TO
TANTEL UNITS AND YOUR
COMPUTER. THE MOMENT YOU
CONNECT YOUR COMPUTER TO
THE TANTEL UNIT YOU GET FULL
COLOUR FACILITIES WITH A
SCREEN SIZEOF24x40. FETCH AND
SAVE PRESTEL PAGES INTO USER
RAM AREA.

UPDATE AND DISPLAY PAGES IN
ANY ORDER AND AT ANY TIME.

*DISCOVER THEINSIDE WORKINGS OF
MICROTAN BASIC

* PAGE ZERO POINTERS INTO BASIC
*NOW LOAD MORE THAN ONE
PROGRAM INTO STORE AT ANY TIME
* CREATE AND ADD YOUR OWN
COMMANDS
* DISPLAY THE REGISTERS WHILST
YOUR PROGRAM IS RUNNING
*IMPROVE DATA RESTORE ROUTINE
* FULL VDU MEMORY MAP WITH HEX
PLUS DECIMAL VALUES PLUS
FULL GRAPHICS CHARACTER CHART

HIGH RESOLUTION
GRAPHICS SOFTWARE

THIS SOFTWARE PACKAGE WILL
ENABLE YOU TO USE THE NEW
FACILITIES OF THE TANGERINE
HIGH RESOLUTION GRAPHICS
BOARD. THE PACKAGE CONSISTS
OF 38 NEW COMMANDS WITHIN
BASIC WHICH WILL ENABLE YOU
TO USE THE NEW BOARD WITH
EASE. NOW MIX CHUNKY
GRAPHICS WITH HIGH RES AND
ALPHA.

HEX CONVERSIONFORTHOSEPOKES
PLOT COMMANDS FOR GRAPHICS
SINGLE KEY COMMANDS

FIND AND DISPLAY LINE NOS QF
ANY VARIABLE

AUTO NUMBERING NOMORE
TYPING IN OF LINE NUMBERS

RENUMBER RESOLVES ALLGOTO'S,
GOSUB'S, THEN'S, ETC.

TANEX 8K EPROM BOARD

THIS BOARD PLUGS INTO J2 ON
TANEX AND ALLOWS YOU TO
SWITCH FROM ONE SET OF EPROMS
TO ANOTHER. BY THE USE OF A
MECHANICAL OR LOGIC SWITCH
THE BOARD CAN BE ORDERED TO
CONTAIN 2 x 2732 EPROMS OR

AVAILABLE IN 2732 EPROM FOR
INSERTION INTO J2ON TANEX OR OUR
8K EPROM EXTENSION BOARD.

* FULL SOURCE CODE EDITING
FACILITIES.

* CASSETTE ROUTINES FOR SAVING
CODE.

* ASSEMBLY FROM SOURCE CODE
HELD IN STORE OR ON TAPE.

* ALL STANDARD 6502 OP CODES +.
* LABELS OFUP TO 6 CHARACTERS.

*HEX, DECIMAL AND CHARACTER
CONSTANTS SUPPORTED.

* ASSEMBLY —LABEL—LIST —PRINT

* RELOCATABLE ASSEMBLY FOR
EPROMS.

FULL DOCUMENTATION. . .£34.95

EPROMORBRTAPE. . ... : £19.95 | * PROGRAMWITHOUT SCROLLING
TEXT
TOOLKIT AND LOTSMORE ....... £9.95 FILE UTILITIES
APPEND LoAD TWO PROGRAMS 2 PASS ASSEMBLER MENU
INTO STORE NOW

TEXT PROCESSOR

® Full screen editing with cursor controls.
® Two-speed two-way scrolling.
® Global search function.
*3 levels of operation™®
® 1 operate on complete text.

1 = LOAD DATA FILE
2 = DISPLAY DATA FILE
3 = CREATE/SAVEFILE
4 = UPDATE DATAFILE
= SAVE UPDATED FILE
6 = END (OR USER PROGRAM)

BASIC TAPE ¢ o o . £9.95

I

I

EPROM PROGRAMMER

CHEAP SOLUTION TO 2716 EPROM
PROGRAMMING USING THE
COMEUTFER SO BDRIVE “[HE
PROGRAMMER. THE CIRCUIT
PROVIDED CAN BE BUILT ON
VEROBOARD AND CONNECTED TO
TANEX PORTS VIA CABLE AND 2
PLUGS. WE PROVIDE THE CIRCUIT
ANDIMHESOERVVARE FE e £9.95

SEND CHEQUE/POSTAL ORDER PLUS

dx ZTBERPROME s £24.50 |  e20perstean currentline. 500 POST AND PACKING TO:
® 3 operate on selected line.
® Create and maintain text files with fast
CHESS 2 MICROTANIC
® This is a machine code program on tape.
AN AID TO CHESS PLAYERS £19.95 SO FI'WARE
1 NEW GAME SETUP
2 GIVEN POSITION SET UP ADVENTU RE 235 FRIERN ROAD
3 CASSETTE STORED SETUP NOW AVAILABLE FOR DULWICH, LONDON
RECORD AND RETRIEVE MOVES MICROTAN or tel 01-693 7659
FROM GASSERIE ST e £8.95 £5.95 PRICES INCLUDE VAT
GAMES |17 v & 1 £895 GAMES 2........... E8195 N GAMES, 3, i £895 GAMES 4........... £8.95
MOON LAND ONE ARM BANDIT BREAKOUT PONTOON
HANGMAN DICEY DICE NOUGHTS & CROSSES HANGMAN
k. OTELLO (B) HOT SHOT (B) TANKFIRE (B) SLOXO  (M/C) J

COMPUTING TODAY NOVEMBER 1981

19



to industry and business, have opened the Vic Centre in

‘ ’ Adda Computers Ltd.. a major suppher of computer systems
West London. Here you can see. discuss and buy everything to do witt
e the new VIC 20 personal computer—in person or by mail. Hardware

‘ station.

£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

know about new developments. Remember—everything has the
Adda’'s reputation, and there's a full 12-month warranty on all hardwares
The Vic Centre is easy to reach—Just off the A40. close to North Acton tube

ud -

Not just a computer but a whole
expandable system

AT ONLY £189-95 inc.VAT. Special cassette deck

L D=t .
M

Tractor-feed. 80 character-per-line, 30 characters-per-second printer.

£229.95incl VAT

VIC-RS232 INTERFACE

Fully implemented (true levels)

RS232C- V24

BI-DIRECTIONAL INTERFACE

Allows Vic to work as Mainframe Terminal
Drive a Qume Daisywheel or a Paper Tape
Punch etc. etc

FEATURE This unit contains miaster power
supply which supports Vic's own supply
when carrying Memory Expansions
Cassette Duves Light Pens, Printers et

VIC-MEMORY 3K

Small size- low cost memaory ex
Plugs into Vic and reproduces memaory-i
Can be used with other expansions gives a
total of 6k user static ramon Vit

FEATURE This board allows Vic to move
Basic to begin at 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 tacilities 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 uint which plugs direct on to Memory
Expansion Port of the VIC and allows the insertion of up

to 4 ROMS tor games packs or toolkit aids. etc

FEATURE Simiple software switch exchanges each pair of
ROMS into VIC s ROM space allowing ‘clashing” ROMS to be
used

FEATURE Plug i ceru force sockets are available as optional
extras to help elininate pin damage to valuable ROMS

£56.35 incl VAT

pansion

ERMs AND CONDITIUNS All guuds sold subject to Adda

15 and dition ot sale Full details available
/ day money back guarantee. Adda
ranty Pl:ase allow 21days for delivery
1l cheques 1o be cleared Quoted

1

luae

Price

e e —— e td

SHOP ADDRESS Adda Computers Limiled
154, Victoria Road. Acton. London. W3 Tel 91-992 9904
OPEN: 10 am—6 pm (Tuesday —Friday). 10 am — 5 pm (Saturday)

VIC-LIGHT PEN

This high qguality light pen works in both
normal and Hi-Res modes on the Vic
allowing simple interaction with the Vic
without keyboard entry

Easy to program and easy to use

e.g. Menu selection. Non-keyboard entry
Teaching Games
FEATURE touch sensitive “Enter’ contacts
to eliminate accidental entry

VIC-Games Port Adaptor Cable
games port plug @
A two into one adaptor for use with both
joysticks and light pens. A must for those
who require full control of games with

th

software, technical advice and information is available fram an experienced
staff of experts. Even if you already own a VIC 20, get on our mailing list to
e

graphics

FEATURE low-cost High quality. Robust.

VIC JOYSTICK o
Qo 7
Single s

Hand-Held joystick units for games use
available in Pair or Single configuration
N.B. (2 Singles will not work as a pair
unless modified)

Le Stick £30.75 incl VAT.

The ultimate joystick. One handed multi-directional sucs
sensitive stick with built in fire button

£14.95

VIC software Each of these tapes £14.95 JA
Codebreaker/Codemaker

You play the VIC or the VIC plays you in this con

version of Mastermind

VIC Seawolf, VIC Trap and Bounce-out

3 fun games. a submarine shoot out. a beat the VIC

sld favourite pub game. Good games with different s« B
Monster Maze and Maths Hurdler

A fun game with good colour and sound and

learning game. Highly rated by everyone we

Harder than you think

MAIL ORDER to: Adda Computers Lin
W13 0BR or telephone your order (24 hot .
01-992 9904 quoting your BARCLAYCARD C
number

POST. London
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Peter Freebrey

FIRST BYTES

If you're taking the first tentative steps towards micros
then you need all the help you can get.This is the place
to come each month for advice

beginner s guide to programming
Athe microcomputer. Easy, you say

— start at the beginning, work
through the middle and finish neatly at
the end. Have you ever read a good in-
troduction to computers that has clearly
explained to the raw novice what he
wants to know, in a manner that he can
understand? Many books/articles have
been written in the past which, in my opi-
nion, quickly got bogged down in either
(a) attempting to explain what goes on in
and among the silicon chips themselves,
or (b) losing the noviciate in a welter of
binary code or some form of assembly
language.

Worse still is the expert who gen-
uinely knows a great deal about the sub-
ject but who baffles us right from the
beginning because he is unable to com-
prehend that anyone could have so little
knowledge. Let us also make it quite
clear right from the start that although
programming may have a beginning and
a middle, you never end the process of
learning. The most experienced com-
puter programmer will always find new
ideas or methods turning up to add to his
programming skills.

These articles will not be using any
of these approaches, they really are
aimed at the novice. Hopefully, we will
occasionally introduce a small program
or subroutine that might also have a
wider appeal. One thing to remember
about this subject is that however long
you have been reading Computing To-
day orwriting programs, there are always
new ways to see old problems.

Although this series hasaplanned
pattern that we think will explain the
basic principles of programing the
microcomputer we would be very pleas-
ed to receive your letters concering your
viewpoints. | can assure you that you will
never receive an answer. . . through the
post, that is! Also, | can assure you that
all your letters will be read and perhaps
incorporated in this series. Just work on
the assumption that to buy Computing
Today must mean that you are of
reasonable intelligence. Therefore, if
something seems unclear to you it must
be downright foggy to many others — so
write in and tell us.

In The Beginning. . .

What is a computer? What can it
do? Questions so often asked, and the
answers so rarely understood. Here are
some simple answers:

What is a computer? A computer is a
device which can be told (programed) to
perform simple arithmetic. It has the
ability to remember what it has been
told, and has some means of telling you
the answers to the questions it has been
asked.

What can it do? Let us assume now that
the sort of computer we are discussing is
the type most often found in these pages.
It will be electronic (rather than
mechanical), and it will display informa-
tion on a monitor or television screen. It
will also have a means by which you can
communicate with it, probably a key-
board rather like that of a typewriter.

The computer does not have life of
its own, it is not able to do anything by
itself — it must be told what to do. When
it is switched on and working, you can
type anything you wish on the keys and
this may or may not appear on the
screen. You could type in ‘What is 56
divided by 326?". Nothing will happen un-
til you press the Carriage Return or Enter
keys. Unfortunately the computer is
pretty dumb and does not speak quite
the same language as you do, and it will
not understand what is being asked of it.
However, it is probably polite and friend-
ly and will tell you it has not understood
by displaying something like SYNTAX
ERROR on its screen. Computers ‘speak’
a number of different languages — not
French, German or Russian, but FOR-
TRAN, ALGOL, BASIC and many others.
For the purposes of these articles we will
use the one that is most common among
personal computers — BASIC. This
name is an acronym made up from the
initial letters of Beginners Allpurpose
Symbolic Instruction Code. The name is
rather appropriate! The computer has a
very small vocabulary. It only recognises
about 100 ‘words’ initially, so you should
have no difficulty in learning to com-
municate with it. Having learnt how to
‘talk’ to the computer you can ask it to
work out the answer to most calcula-
tions you think of, but you must know
how to solve the calculation yourself.
Remember that the computer can only
dowhat it is told to do. However, it works
very quickly and it can perform a
calculation in seconds that would take
you hours.

It can also recognise and draw on
the screen the alphabet and a limited
number of symbols, thus it can draw pic-
tures. It can also be instructed to ask you

questions and depending on the answer
you give it, can make a decision on what
to do next. But, it can only ask the ques-
tions and draw the pictures that you have
told it to ask or draw.

Telling It What To Do

Let us summarise what we have just
said. The computer:

1) Can perform certain arithmetic

functions

2) Can be instructed in what to do
using a simple language that it
understands

3) Remembers what it has been told
in that language

4) Can communicate (display results)
with the user if instructed to do so.

For the computer to do anything at all it
must be given instructions on what to do
and also when to carry out those instruc-
tions. Instructing the computer on what
to do is called programming and the set
of instructions, however simple it may
be, is called the program.

This program is fed (eaten . . . some-
times it seems that way!) to the com-
puter, which then carries out the instruc-
tions it contains. BASIC requires that
each instruction be preceded by a line
number. Some dialects allow more than
one instruction to follow a line number
but a program must be written with line
numbers. When the computer RUNs a
program it always starts at the smallest
line number and works through to the
largest line number, unless specifically
told within the program to jump to
another part of the program.

The program may be keyed into the
computer with ‘out of sequence’ line
numbers but these will be sorted into
their correct order within the computer
.. .smallest to largest and the computer
will always carry out the instructions in
this order.

We can crudely summarise the
steps taken in getting a simple program
into the system:

1) You must know what you want

the computer to do.

2) The computer must be given step
by step instructions on what ac-
tions it must take

3) This program will be stored in the
computer's memory in line num-
ber order

4) If you then tell the computer to
RUN this program it will perform
the instructions given in the pro-
gram in line number order.
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The construction of programs and the
implications of the computer’s
‘language’ and ‘grammar’ are the foun-
dations upon which you can build such
diverse projects as calculating the flight
characteristics of a space rocket,
calculating how long it will take you to
pay off your mortgage, or perhaps inven-
ting a space invasion game!

It is our intention that these articles
prepare the way for these possibilities by
explaining the meaning and use of the
most common language found on the
microcomputer . . .BASIC. Like many
spoken languages, BASIC has several
‘dialects’ depending upon the make of
computer. But, just as BBC English is
understood in all regions of the British
Isles, we will attempt to make our BASIC
instructions understood by all com-
puters, regardless of creed, colour or
make.

No-one would disagree that one of
the best ways to learn what a computer
can do is the ‘hands-on’ approach. This
quite literally means getting your hands
on a computer, keying in various instruc-
tions in the form of small programs and
seeing what happens. Most computers
have some sort of manual that tells the
reader what BASIC words the computer
recognises and what effect these instruc-
tions (statements, commands, keywords
etc) will have when used in a program.
Some manuals just assume you know all
the implications and effects of such
words. We will work our way through
these instruction words hopefully filling
in some of the gaps left by the poorer
manuals and, hopefully, helping some of
those who do not yet have access to a
computer to get that valuable ‘hands-on’
experience.

Some Fundamentals
Before looking at the BASIC instruc-
tion words let us consider the keyboard.
This will most probably look like a
typewriter keyboard and will have the
standard QWERTY arrangement of keys.
It may additionally have the number
keys set conveniently together at one
side. Some computers give the option of
a number of graphic symbols which are
directly accessable via the keyboard.
There are three types of character
on the keyboard:
1) Numeric. . . keys0to 9
2) Non-numeric... the alpha-
betical and graphic characters
3) Operators. . . these are symbols
used by BASIC to perform arith-
metic operations they are:

= equals 1=1)
ap addition (2+3=5)
= subtraction 4-2=2)
/ division 62 =3)
E multiplication ~ (2*4 = 8)

A exponentiation (2”3 = g)
> greater than

< less than

There are two terms that should be
understood from the beginning. They
are:

(a) Strings: a string is a sequence of
which may include operators but not
quotation marks. Quotation marks
(" ")define the beginning and end of a
string. A string is a ‘package’ of informa-
tion, usually non-numeric, and often
represents text that will aid the
understanding of displayed data. There
are many interesting operations involv-
ing strings and we will deal with these
later in the series.

Some examples of strings would be:

“TYPE RUN TO START”
“15TH JULY 1976”
“WHAT IS YOUR NAME”
15-7-1976"

(b) Variables: are numerals or strings
represented by a simple label to enable
operations to be performed upon them
or values assigned to them by merely
referencing the label. Dialects of BASIC
vary in what is allowed as a variable
name. Some allow only a letter or a letter
followed by a numeral, others addi-
tionally permit two letters, still others
allow the use of many characters pro-
viding only letters of the alphabet are us-
ed. Variable names that refer to strings
must be followed by a dollar sign ($). Ex-
amples of variable names would be:

A Al BB @AY AlS BB ete
and on some machines:
YA LOAD GF EGGES WILLEEOST etc.

The First Word

Having very briefly built up to the
point when we can start talking about
programming instruction words, the
question is, which one? The most com-
monly used word is PRINT. This, like
several other BASIC instructions, is a car-
ryover from the past. Computers did not
always have monitors or television
screens as part of their regular equip-
ment but used some form of electro-
mechanical printer. Initially Teletypes
were used these being followed by
lineprinters and faster, more modern
variants.

Anyway, back to PRINT. As you
might expect PRINT implies the instruc-
tion to print or display something. The in-
struction consists of the word PRINT
followed by the data to be displayed.
This data may be strings, variables or the
results of formulae. Most machines
allow several items of such data to
follow one PRINT statement but they

MUST be separated by operators, in this
case two special ones; commas and
semi-colons.

Strings as previously mentioned,
MUST be enclosed within quotation
marks, which define the start and end of
the specified text.

The following examples show some
of the ways in which the basic PRINT
function can be used to get information
onto the screen of your system

Try these, and any others you can
think of, and next month I'll show vou
how to get things IN instead or OLT

10 PRINT ... outputs a blank line, it done
repeatedly it will clear the screen

10 PRINT “THEANSWERIS” . . displays
THE ANSWER IS

10 PRINT A$ .. . displays the string assigned
to A%, if A = "FRED”, displays

FRED
10 PRINT X ...displays the value of
variable X, if X = 5.0 it displays

50
10 PRINT X,Y .. displays the value o7 X

followed by a number of spaces then tne
value of Y. The comma forces the nex:
output (Y) to start some predetermined
distance across the screen. It acts ik a
fixed TAB on a typewriter.

10 PRINT “MY NAMEIS ”; A$. . displays

MY NAME ISFRED

(assumingtha: A3 =
"FRED”. The semi-colon makes the con-
tents of A$ appear next to the previous
output

10 PRINT 2+7+5-6 .. displavs

8
(ie the result of the equation

10 PRINT X+Y¥+Z-B aisplays the
numerical result of the equation it a
variable has not been given 2 value most
computers assume that value is zero

Complex Functions

As this series is only intended for the
beginner | have not tried to introduce, at
this stage anyway, the other, more com-
plex, PRINT functions.

Suffice to say that there are many
other instances in which you may see
PRINT used but, in all cases, the end
result will be to display some informa-
tion somewhere.

One(almost)universal alternative to
PRINT is the Microsoft shorthand of ?.
This saves you four letters-worth of typ-
ing and is automatically translated by
the computer's internal software.
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THE SHARP M2-80K
HAS GOTITALL

NOW WITH
PASCAL

(CASSETTE BASED)

7

Since its introduction the Sharp MZ-80K has proved to be

one of the most successful and versatile microcomputer

systems around. Sharp now have a comprehensive range of

products ready to make the powerful MZ-80K with its
Printer and Disc Drives even more adaptable.

Products include:- Universal Interface Card, Machine
Languaﬁe and Z-80 Assembler packages, CP/M* plus a

compre

ensive range of software.

* Trade mark of Digital Research Ltd.

AVON

BCG Shop Equipment Ltd

Bnstol, Tel: 0272 425338

Decimal Business M/Cs Ltd

Bristol, Tel: 0272 294591

BEDFORDSHIRE

H.B. Computers (Luton) Ltd

Luton, Tel: 0582 416887

BERKSHIRE

Newbear Computing Store Ltd

Newbury, Tel: 0635 30505

BIRMINGHAM

Camden Electronics

Small Heath, Tel: 021-773 8240

E.B.S.Ltd

gimingham, 1,Tel: 021-233 3045

Electronic Business Systems Ltd

8irmingham, Tel: 021-384 2513

Jax Rest Ltd

gimingham, Tel: 021-328 4908

Newbear Computing Store Ltd

Bimingham B26, Tel: 021-707 7170

BUCKINGHAMSHIRE

Interface Compaonents Ltd

Amersham, Tel: 02403 22307

CHESHIRE

Charlesworth of Crewe Ltd
rewe, Tel: 027056342

Cash Register Services

“hester, Tel: 0244 317549

Chandos Products

feew Mills Tel: New Mills 44344

eshire Computer Services Ltd

=venshulme, Tel: 061-225 4763

Fletcher Worthington Ltd

<ale Tel 061-928 8928

Newbear Computing Store Ltd
toCkp 061-491 2290

Ors Group Ltd

4T

092567411

GET ITALL HERE

CLEVELAND

Hunting Computer Services Ltd
Stockton-on-Tees, Tel: 0642 769709
DERBYSHIRE

Lowe Electronics Ltd

Matlock, Tel: 0629 2817
DEVON

Crystal Electronics Ltd

Torquay, Tel: 0803 22699
Plymouth Computers
Plymouth. Tel: 0752 23042
EXETER

Peter Scott (Exeter) Ltd

Exeter, Tel: 0392 73309
DORSET

South Coast Business M/Cs
Ferndown. Tel: 0202 893040
ESSEX

Prorole Ltd

Westchff-on-Sea Tel 0702 335298
GLOUCESTERSHIRE
Gloucestershire Shop Equipment Ltd
Gloucester, Tel 0452 36012
HAMPSHIRE

Advanced Business Concepts
New Milton, Tel: 0425 618181
Xitan Systems Ltd
Southampton, Tel: 0703 39890
KENT

Video services (Bromley) Ltd
Bromley, Tel 01-460 8833
LANCASHIRE

H.R. Control Systems Ltd
Chorley, Tel: 02572 75234
Sound Service

Burnley. Tel 0282 38481

Sumita Electronics Ltd

Preston Tel 0772 51686

The Micro Chip Shop

Blackpool Tel 0253403122
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LEICESTERSHIRE

Gilbert Computers
Lubenham, Tel: 0858 65894
G.W. Cowling Ltd

Lecester, Tel: 0533 556268
Leicester Computer Centre
Leicester, Tel: 0533 556268
Mayes Hi Fi

Leicestershire, Tel: Leics 22213
LINCOLNSHIRE

Howes Elect. & Autom. Servs.
Lincoln, Tel: Lincoln 32379
2.R. Business Consultants
Lincoln, Tel: 0522 680087
LONDON

Bridgewater Accounting
Whetstone, Tel 01-446 0320
Butel-Comco Ltd

Hendon, Tel 01-202 0262
Central Calculators Ltd
London EC2. Tel 01-729 5588
Digital Design & Development
London W1, Tel: 01-387 7388
Euro-Calc Ltd

London WC1, Tel: 01-405 3223
Euro-Calc Ltd

London EC2, Tel: 01-729 4555
Euro-Calc Ltd

London W1, Tel 01-636 5560
Lion Computer Shops Ltd
London W1, Tel: 01-637 1601
Personal Computers Ltd
condon EC2, Tel: 01-626 8121
Scope Ltd

London EC2. Tel: 01-729 3035
Sumlock Bondain Ltd
London EC1, Tel 01-253 2447

p; >

You |l find all the help and advice you need about

the MZ-80K at your Specialist Sharp Dealer in the list below

If there is no dealer in your area, or if you require any further

information write to:- Computer Division,Sharp Electronics (UK) Ltd ,
Sharp House, Thorp Road,Newton Heath, Manchester M10 9BE

SHARP
Pt and foremaot

MANCHESTER

Sumlock Electronic Services Ltd
Manchester M3, Tel 061-834 4233
Sumlock Software Ltd
Manchester M3

Tel: 061-228 3502
MERSEYSIDE

Microdigital Ltd

Liverpool, Tel: 051-227 2535
Sota Communication Systems
Liverpool L14, Tel: 051-480 5770
NORFOLK

Sumlock Bondain (East Anglia)
Norwich, Tel: 0603 26259
NORTHAMPTONSHIRE
Computer Supermarket

Corby, Tel 0536662571

H.B. Computers Ltd

Kettenng, Northamptonshire,

Tel 0536520910

NORTHERN IRELAND

Bromac (U.K.)

Co Antnm, Tel: 023831 3394

O & M Systems

Belfast, Tel 0232 49440

The Microcomputer Centre (N.1.)
Belfast, Tel Belfast 682277
NOTTINGHAMSHIRE
Mansfield Business M/C Ltd
Mansfield, Tel. 0623 26610
OXFORDSHIRE

Oxford Computer Centre
Oxford, Tel 086545172

or 0865 49349

REPUBLIC OF IRELAND

O’ Connor Computers Ltd
Galway, Tel 000961173
Tomorrows World Ltd

Dublin 2 Tel 0007 776861

SALOP

Computer Corner
Shrewsbury, Tel- 0743 59788
SCOTLAND

A & G Knight

Aberdeen, Tel. 0224 630526
Business and Electronics M/Cs
Edinburgh, Tel: 031-226 5454
Micro Centre

Edinburgh, Tel: 031-556 7354
Microforth

Dunfermline, Tel: 0383 34954
Moray Instruments Ltd
Elgin, Tel 0343 3747
Pointer Business Equipt Ltd
Glasgow, Tel 041-332 3621
Tyseal Computers Ltd
Aberdeen, Tel 0224573111
SOMERSET

Norsett Office Supplies Ltd
Cheddar, Tel (934 742184
SOUTH HUMBERSIDE
Silicon Chip Centre
Gnmsby, Tel: 0472 45353
STAFFORDSHIRE

W. B. Computer Services
Cannock, Tel: 0543 75555
SUFFOLK

C.J.R. Microtek Co. Ltd
pswich, Tel: 0473 50152
SURREY

R.M.B. Ltd

Croydon, Tel 01-684 1134
Saradan Electronic Services
Wallington, Tel- 01-669 9483
T & V Johnson (Microcomputers)
Camberley Tel 0276 20446

SUSSEX

Gamer

Bnghton, Tel 0273 698424
Jax Rest Ltd

Bnghton, Tel 0273 687667
M & H Office Equipment
Bnghton, Tel: 0273 697231
Oval Automation
Worthing, Tel: 0903 501355
WALES

Limrose Electronics Ltd
Wrexham, Tel: 097 883 5555
Morriston Computer Centre
Swansea, Tel 0792 795817
Sigma Systems Ltd

Cardiff. Tel 0222 21515
WARWICKSHIRE

Business & Leisure Microcomputers
Kenilworth, Tel 0926512127
WORCESTERSHIRE
Capricom Computer Systems
Worcester. Tel 0905 21541
YORKSHIRE

Bits & P.Cls

Wetherby, Tel: 0937 63744
Datron Micro-Centre Ltd
Sheffield, Tel: 0742 585490
Huddersfield Computer Centre
Huddersfield, Tel: 0484 20774
Superior Systems Ltd
Sheffield, Tel: 0742 755005
Ram Computer Services Ltd
Bradford Tel- 274 391166
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the Russians
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T
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of fun is saving Europe as nlg m yourself. Theresils

ina war game, sharp- regular brain teasers
ening your chess strategy or with pages of games listings for  (some with prizes) plus the

piloting a 747, computer games  you to program. And youdon't  secrets of beating arcade vid-
reach new levels of exhilaration  have to be a computer expert. machines.

interms of excitement, intellect  Each month there’s reviews of Computer & Video Games
and dexterity. new computer and video games, packed with new levels of <timu-

And, to help you get the most  regular pages on chess, bridge  lation for people who get fun
fun out of your computer, there’s and mainframe games. Brushup  of computers. The first gre:
a brand new monthly magazine: or learn programming with our  issue is out today at all goo
Computer & Video Games. regular workshop, and discover  newsagents. And, on the i1
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Tandys, VICs, Apples and Rubik’s cube. It can be =il
PETSs right up to mainframe mathematically so you
IBMs. Every issue’s packed / / should be able to write -
, ; / program. But if you fail,
st Wy, ¥ g ¥// vyou've got four whole vwee i
. ' 7 / of frustration because the ~ -
/ ution’s not available till the
second issue.

i

The first issue is at
your newsagent now

[ would like to take out w
subseription. I enclose a che
for £10, (£20 overseas) for
issues. Computer & Video (s
Bretton Court, Bretton.
| Peterborough PE3 sDZ.

\ — - e Name
 S=SUDEEm® ooy [ i
R SEISITN\CIC | T | |
RS O | _ _Computer |
| & Video Games.

The magazine that
| makes computers fun. |

24 COMPUTING TODAY NOVEMBER 1981



Owen Bishop

MICROLINK

e quite often use random
numbers in programs, par-
ticularly in games, to introduce

an element of chance. They are also im-
portant in certain statistical and
mathematical programs. One of the
simplest and cheapest true random
number generators is a 1p coin. Simply
toss it in the air and let it fall. Write down
‘0’ if it falls ‘tails’ or “1” if it falls ‘heads’.
This gives you a random number in the
range 0-1.

The criterion that distinguishes a
random number from a non+andom
number is that, on each occasion, any
number in the chosen range is equally
likely to occur. We normally accept that
tossing a coin has two equally likely
results, head or tails. This makes it a true
random-umber generator. However, in-
terfacing a penny to a micro is something
that is likely to tax the abilities of even
the most ingenious of electronic
engineers. We have to look for some
other random event that can be harness-
ed to our cause.

PULSE

ke SHAPER

DIODE

p—a MICRO

MPLIFIER]

Fig. 1. The block diagram of the random number
generator.

White Noise

Noise is the key to the true random
number generator described in this arti-
cle. The generator has three stages
(Fig. 1). The first is centred on a reverse-
biased ‘noisy’ diode. The random motion
of electrons in the semiconductor causes
random fluctuations in the voltage
across the diode.

This provides a good basis for the
generator and there is no problem with
interfacing to the micro. The voltage
fluctuations at the diode are only about
50 mV, peak-to-peak, so we feed them to
an amplifier at the next stage. The

Some systems don't provide a source
of random numbers-this hardware

substitute should suffice

amplifier signal goes to two CMOS in-
verters to square the waveform. The out-
put of the second inverter is now either
‘high’ or‘low’ and changes unpredictably
and rapidly from one state to the other.
This output can be fed to the micro-
processor system.

Circuit Details

The diode specified in Fig. 2 is a
special noise-generating diode. It is
somewhat expensive as diodes go (just
over £2) and it is possible to use an or-
dinary avalanche diode instead. A
BZY88 9V1 zener diode has been found
satisfactory, although it does not give
such large voltage fluctuations as the
Z5) it works well and costs much less.
The high-frequency voltage changes are
fed to the operational amplifier 1C1
through the coupling capacitor C2. The
amplifier is connected as a differential
amplifier, it amplifies the difference bet-
ween the signals at its two inputs. The
voltage at its non-inverting input is fixed
by adjusting RV1, with an effect that will
be explained later. The inverters are
made from two NOR gates with con-
nected inputs. ZD1, a zener diode, limits
the output voltage to a level compatible
with the micro.

Since the amplifier operates on a
split power supply and since the diode
requires at least 15 V to bring it to its
noisy condition it can not (generally) be
powered from the micro system. The
generator in most conveniently powered
by two 9 V batteries.

Construction

Begin with the diode stage. If you
have an oscilloscope connect the probe
to point A. At low sweep rate the trace
simply looks fuzzy, but at high rates it is
possible to see the completely irregular
(ie random) nature of the voltage
changes. Next build the amplifier stage.
To test this connect an oscilloscope to
point B. Alternatively, connect a

TO MICRO

9V Q

v TO IC1 PIN7
| R7 TOICZ PIN 14
I
I
I
I
|

81T
I
I
I
)
| !
.
|
' TO IC1
i PING

ﬂzd j Fig. 2. Circuit diagram for the generator.

capacitor (100nF) and crystal earphone
as shown by the dashed lines of Fig. 2.
Adjust RV1 until you hear a fairly loud
rushing noise. This is the amplified white
noise of the diode, and sounds like a
lorry-load of dried peas being poured
steadily on to a corrugated iron roof.
Finally, wire up 1C2, remembering to
connect the unused inputs (pins 8, 9, 12
and 13) to the negative supply. You
should obtain the white noise in an ear-
phone connected now to pin 4 of IC2.
With the oscilloscope grounded on the
0V line, the trace appears as two ir-
regular lines (Fig. 3a). The upper line cor-
responds to a ‘high’ (+5 V) output, the
lower line to a ‘low’ (0 V) output. The
rapid transitions between these are not
readily visible. If you slowly turn RV1, so
that the amplifier and gates spend more
time in one state and less in the other, the
trace looks more like Fig. 3b or 3c. If RV1
is turned further, excursions to the less
frequent state become increasingly rare.

(T

<
MAINLY LOW

a
TIME HIGH=
TIME LOW

b
MAINLY HIGH

Fig. 3. Some typical oscilloscope waveforms.

Connections

Only two connections are needed.
One goes to the 0V rail of the micro
system, and the other goes to a suitable
input. With the Mk-14 use the SENSE A
input (seventh pad from the right at the
near end of the board). Figure 4 shows a
three-pin plug but you can of course
push your five-way socket on to this. The
terminal arrangement is compatible with
the connections to Thermoface (CT, May
1980). With Acorn, use input B0 of the I/O
device (tenth contact from the rear on
the right-hand end of the lower board —
not the strip at the edge, but the plated
‘hole’ contact beside the strip).

Setting Up

To simulate a tossed coin we need
to adjust RV1 so that the output of the
generator is ‘high’ for 50% of the time
and ‘low for the other 50% (ignoring
transition time). This may be done visual-
ly, using a scope, by turning RV1 until the
trace looks like Fig. 3a. However, the
ultimate test is to find out what the micro
is registering. Programs A and B sample
the input 1000 times in quick succession
and count the number of timest that a
‘high’ (or “1°) is recorded. Run the pro-
gram and then examine the register (OFIF
in Mk-14, 0051 in Acorn) to find the score.
An average figure of 50 (32 Hex) should
be obtained over 10 or more runs.

Programs C and D take a single sam-
ple, producing ‘0" or 1" in the ac-
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cumulator N flag. This is the equivalent
of tossing the penny and can be used at
any stage in a program when a random
‘either/or’ choice is required. Once we
can obtain random ‘0’s and ‘1’s, our way
is clear to producing random numbers.
To get an eightbit number we simply
sample the output of the generator eight
times, once for each digit required. Pro-
grams E and F perform this function,
rotating the accumulating digits to fill
the eight bits in turn. The result is a ran-

dom number in the range 0-255. If you
wish for a smaller range, alter the pro-
gram to reduce the numbers of digits or
reject any numbers that fall outside your
required range.

Random Dice

If your games program requires the
equivalent of ‘throwing a six’, for exam-
ple, you can run program A or B and ad-
just RV1 until you get ‘high’ on an
average of one sampling in six. Itis better

to take 120 samples, change OF25 of Pro-
gram A to 79H (121 decimal) and lock for
14H (20 decimal) higher. In Program B
change 020A to 78. You can set R\V1 to
produce ‘“1’s with any probability level
from O (never) to 1 (always). It would be
practicable to use a potentiometer with
pointer knob and a scale graduated for a
range of probabilities. Then you could
set it to ‘tossing a coin’, ‘throwing a six
‘drawing an ace’ oreven ‘winning the Tre-
ble Chance’, as required.

Parts List

Resistors (all 4 W, 5%)

R1,2 10k (not required when
using batteries)

R3 100k

R4 68k

R5,6 10k

R7 10M

RV1 10k horizontal preset

Capacitors

€1,2,3 100nF disc ceramic

Semiconductors

IC1 741

1C2 4001

D1 Z5) noise diode

ZD1 5V1 BZY88

Y;g

o1

70z X C-rAL T 0 0mo006 s

»

R1

ov [o ey R

z01 oV
ouTPuT| O

9V
o

Fig. 4. The Veroboard layout for the generator.

Program Listing

0250 2C 08 09 BIT Read BO
OF20 C4 LoI"oo Clear the 1's 0253 30 08 BMI to A If bitis '1'
OF22 C8 FC ST at OF1F counter 0265 to 025C Subroutine if bit is C
OF24 C4 65 LDI ‘65 Set sample counter to 025D onwards A: CUBrouUtine Ebi
OFEIBESCE IS E 7 ST at OF1E number of samples + 1 A

(101) Program D As Program C but for the Acorn. Note that BO has already been
0F28 B8 Fb A: DLDOEIE Counting down defined as an input in Program B.
OF2A 98 09 JZto B When finished
0F2C 6C CSA Read SENSE A input 0F20 C4 00 LDI ‘00’ Clear random numps
0F2D D4 10 ANI 10 Pick out bit register
QEIE S &8 = B JZ to A If this bit is ‘0’ NE22 N EE EE ST at OF1F
OF31 A8 ED ILD OF1F Counting “1's OF24 C4 08 LDl ‘08 8 bits required
0F33 90 F3 JMP to A For next sample 0OF26 C8 F7 ST at OF1E
OF36" 3F BAEXRPE Return to monitor 0F28 06 AT GSA Read SENSE A inou:
. OF29 D4 10 ANI ‘10 Pick out bit selectza

Program A Setting up program for the Mk-14. OF2B FO F3 ADD OF1F Pravin sl o

QE2DS1E RR Move bits or
0200 A9 FE EDASEE Make BO an input OF2E C8 FO ST at OF1F With new bit adds
0202 8D 23 09 STA at 0DB OF30 B8 ED DLD OF1E Counting bits
02056 A9 00 LDA 00 Clear ‘1's counter OF32 9C F4 JNZ to A For next bit
0207 85 b1 STA at 0051 0F34 3F XPPC Return 1o o :
0209 A9 64 LDA ‘64’ Set sample counter ' F .
0208 85 50 STA at 00600  to 100 Program E Generating an eight-bit random number on the Mk-14.
020D €6 BO A: DEC Counting down
020F 30 O0A BMI to B If N=1 (finished) 0200 A9 FE LDA 'FE’ Make BO an inpu
0211 2C S 080@9 BIT Read BO 0202 8D 23 09 STA at 0D’
0294 {07 BPLto A IF N=0 (sample =0} 0205 A9 00 LDA 00’
0216 E6 5] INC Counting ‘1's 0207 350 51 STA at 0051
0218 4¢ 0D 02 JMP to A 0209 A9 08 LDA ‘08’
021BS4E =04 FE B: JMP to monitor 020B 85 50 STA at 0050

Llear carr

Program B As Program A but for the Acorn. 838? .L\BD 8 09 " (L’Bg Qe;d BJU y bit

0211 a5 s 51 ADC Previously selected bits
OF50 08 CSA Read SENSE A input 0213 2A ROLA Move bits une to left
OF51 D4 10 ANI 10’ Pick out bit D214 85 h] STA at 0051 With new bit added
OF54 9C 08 JNZto A If bitis 1’ 0216 C6 b BEE Counting bits
OF56 to OFBD Subroutine if bit is ‘0’ 0218 DO F4 BNE to A If Z=0 for next bit
OF5F onwards A: Subroutine if bit is ‘1’ 021A 4C 04 FF JMP to monitor

Program C The ‘heads or tails’ subroutine for Mk-14s.

Program F As Program E for the Acorn.
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The DAl Personal Computer is
*High Performance+
‘High lalue+

Standard Features

24k Resident High-Speed Basic

16 Colour High-Resolution Graphics (255 x 335)
Scrolling Screen Editor

Sound Commands for Music Generation

Very High Speed Hardware Maths Option

Resident Monitor for Machine Language Programming
3 Programmable Parallel Ports ,/
Standard TV Interface via Aerial Socket Vi
RS232 Serial Port and Dual Cassette Interfaces 4

Manufactured by: Available from: //

Personal Computer Division

THE 16b Dyer Street

ANCRCE O ITER Cirencester

VIR PU IS .

F/ a 3’%}( V» Gloucestershire

i QU NCCI <IN GL 7 9PE //
COVIANY :
Brussels, Belgium. Tel: Cirencester 7 o

(0285) 61902 2R




FMLAYES NIGH SCOR!

Acorn Atom software on cassette

AUATD. 48 !!C"‘ 23 .

OLD FAVOURITES

LABYRINTH 12K, BASIC, Gr.2A, sound, FP — High resolution

3D colour graphics! £6.95
BACKGAMMON 7K, BASIC — Challenge your Atom to a game
— can you beat it? £7.00
% PLEASE NOTE — 50% of the takings frorn BACKGAMMON
will be donated to LEUKAEMIA research & treatment, so please
help

LAST RUN 7K, BASIC, sound
fast reactions and good nerves!
RHINO & WIGGLE 10K, BASIC, sound, FP — Twao highly
entertaining games for the price of one £6.00
STATISTICS 12K, BASIC, FP — A set of 4 programs covering
mean, variance, Standard intervals, Student’s t-Test (Paired &
unpaired samples), Chi squared test, Linear regression analysis
— complete package with documentation, price £20.00

A compulsive game requiring
£3.00

,ALAg-9N4,, 01 9|geAed sanbayo ayen

NEW RELEASES

INVADERS 12K, m/c, Gr.4, sound — The originz
version
PINBALL 6K, m/c, Gr.2, sound — Packed with featurss
players

STAR TREK 12K, BASIC & m/c, sound, FP — Fan
time version £5.00
BREAKOUT 4K, m/c, Gr.1, sound — This w E
frustrated for hours! £4.0C
FRUIT MACHINE 8K, BASIC & m/c, Gr.2, sound Spinning
reels, hold, nudge etc. £4 0C
DISASSEMBLER 4K, BASIC — Invaluable macrine coce
aid £4.00
UFO BOMBER 7K, BASIC, sound — entertaining space game
with great sound effects £4.00
LUNAR LANDER 12K, BASIC & m/c, Gr.4 — Gets nz
you get better — fantastic graphics f
GOLF 6K, BASIC, FP — The only thing missing is 17 "217
hole! H

“"THE ATOM”

Bi-monthly magazine written exclusively for Atom users containing high-guality, ™=
orograms, features etc. ANNUAL SUBSCRIPTION (6 issues) ONLY £3.95 inclus .=

N
1

All figures refer to TOTAL memory requlred

ALL OUR PRICES ARE INCLUSIVE!

98-100 THE ALBANY
OLD HALL STREET
LIVERPOOL L3 9EP

ZXAS
MACHINE CODE

Now you can you can use the full power of the Z80
microprocessar without having to laboriously POKE in

instruction codes. This full specification Z80 assembler
assembles all the standard Zilog mnemonics, which are
simply written into REM statements (more than one per
line is allowed) within your BASIC program. When
assembled, the assembly listings, together with
assembled codes and addresses, are displayed on the
screen. The assembled code is executed by USR. The
program occupies 5K, and is situated at the top of the
memory, and is protected from overwriting. This means

software wuTELE «
on cassette

BREAKOUT

This cassette contains two programs — £ =7 = T ‘
and ZXBRIKTHRU, both of which fitinto 172
ed ZX81, and are based on the popular 272z

Fast moving grapics, highly enterta
BOTH GAMES FOR ONLY {4 50 ‘

An amazmgw versatile multi-pur L;,
the 16K ZX81. The program is me
user-definable. Both string & numerica *
for. Create, delete, replace, sz

foolproof file security, printer ouit

that ZXAS may be used in conjunction with ZXDB (see
below), providing an extremely powerful machine code
system normally only found on very expensive com
puters

The program is available for both the ZX81 and 8K ROM
ZX80, and in both cases, the 16K RAM pack is required
Despite the exceptionally low price, ZXAS 1s a FULL-
SPECIFICATION assembler, and is a must for all serious
ZX users. Full documentation on how to use the pro
gram (including a list of the mnemonics) is supplied
PRICE STILL ONLY £3.95

NEW z X DB

The perfect complement to the ZXAS assembler, ZXDB
s a complete combined machine code disassembler and
debugging program. Like ZXAS, it is itself written in
machine code for compactness, and may be used in
conjunction with ZXAS, still leaving about 9K of
memory for your own program

Apart from the DISASSEMBLER, the program has
features including SINGLE STEP, BLOCK SEARCH,
TRANSFER AND FILL, HEX LOADER, REGISTER
DISPLAY and more, all of which are executed by simple
one key commands from the keyboard. All in all, an ex
tremely powerful programming aid, well worth the

PROGRAM PACK 1
(for 1K ZX81 & 8K ROM ZX80)

ZX81, including DIGICLOCK,
REACTION TEST, SKETCHPAD
Fantastic value at £3.50

PROGRAM PACK 2
(for 16K ZX81)

the ZX81), PONTOON
ONLY £3.50

PROGRAM PACK 3
(for 1K ZX81 & 8K ROM ZX80)

PRICE ONLY £4.50

PROGRAM PACK 4
(for 16K ZX81 & 8K ROM ZX80)

money for the disassembler alone!
PRICE ONLY £5.95

ONLY £4.50

8 compact and entertaining programs for unexpanded

Four programs for the expanded ZX81
(against the ZX81),
MACHINE (with hold & nudgel, and BIO-RHYTHMS

Three amazingly compact machine code programs with I
fast moving graphics; ASTROPILOT, AutomaTic | PLEASE SUPPLY
GRAPHIC GENERATOR and ROADRACE.

To highly entertaining and addictive games for
panded ZX81, written in machine code (so they're fast) l
ASTEROQID BELT and SURROUND

features. Comes in cassette
cassettes for file storage, and ¢
tation describing a host of
business & personal use.

CATCH, GOBBLER,
ALL THIS FOR ONLY £17.50 inclusive

% ALL PRICES INCLUDE VAT & POS
# DELIVERY NORMALLY WIT=N 7= 0=

CROSS CHEQUES/P.O.s AND MAKE T=E

OXO0 (against o
PAYABLE TO '‘BUG-BYTE

FRUIT
MAIL ORDER ONLY

r——_————————————u

| ADDRESS: ........---

the ex I

I TOTAL

98-100 THE ALBANY,
OLD HALL ST,
LIVERPOOL L3 9EP
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Computing Today

'BOOK SERVICE

How to order. Make cheques pa;eble to Computing Today Book Service. Payment in sterling only please. Orders should

be sent to Computing Today Book

rvice, Argus Specialist Publications Limited, 145 Charin

ross Road, London WC2H OEE

All prices include P&P. Prices may be subject to change without notice.

BEGINNERS GUIDE TO COMPUTERS AND
MICROPROCESSORS WITH PROJECTS
Adams. £6.05
MORE BASIC COMPUTER GAMES £6.60
Ahl.

BASIC FOR HOME COMPUTERS. A SELF

TEACHING GUIDE £6.60
Albrecht.

BASIC. A SELF TEACHING GUIDE. (2nd
Edition) £7.15
Albrecht.

ILLUSTRATING BASIC £4.25

Alcock.

Z-80 MICROCOMPUTER HANDBOQOK £2.75
Barden.

HOW TO BUY AND USE MINICOMPUTERS
AND MICROCOMPUTERS £7.90
Barden.

HOW TO PROGRAM MICROCOMPUTERS

Barden. £7.25
BASIC BASIC £7.25
Coan.J.

ADVANCED BASIC £7.35

Coan.J.

MICROPROCESSORS FOR HOBBYISTS
Coles. £3.75

MUSICAL APPLICATIONS OF MICROPRO-
CESSORS £18.30
Chamberlain.

PROGRAMMING AND INTERFACING THE
6502, WITH EXPERIMENTS £11.90
De Jong.

MICROPROCESSORS
£13.10

CRASH COURSE —
Frienzel.

HOW TO DESIGN, BUILD AND PROGRAM
YOUR OWN WORKING COMPUTER

CHEAP VIDEO COOKBOOK 6.50

Lancaster.

SON OF CHEAP VIDEO COOKBOOK £6.65
Lancaster.

50 BASIC EXERCISES
Lamoitier.

£10.05

MICROPROCESSOR INTERFACING TECH-

NIQUES £11.20
Lesea.

INTRODUCTION TO MICROPROCESSORS
Leventhal. £11.25
BASIC WITH STYLE £4.50
Nagin.P.

LEARNING BASIC WITH THE SINCLAIR
ZX80 £4.55
Norman.

HANDS ON BASIC WITH A PET £11.95
Peckham.

THE 8080A BUGBOOK £8.35
Rony P.H.

6800 SOFTWARE GOURMET GUIDE AND
COOKBOOK £9.20
Scelbi.

8080 SOFTWARE GOURMET GUIDE AND
COOKBOOK £9.20
Scelbi.

6502 SOFTWARE DESIGN £7.50
Scanlan.

1001 THINGS TO DO WITH YQOUR
PERSONAL COMPUTER £6.00

Sawusch.

6801/68701/6803 MICROCOMPUTER PRO-

GRAMMING AND INTERFACING £10.40
Stangaard.
CP/M PRIMER £8.90

MOSTLY BASIC. Applications for your

USING CP/M SELF TEACHING GUIDE £6.85
Z-8000 PROGRAMMING £12.95

GIANT HANDBOOK OF COMPUTER PRO-
JECHS £6.10

57 PRACTICAL PROGRAMS AND GAMES

IN BASIC £6.65
Tracton.

PASCAL HANDBQOK £11.55
Tiberghier.
8080/8085 SOFTWARE DESIGN £7.60
Titus.
8085A COOKBOOK £10.50
Titus.

TRS 80 INTERFACING BOOK 1 £6.75
Tltus.
TRS 80 INTERFACING BOOK 2 £8.15
Titus.
YOUR OWN COMPUTER £2.25
Waite.
MICROPROCESSORS. FROM CHIPS TO
SYSTEEMS £8.50
Zaks.
PROGRAMMING THE 6502 £10.50
Zaks,
6502 APPLICATIONS BOOK £10.50
Zaks.
PROGRAMMING THE Z80 £11.55
Zaks.
CP/M HANDBOOQOK £10.90
Zaks.
INTRODUCTION TO MICROCOMPUTER
PROGRAMMES £4.90
6502 GAMES £10.50

INTRO TO MICROCOMPUTERS. Vol 0

SYSTEM £7.10 TRS 80 £8.20 £8.00
Haviland.
MOSTLY BASIC. Applications for your INTRO TO MICROCOMPUTERS. Vol 1
APPLE £8.20 £12.05
MICROCOMPUTERS,
MICROPROCESSORS, HARDWARE, MOSTLY BASIC. Applications for your PET
SOFTWARE AND APPLICATIONS  £17.40 £8.20 | PET AND THE IEEE 488 BUS £14.35
Hilburn.
CIRCUIT DESIGN PROGRAMS FOR THE L ;
TRS 80 £9.60 8086 BOOK £15.50
MICROPROCESSOR SYSTEMS DESIGN
Klingman. £18.80 INTRO TO PASCAL £10.50 | WHAT IS A MICROPROCESSOR £10.00
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Paul Kriwaczek

hey could have asked Brando or

Redford, or, come to that, Jane

Fonda or Liza Minelli. But they
didn’t. So the voice forever trapped in
silicon like a fly in amber, encapsulated
in two chips called SSR1 and SSR2, is that
of an anonymous executive from the PR
department somewhere in California.
And it sounds like it.

In fact, the National Semiconductor
Digitalker System — implemented for
NASCOM, Apple and other micros by
Arfon Microelectronics Ltd — shows
very clearly some of the advantages and
disadvantages of this particular way of
synthesising the human voice.

| won't go into great detail over the
principles of voice synthesis, already
described so clearly by Henry Budgett in
July’s issue of CT. In brief, the Digitalker
system consists of a speech processor
chip which contains the noise-making
and control circuitry, in this case feeding
an on-board amplifier and speaker, and
two speech ROMs which store all the
necessary information to make the
resulting noise meaningful.

Dramatic Techniques?

The result of this approach to voice
synthesis is that, unlike other systems,
you get complete words, properly pro-
nounced. Or, almost! In a technique
which depends among other things on
eliminating redundancy in the speech
waveform, one is very much at the mercy
of what the electronics engineer regards
as redundant. Alas, it seems that this
category can sometimes include those
features of a word which actually make
it intelligible.

In normal human speech, things
aren’t so critical since we normally hear
words surrounded by other words, and if
we miss one, we can usually hazard a
good guess as to what it was from its con-
text in the sentence. And we very quickly
adjust our mental decoding apparatus to
allow for such things as accents and
dialects. It doesn’t usually take more
than few mintues to grow accustomed
to even the thickest Hebridean porage
accent or Yugoslav immigranto. With
the AML speech board, however, we are
unlikely to have the opportunity to listen
to lengthy harangues, so it can take some
time to get used to its rather peculiar
habits of pronunciation and emphasis.

It is of course in the nature of a
system which depends on calling up
words from a stored vocabulary that
eachword in a possible sentence is given
the same emphasis. But | would have
thought it might occur to somebody

somewhere along the line that such
heavy stress on the first syllable of nearly
every word was inappropriate. Par-
ticularly a word like ‘and” which is most
unlikely ever to need such strong em-
phasis. The consequence of this is that
given a string of words to speak, the
system responds like a fiveyear-old
reading from a story book. Every word is
there, but not a trace of understanding.

And this is no minor quibble. ICL’s
research department have been in-
terested in voice output for some time,
with the aim of making telephone com-
munication with computers easier. One
of the most interesting results of the
work is to confirm that if the machine’s
intonation and emphasis are not the way
a person would speak, it makes it dif-
ficult for a human to use the information
given by the computer; even to
remember a string of numbers for long
enough to write them down. Not too far,
in fact, from Hamlet's advice to the
players:

‘Speak the speech, | pray you, as |
pronounced it to you trippingly on
the tongue: but if you mouth it, as
many of your players do, | had as
lief the town-crier spoke my lines’

And the town crier is exactly what
Digitalker does sound like, when putting
a sentence together from individual
words.

But one of the benefits of this
method of speech generation is that it is
not restricted to single words or worse, to
single phonemes. So Digitalker allows

The Digitalker speech synthesis system is now available
as a plug-in board - we present a user’s view

whole phrases or sentences to be encod-
ed without taking up unreasonable
amounts of memory, and then of course
the appropriate intonation and emphasis
can be ensured.

This is ideal for the equipment
manufacturer or the industrial user but
National are not giving away any of their
trade secrets. ‘Encoding’ they insist in the
application notes, ‘. . . must be done by
National Semiconductor. Customers
submit to the factory high quality record-
ed magnetic reel to reel tapes containing
the words or phrases to be encoded.’

In the meantime, available for
general use is a ROM pair with numbers,
letters of the alphabet, units of measure-
ment and a few other useful words like
‘Danger’, ‘Error’ and ‘Please’. AML are in
the process of having their own ROMs
made by National, presumably with an
English accent this time, but even using
the standard set they have been very im-
aginative in their use of what might at
first examination seem a rather limited
resource.

Putting It To Use

For NASCOM and Apple, where the
speech card can be plugged straight onto
the bus, use of the board could not be
simpler. Each word in the vocabulary is
associated with a code byte. Send that
byte to the port which the card decodes
as its address, and the unit speaks. To
wait until the word is finished, just keep
testing bit O of the same port and when it
goes low, Digitalker is ready to speak
again.

But to speak what? That is the ques-
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SPECIAL REPORT

CONTROL
SW1-8 ——= REGISTER Ag’[?;gss MUX t——————3 ADR0-13
REGISTER
l 1
ROM PHONEME
DATAl=& = | Mux ADDRESS
REGISTER
C%J:I;JL bmoD GAIN AND
REGISTER DATA FREQUENCY
REGISTER REGISTER
4
— o 0SC IN
= D&"E,%%R PROGRAMMABLE|
W et FREQUENCY
CONTROL =
CMS =il LOGIC GENERATOR 2
INTR sy ‘ - 0SC OUT
D/A
CONVERTER SPEECH OUT
PROGRAMMABLE

AMPLIFIER

Fig. 1. J.Above is the block diagram of the SPC. The waveform diagrams top right show the
stages in the requctlon of the speech information: a) shows the original speech, b) the signal
after it has had its phase angle adjusted and c) the final stage before digitization. Pin-out of

the SPC is shown on the right.

8811 Binary
word Keyboard ~ yddrees Word
SwWs  swi

THIS IS DIGITALKER 000 00000000 w
ONE 001 00000001 x
™O 002 00000010 A
THREE 003 00000011 Z
FOUR 004 0o0go100 AGAIN
FIVE 005 00000101 AMPERE
SIX 008 00000110 AND
SEVEN 007 00000111 AT
EIGHT 008 00001000 CANCEL
NINE 009 00001001 CASE
TEN 010 00001010 CENT
ELEVEN o1 00001011 400HERTZ TONE
TWELVE 012 00001100 BOHERTZ TONE
THIRTEEN 013 00uUV1101 20MS SILENCE
FOURTEEN 014 00001110 40MS SILENCE
FIFTEEN 015 00001111 BOMS SILENCE
SIXTEEN 016 00010000 160MS SILENCE
SEVENTEEN 07 00010001 320MS5 SILENCE
EIGHTEEN 018 00010010 GENTI
NINETEEN 019 00010011 CHECK
TWENTY 020 00010100 COMMA
THIRTY 021 00010101 CONTROL
FORTY 022 00010110 DANGER
FIFTY 023 00010111 DEGREE
SIXTY 024 00011000 DOLLAR
SEVENTY 025 00011001 DOWN
EIGHTY 026 00011010 EQUAL
NINETY 027 00011011 ERAOR
HUNDRED 028 00011100 FEET
THOUSAND 029 00011101 FLOW
MILLION 030 00011110 FUEL
ZERO 031 00011111 GALLON
A 032 00100000 Go
] 033 00100001 GRAM
c 034 00100010 GREAT
o 035 00100011 GREATER
E 036 00100100 HAVE
F 037 00100101 HIGH
G 038 00100110 HIGHER
H 039 00100111 HOUR
' 040 00101000 IN
J 041 00101001 INCHES
K 042 00101010 ]
L 043 00101011 I
M 044 00101100 KILO
N 045 00101101 LEFT
o 048 00101110 LESS
P 047 00101111 LESSER
Q 048 00110000 LM
R 049 00110001 Low
s 050 00110010 LOWER
T 051 00110011 MARK
u 052 00110100 METER
v 053 00110101 MILE

&8It Binary &-Bh Binary
Keyboard N Keyboard

Sws  swi Swe  swi
054 00110110 MILLI 108 01101100
055 00110111 MINUS 109 01101101
056 00111000 MINUTE 10 01101110
037 001 1 NEAR 1 01101111
058 001 NUMBER 12 01110000
056 0 OF 5] 01110001
06C 00111100 OFF T 0 10010
061 00111101 oN 18
062 00111110 our 18 11 0
063 00111111 OVER nr 01110101
064 01000000 PARENTHESIS 18 01110110
065 01000001 PERCENT 18 01110111
066 01000010 PLEASE 120 01111000
067 01000011 PLUS il 01111001
068 01000100 POINT 122 01111010
069 01000101 POUND 123 01111011
070 01000110 PULSES 124 01111100
o071 01000111 RATE 125 01111101
or2 01001000 RE 126 01111110
073 01001001 READY 127 01111111
074 01001010 RIGHT 128 10000000
075 01001011 55 129 10000001
076 01001100 SECOND 130 10000010
o077 01001101 SET m 10000011
078 01001110 SPACE 132 10000100
079 01001111 SPEED 133 10000101
080 01010000 STAR 134 10000110
081 01010001 START 135 10000111
082 01010010 STOP 136 10001000
083 01010011 THAN 137 10001001
084 01010100 THE 138 10001010
085 01010101 TIME 139 10001011
08 01010110 fhald W ageeiign
087 01010111 3;” u; 10001101

14 10001110

g g:g::gg? WEIGHT 143 10001111
080 01011010
091 01011011
092 01011100
093 01011101
094 01011110
095 01011111
096 01100000
097 01100001
008 01100010
099 01100011
100 01100100
101 01100101
102 01100110
103 01100111
104 01101000
105 01101001
106 01101010
107 01101011

Table 1. The 144 words in the standard vocabluary. Just dial the address and out they come!

Code 129, ‘SS’, makes anything else plural.

tion. | can imagine numerous control ap-
plications where voice output could be
of benefit. In an industrial setting where
some complex machine tool requires
great concentration to use it, it could
become unnecessary for the operator to
take his eye off what he is doing. In
another situation, where the computer

output is not continuously monitored,
the voice could draw attention to some
non-standard combination of readings.
Even the homely gas meter, buried as it
usually is under old deckchairs and anti-
que suitcases in the dark of the cupboard
under the stairs, would benefit greatly
from the power of speech. Just think how

much the Gas Board would save on
torch batteries.

But for the user of a personal com-
puter the speech board falls into the
category of peripherals for which there
must be a thousand uses. It's just that |
can’t quite put my finger on any of them.

If an ability to speak is to be a ge-
nuinely useful addition to a micro, it
must be able to produce more than just
numbers, letters and the limited phrases
one can generate by combining the
words in the speech ROMs. Ideally, it
should be possible to pass words to the
voice board for spoken output just as
one passes them to a printer for hard
copy. The Digitalker system with its set
vocabulary doesn’t make allowances for
this. But that's where AML’s imagination
comes in.

They suggest that by interrupting a
word early and starting another, one can
use the current word list as a kind of
phonetic resource, mining it for the
sound to build up words which don’t ap-
pear in the vocabulary. ‘COMPUTINC’,
for example, could be built from the CO
in the ‘CONTROL’, the M of ‘"MARK’, the
P of ‘PULSES’, the letter ‘U’, the T of
‘TIME’ and an approximation to the
‘ING’ from the word ‘IN’".

The AML documentation includes
software both in machine code and
BASIC to set up and manipulate a
speech file: a string of bytes, which when
sent to the speech board will cause the
required words to be spoken. The BASIC
program in particular is a neatly
sophisticated item, but it cannot over-
come two major impediments. First, as
can be seen from the example ‘COM-
PUTINGC’, we are limited to using only
the beginnings of words. Digitalker can
be interrupted while speaking but there
seems to be noway of starting itup in the
middle of a word. So if there is no word
starting with the sound we are looking
for we are forced to take second best —
IN instead of ING.

There is also another problem. This
way of building up words is based on the
phoneme as a unit of speech. But the
phoneme is defined as the minimum
sound feature of a language which is per-
ceived as different from all others; and
just because the difference is not
perceived does not mean that it is not
there. The ‘k’ sounds in the word ‘cough’
and ‘kiss’ may seem the same to us but
they are actually quite different.
Languages like Arabic represent them by
two different letters. And we all know the
difficulty )apanese speakers have in
distinguishing ‘I’ and ‘r’. To the Japanese
ear, they are the same sound.

But while we may not be conscious-
ly aware of these differences, put the
ALLOPHONES, as they are called, con-
sistently in the wrong place and the
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speech becomes increasingly difficult to
understand. If you then add the im-
possibility of controllingemphasis, stress
and intonation when constructing words
out of separate building blocks, as well
as the broken effect the sounds give
when they don’t flow smoothly into each
other, you may end up with a computer
which speaks, but of which the casual
listener can make little sense. Of which
one might say, as Dr Johnson said of a
woman preaching, that it is *. . _like a
dog walking upon its hinder legs. It is not
done well but you are surprised to find it
done at all’

A Softer Conclusion

I suppose | may be a little hard on
the Digitalker system because my
business, which is broadcasting, makes
me extremely conscious of the quality of
the spoken word. So | really should say
that there is one use for voice output on a
home computer which the AML speech
card suits perfectly, and that is in games.
A voice which speaks the score is an at-
tractive addition to any game, particular-
ly where it's not advisable to take your
eye off the field of play even for a mo-
ment.

And working out how to convert a
number into a string of speech codes
makes an interesting exercise. It's not

quite as easy as you might think.

There are two ways of expressing
numbers in English. One is a string of
digits, usually in a mathematical or
scientific context where there is an em-
phasis on precision, or else in a code like
an account or telephone number. The
other is as a sort of long compound noun:
sixty-five million, two hundred and forty-
three thousand, eight hundred and
seventeen. Except that we very rarely ex-
press a two-figure number as a string of
digits, while after the decimal point we
always do.

Suppose we restrict ourselves to
positive integers less than one thousand
million and take the number | used
above as an example: 65,243,817.

The easiest way to deal with it is to
divide the number into the three groups
marked off by the commas: into millions,
thousands and units. Then send each
group to a subroutine for conversion into
speech code. After the leftmost group
send the code for ‘MILLION’, after the
middle group the code for THOUSAND'
and after the right-hand group add
nothing at all. The actual conversion of
each group can be done by taking each
digit of the string starting from the left,
one digit at a time, and converting it into
the appropriate speech code. This would
be very simple if it were not for a few

minor complications. Up to 10, each
digit is the same as its own speech code
— 09 is the code for ‘nine’. From 10 to 20
the pair of digits is the correct code — 17
is the code for ‘seventeen’. Above twen-
ty, the digit in the tens column has to be
converted — the code for 43 (forty-three)
is 22 (forty), 03 (three).

So far so good. But there is still the
question of ‘and’. On our side of the
Atlantic the rules for placing this little
word are amusingly complicated. ‘And’
always appears between the hundreds
and the tens digit if there is one: one hun-
dred and thirty-four. If not, ‘and’ goes
between the hundreds and the units: six
hundred and eight. If there are no hun-
dreds the rules for the middle and the
right-hand groups differ. In the right-
hand group, there is always an ‘and’
before the units digit, as long as there has
been some number in the millions or
thousands group: four thousand and
two. In the middle group, no ‘and’ ap-
pears if there are no hundreds or tens:
one million, three thousand and twenty-
six. All this means that to get it right there
has to be a nifty bit of flag setting and
resetting.

Here’s my version in a standard
Microsoft BASIC. | leave it to you to add
the figures after the decimal point.

Program Listing
10010 REM**ENTER ROUTINE WITH NUMBER IN N 19250 ON LEN(B$) GOSUB 10399,10319,10279
10820 AF=0:REM**AF IS THE AND FLAG 1026@ END
13630 M1l=INT(N/1l000QA3):REM**MILLIONS 190268 REM**NUMBER GROUP SUBROUTINE
10040 Al1$=STRS$ (M1) :REM**MILLIONS STRING 19269 REM**Z IS THE CODE TO SEND TO THE
199580 Al1$S=RIGHTS(Al$,LEN(Al1S$)-1): SPEAK SUBROUTINE (1043@)
REM**STRIP LEADING SPACE 19270 Z=VAL (LEFT$(BS$,1)):G0OSUB 10430
190060 M2=INT((N-(M1*1000020))/1000): 1928@ Z=28:GOSUB 1@043@:REM**'28' IS THE
REM**THQUSANDS GROUP CODE FOR 'HUNDRED'
18¢70 A2$=STRS (M2) :REM**THOUSANDS STRING 19298 BS=RIGHTS (BS,2))
10988 A2S=RIGHTS (A2S$,LEN(A2S)-1): 103008 IF VAL(BS)<>@ THEN Z=60:GOSUB 10432:
REM**STRIP LEADING SPACE AF=1:REM**'6@' IS THE CODE FOR 'AND'
108963 M3=INT((N-(M1*1000Q00))-(M2*1000)) : 1931¢ 1IF VAL (LEFT$(BS$,1))=0 THEN GOTO 18393
REM**UNITS GROUP 13323 IF AF=@ AND N>99 THEN Z=6@:GOSUB 10433:
10199 A3$=STRS$ (M3):REM**UNITS STRING AF=1
10110 A3S$S=RIGHTS (A3$,LEN(A3S$)-1): 18339 IF VAL (B$)>20 THEN GOTO 10360
REM**STRIP LEADING SPACE 10349 Z=VAL (BS):GOSUB 18430
10129 B$=A1$:REM**MILLIONS GROUP 19358 GOTO 104149
1¢13¢ IF VAL (BS$)=@ THEN GOTO 10178 10360 IF VAL (LEFTS (B$,1))=0 THEN GOTO 10380
12140 AF=1:REM**SET AND FLAG 19370 Z=VAL(LEFTS$(B$,1))+18:G0OSUB 18438
19150 ON LEN(B$) GOSUB 10396,108319,14270 10388 BS$S=RIGHTS (BS,1)
19160 Z=30:GOSUB 1@430:REM**'3@0' IS THE 19399 1IF VAL (BS)=0 THEN GOTO 19420
CODE FOR '"MILLION' 10400 IF AF=@0 AND N>99 THEN Z=6@:G0SUB 10430
13170 BS$=A2S:REM**THOUSANDS GROUP 10410 2Z=VAL(BS):GOSUB 10430
19184 IF VAL (B$)=¢ THEN GOTO 10220 194289 RETURN
13190 AF=1:REM**SET AND FLAG 10429 REM**SPEAK SUBROUTINE
192008 ON LEN(BS) GOSUB 10390,10314,10270 194380 WAIT 246,1
19210 Z=29:GOSUB 1#43@¢:REM**'29' IS THE 19449 OUT 246,Z
CODE FOR 'THOUSAND' 1945@ RETURN
10220 B$=A3$:REM**UNITS GROUP The program listing to make the AML Speech Board utter its numbers
10239 AF=@:REM**RESET AND FLAG in ‘proper’ English. Not only does it do its job but it is also a good
19240 IF VAL(BS$)=0 THEN GOTO 10260 example of string manipulation!
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the real cost of a toy microcomputer.

The Sharp comes with 48k of RAM and the

screen and cassette are built in, instead of
being expensive extras.
Nett VAT
34700 52.00

Total
399.00

OTHER EELX T PRICES

NETT V.A.T. TOTAL
MZ80 I/O Expansion Interface .. ... .. 96.00 1440 11040
MZBOIEDEDUali sk R R 560.00 8400 644.00
MZ80 F I/O Disk Interface. .. ........ 5200 7.80 5980
MZ80 FMD Master Disk and Manual. .. 20.00 3.00 23.00
MZ80 F15 Disk Cable. . ... .. 8.00 1.20 9.20
MZ80 FOS Extra Disk Cable. .. ... ... 7.00 1.05 8.05
MZB0 P3 Dot Matnx Printer . .. ... ... 365.00 5475 41975
MZ80 T20C Machine Language . . 18.00 270 20.70
MZBO TU ASsemblerts o o 36.00 5.40 41.40
MZBOTAGE Pascal s e e 40.00 6.00 46.00
MZ80 I/O-1 Universal Inteface Card. .. 40.00 600 4600

®
@ Shops & Mail Order

LIVERPOOL MICRODIGITAL

33 Dale Street, Liverpoo|, L2 2HF. Tel: 051-236 2828

Manager: Tim Best. Between the Town Hall and Magistrates Courts. (within Lasky's).
BIRMINGHAM MICRODIGITAL

19/21 Corporatien Street, Birmingham, B2 4LP. Tel: 021632 6303.

Manager: Peter Stallard. 300 yards from Bullring Centre (within Lasky's).
EDINBURGH MICRODIGITAL

4 St. James Centre, Edinburgh, EH1 3SR Tel: 031-556 2914

Manager: Colin Draper. East end of Princes Street, St. James Centre (within Lasky'’s).
SHEFFIELD MICRODIGITAL

58 Leopold Street, Sheffield, S1 2GZ. Tel: 0742 750971.

Manager: Justin Rowles. Top of the Moor, opposite town hall (within Lasky's).
CHESTER MICRODIGITAL

The Forum, Northgate Street, Chester, CH1 2BZ. Tel. 0244 317667

Manager: Jeremy Ashcroft. Next to the town hall (within Lasky's).
MANCHESTER MICRODIGITAL

12/14 St. Mary’s Gate, Market Street, Manchester, M1 1PX. Tel: 061-832 6087.
Manager: Lesly Jacobs. Comer of Deansgate (within Lasky's).

NOTTINGHAM MICRODIGITAL

1/4 Smithy Row, Nottingham, NG1 2DU. Tel: 0602 415150.

Within Market Square, Exchange Buildings, Nottingham (within Lasky's)
KINGSTON MICRODIGITAL

38/40 Eden Street, Kingston, KT1 1EP. Tel: 01-546 1271,

Opposite Main Post Office (within Lasky's)

Mail Order

If you ore unable 1o get to o Microdigital shop then you con buy your requirements from our Mail Order Depariment at
Microdigital Limited, FREEPCST (No stamp required), Liverpool, L2 2AB

The Conditions of Business are the same os the shops except

1 Allow one week for personal cheques to clear

2 Add £1 p&p to orders under £10

3 Carriage free on orders over €10 within Mainland UK Overseas odd 15%

Telephone Orders

Just give your credit card number and requirements on our 24 hour 7 day

Ansaphone Service 051236 0707 Moil Order Manageress - Lyn Major

The Microcomputer Specialists
COMPUTING TODAY NOVEMBER 1981

A proper full size microcomputer for less than

HARPSHARP S/,
ARP
SHARPSHARP SHARP o1k
HAR
SHARPSHARD smﬁit‘.:ﬁ.ﬁ

Parts and Iqb
guarﬂﬂl‘ee Onoc:;;.
shﬂrp prOdUcfs
Supplied by
'C"Odigifq[

Microdigital Limited
Microdigital Limited s part of the retail division of the Ladbroke Group of companies
and s registered in England

Registered Number 319646437

Registered Office Chancel House, Neasden Lane, London NW10

Directors P M George, P Klein, G W Ralph, D ) Sate, T. Edmundson

Ultimate Holding Company Ladbroke Group Limited VAT Number 240 1132 31

Computer Retailers Association

We are founder members of the Computer Retailers Association, o voluntary organisation of leading micro-computer
dealers ond service organisations

The purpose of the Association is to maintain and improve standards of trading and customer support within the
industry ond o present the industry's case to the outside world. The Association alse acts as a forum where members
<can discuss common problems

I"Microdigital Mail Order Form _

Office Use
only

Goods required Price

D

w

VAT in this ¢ an calculated ol the rote Add E1P &P 1o
at ot weriting

orders under £10

et

Please cilow for any changes

Total

I you require a Stero Club application form tick this box O

MAIL TO: Microdigital Limited, Freepost, Liverpool L2 2AB

s
- N - S A G I E TR . . -

MName: Access 5224
[ | T g '

Address: - e
Barclayccrd 4929 I

a0 3 5 e
Post Code. Amernican Express/Diners Club/

Stereo Club Nc o A .

Tel (day) E dat

el (day xpiry date o

— BN

{cra;
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First Floor, 10-14 Canning Road, Wealdstone,
Harrow, Middlesex, HA3 7SJ, England
Telephone: 01-861 1166

ROM INVADERS!

Everyone knows that we are the plug-in specialists - but nobody could have predicted that we would
come up with INVADERS in ROM!

Designed specially to use the full width of the CBM 8032’s 80-column screen it’ll provide light relief
for weary business {(and their tireless children too, | shouldn t wonder!). It s easy to fit - just remove
the chip in the UD7 socket and replace it with your INVADER ROM.

When you fancy a quiet (or not so quiet) game just type in one simple command and the little blighters
will start coming after you. Your very own space invader game will cost you just £19.95 plus VAT,
so why not join the plug-in revolution.

ASTEROIDS & GIDDY GHOULS

We ve two more great games in the SUPERSOFT arcade series - ASTEROIDS, and GIDDY GHOULS.
based on the well known pub game, ASTEROIDS is written entirely in 6502 code so it is fast
moving and really exciting. With nine different levels of play everyone will enjoy playing ASTEROIDS -
and the ingenious graphics make it great fun to watch too!

GIDDY GHOULS (like our SUPER GLOOPER program) was inspired by the popular PUCKMAN game.
It’s a totally different interpretation, however, and we think it’s just as much fun. It’s in machine code
(like all SUPERSOFT arcade games) and gets faster with each level you survive - until it becomes nigh

on impossible!

ASTEROIDS and GIDDY GHOULS cost just £8 plus VAT each. Postage and packing is free.
Other games in our arcade series are SUPER GLOOPER and METEORITES (same price) - and we’ll be
adding new programs just as soon as they come up to our very high standards.

These games are supplied on cassette to run on all 40 column machines (except those with the original
Old Roms), and we hope to offer 80 colum versions soon. All generate sound via the User Port.

We also sell the better programs from the Commodore range: INVADERS and COSMIC JAILBREAK
are £6 plus VAT. COSMAIDS cost £8.70 plus VAT. All three will run on 40 or 80 column machines.

ON A MORE SERIOUS NOTE. . .

We are proud to announce MICROSCIPT, the first ROM-based word processor for the PET.
Right now we re in the final stages of our testing and evaluation process, but it should be available in
early November - so if you re about to buy a word processor for your CBM system, DON T. Because
MICROSCIPT uses very little user memory, there s that much more available for text - in fact nearly
three times as much as when you re using one of the other major word processing packages. It won t

be cheap - but then the best never is!

The success of our HR-40 High Resolution Graphics System has exceded all expectations. Not only is
it easy to fit, it s half the price of the competition! The HR-40B board for 4000 series machines fitted
with the larger 12 inch monitor should be available during October, with the 80-column version due
shortly after. At only £149 plus VAT you won’t find better value for money! Write for more details.
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THE AM SPEECH BOARD

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

The initial ROM set wili be
expanded and future ROMs
will add to your direct library.
Your own expansion using the
fragmented sections of the
words provided to create new
words will be as 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 weords and
sub-sounds.

The on-board power amplifier
and 22" speaker will give you
immediate speech from your
software instructions. The
instructions are simple and

s are boxed
dx?powef supply.-

Both pro
with their ©

So far compatable with J

Pet, Apple, Tandy, Video
Genie, Nascom, UK 101,
Gemini & RS232*

* these are trade names
R o SRR il sl

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 for the use of external
speakers.

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

£120 + £2.99 p&p + Vat
(Nascom + Apple Boards only
£85 + £2.99 p&P + VAT

{u,

)
SN

3 B

to: Arfon Microelectronics Ltd., Cibyn Industrial Estate,
Caernarfon, Gwynedd, Wales — Telephone: (0286) 5005. —
| Please send me the following:
AM Light Pen & Interface — £95.44 (inc p&P + VAT)
AM Speech Board Nas & Apple — £101.19 (inc p&P + VAT)
[[] AM Speech Board Interface £141.44 (inc p&p + VAT)
(Sales also by ‘phone with Access and Barclaycard)

| enclose Chequel/P.O. forg.....

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

Signature
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& AM LIGHT PEN

At last a true light pen in the
UK at a low cost! Its
interactive flexibility and
simplicity of use allows even
the totally untrained 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

Existing Computer System I
Type of user: [Home [JCommercial [lIndustrial
[JEducational
Cheques. P.O. Access & Barclaycard are not banked more
than seven days before despatch — All goods are carefully
packed and sent within 21 days of receipt. Reg. No 1553140
N N N N N N B B B B B B B B B B B B B §B |

gated strobe. The pen's speed
is typically 500nS.

The pen itseif 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 + £2.99 p&P + VAT
Arfon Microelectronics Ltd.,
Cibyn Industrial Estate,
Caernarfon, Gwynedd, Wales
— Telephone: (0286) 5005. —
Reg. No 1553140
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INNOYATIVE

TRS-80 SOFTWARE

PROZAP

THE 3rd GENERATION ZAP'!

First there was Superzap*, with plenty of commands but written in Basic. Then Z80zap with the greater
speed of machine language but a little short on commands. Now Prozap combines the speed of machine language
with a large library of commands. And it has an important feature which the others did not have - the ability to
access ‘‘protected’’ disks which its predecessors could not touch. Any unusual sector numbers are no problem to
Prozap, nor are 35, 40 or 77 track disks. Here is a list of the most important of Prozap’s commands. Don’t farget
that it is called from DOS direct and it is really fast!

Command Level: Display Level:
1. Display any sector. Hexadecimal or ASCII modify mode.
Automatically load the Directory track. Page to previous or next sector.
Enter a DOS command, execute and return. Jump to a specified byte.
Recall the Buffer. Display same track and sector, different drive.
Display the disk statistics of a file. Output a sector.
Go direct and display a file by sector. Zero all or part of a sector.
Copy adisk. As above but with any non zero byte.
Go to Debug and return to Prozap. Search for a byte or search for a word.
Disable the disk system usage. . Display Hash Code and its correct position.
Encipher a Password. 10. Godirect into file display mode.
Read any track into memory so that the contents 11. Print a sector on the line printer.
of it may be examined, including the sector 12. Page to a new track or sector.
layout and other data. 13. Save asector to memory.
14. Load buffer from memory.
15.  Match the current sector with another.

DO0E N DAL R GORIO e

(o]

2.
3.
4.
5:
6.
7.
8.
9L
1

1

- O

Display is in hex and ASCII with a linking cursor for ease of use. Written by Nigel Dibben and in our opinion
by far the best program of its kind on the market. Supplied on disk.

*ZAP — acolloguialism (American) meaning a computer program which has the ability to access
magnetic storage disks for investigation or modification. Derivation unknown.

£19.95

PLUS 15% V.A.T. = £22.94. Postage & packing 75p.

Comprehensive Instruction Manual included.

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

MOLIMERX LTD.

A. J. HARDING (MOLIMERX)

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

TEL: [0424) 220391/223636 TELEX 86736 SOTEX G
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«w, ALPHATRONIC REVIEWED

It's got the look of a serious machine, it feels like a
serious machine, but what actually lurks under that
stylish exterior? Read on and all will be revealed

ccording to their publicity, Adler
Aare the ‘. . first company in the
micro market to have a business
computer pedigree’, and the Alphatronic
isnotmerely’. . . a hobby computer that
happens to have found itself in the
business market’.

The Alphatronic, ‘. . . with its sim-
plicity of use . . . is tailored for users not
educated in the jargonistic (sic) world of
computer technology’ and combines

.. .the breadth of requirement and
durability of a business machine and the
ease of use of a personal computer’.

With these and other encouraging
words in mind, | set out to look at the
Alphatronic from the point of view of a
first-time non-technical user.

Unfortunately, it must be said that
the Alphatronic fails to live up to many
of the claims made for it. Specifically, it
is not at all easy to use. In part, this is due
to a number of minor, frustrating faults
but derives mostly from a design
philosophy descended directly from
Adler's experience with mainframe
business systems. In fairness, however, a
new version of Microsoft Extended
BASIC for the Alphatronic, released in
August but not available at the time the
system was reviewed, will go some
distance towards restoring something of
the ‘. . . ease of use of a personal com-
puter’,

The Physical Machine

First impressions were promising;
the Alphatronic looks good, with none of
the blocky, stacked-box appearance of
some other discrete component systems.
The ‘microframe’ is a durable white and
brown plastic case, compact and slim
and of a size to fit comfortably on even
the smallest desk. The power switch is
situated low on the left rear corner and
the 1/O connections in a deep recess in
the rear panel. The twin disc drives are
horizontally mounted but (the first niggle
.. .) the mechanisms that hold the discs
are not spring loaded — ie discs do not
spring out when the gates are opened.
However, one soon becomes accustom-
ed to reaching into the drives with the in-
dex and third fingers — no way can you
comfortably get a thumb in there — and
to promptly removing discs from open
drives; failure to do this results in
frustrated attempts to fit two discs into a
space designed for one. . .

The keyboard(see Fig.1.)has several
unusual features: the location and

i’i’i A
i1

unusually small size of the Input(Return)
key is annoying at first but using it soon
becomes second nature. More dis-
concerting is the threekey level shift.
The 'SM’ key operates as a shift-lock for
letters only and is, apparently, program-
mable although no hint of how to use it is
given in any of the documentation. On

loading BASIC, for example, the display
comes up with letters in upper case but
numbers and non-alphabetic characters
are unshifted so that the two ‘sections’ of
the keyboard are effectively out of sync.
Lower case letters and punctuation
characters (quotes etc) are produced by
what one normally thinks of as an upper-

3 SHIFT KEY (2nd KEY LEVEL)

——— SHIFT KEY CONSTANT

ON KEY (DELETE/RESET)

SHIFT MODE
{UPPER CASE/LOWER CASE PRINTING)

o] G E I E R B G E R ) ] s [ ][]
[ EEMMMEEE L DEGE]
o S | e e = [ Y R [
T EIEEEM RSB EE ]

INPUT KEY

TABULATOR

OPTIONALLY PROGRAMMABLE
FUNCTION KEYS

-

% J
Lb SPACE KEY
CURSOR LEFT

CURSOR UP

REPEAT KEY

L
CORRECTION KEY
CURSOR HOME

CURSOR DOWN

CURSOR RIGHT SPACE KEY

Fig. 1. The Alphatronic’s keyboard layout. The unmarked keys are not us being lazy, they really

are unmarked!
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case shift. It's handy when entering a pro-
gram, but takes some getting used to.
Some other ‘different’ features include
the shift-unlock, which is achieved by
toggling the shift-lock key rather than the
shift/unshift key, and the layout of the
cursor control keys, which are split either
side of the space bar.

Most disconcerting, however, is the
singlestroke reset key, situated just
above the shift-lock on the left of the
keyboard. Fortunately it is not a Master
Reset; although control is returned to the
operating system, memory is not cleared
and a program can be re-started by enter-
ing ‘G’. This loads the program counter
with the value 4010 Hex and effects a
jump to that location. Since BASIC (and
CP/M, apparently) are loaded from
4010H, accidentally RESETing causes no
problems; however, at least one of the
applications software packages supplied
for review purposes would not re-start
and any work in hand not saved on disc
was lost and gone forever.

The remaining piece of Alphatronic
hardware is the VDU, a neat 12" in-
dustrial monitor with an uncluttered
‘naked screen’ appearance. It sits easily
on the ‘microframe’ and exhibited no
sign of instability at any time. It is, in-
cidentally, made in Japan.

According to the specifications, the
monitor displays 24 lines of 80
characters; how it goes about managing
this display is another story altogether. A
block diagram of the hardware is shown
in Fig. 2.

The Logical Machine

The memory map (Fig. 3) shows how
the 48K are used. The bottom 7K are
taken up by MOS (the Microcomputer
Operating System) and its stack. Passing
over it for the moment, the next signifi-
cant area of memory is the 4K allotted to
the display. This space is not related to
the screen area: it is not memory-
mapped, as attempts to define the
screen memory locations soon demon-
strate. Instead, the Alphatronic appears
to use a one-line screen buffer (which is
user accessible) from which information
is passed, by the operating system, to the
screen. The screen itself is not user ac-
cessible.

This method of handling the display
is a consequence of the logical/physical
device management system built into
the MOS.

The /O System (10OS) defines five
logical 1/O streams (Reader, Command
Input, Command Output, Writer and
Lister) which are controlled by special
Stream routines. Each Stream may be
assigned by logical Assignment Swit-
ches, to one (or, in some cases, more)
physical 1/O device via a device driver.
No doubt this is an effective method of

HALL EFFECT
KEYBOARD

—_————

SCREEN
CONTROLLER

KEYBOARD
INTERFACE

SY

BUS
EXTENSION

“DAISY"
PRINTER

8085A CPU

WITH 48K RAM

PRINTER
INTERFACE
(RS232C)

MATRIX
PRINTER

SERIAL
110
INTERFACE
USART
I MINI—FLOPPY
| CONTROLLER
|
I ]
|
|
|
| 10R 2 MINI-
| DISC DRIVES
|
|
|

Fig. 2. This is the system’s block diagram. Plenty of expansion capability and enough inside to be

going on with.

I/O management, but by including the
display in this system the Alphatronic’s
designers have gone right back to the
Dark Ages of microcomputer systems
(all of five years ago).

By choosing not to use a memory-
mapped display they have missed out
entirely on what is probably the most im-
portant feature of microcomputers, in
terms of attractiveness to users:
memory-mapping allows ‘. . . users not
educated. .’ to easily write ‘clever’ pro-
grams. Animated graphics and games,
drawing forms and graphs or formatting
data on the screen — all these things are
relatively easy to do with a memory-
mapped display system. They can be
done on the Alphatronic, butitisn’t easy.

Various screen driver routines can
be called and used, for example, to move
the cursor about (although no call is
listed for CURSOR UP) or to write
characters at a given location on the
screen. Many of the system calls can be
made from BASIC, but others require a
section of machine code to pass data
and/or multiple parameters to the driver.
The procedures are complicated and
likely to cause some difficulty to your
average ‘non-technical user, as a good
understanding both of machine code/
assembly language programming and of
the operation of the driver are necessary.

The new version of BASIC will pro-
vide at least a partial solution; it will sup-
port direct cursor addressing and SET/

RESET of individual pixel elements. It is
not known if it will support some
equivalent of the TRS BASIC command,
PRINT AT .. ., which would introduce
another level of control and allow use of
the composite pixel characters which
lurk, unrecognised and unmentioned, in
the character generator. Perhaps it will
also support the six programmable func-
tion keys; | have been unable to find any
reference to them beyond the statement
that they are supposed to be program-
mable.

Returning to the MOS, it can be seen
that the Command System (see Table 1)
includes much more than the usual
system monitor commands — though
by some oversight there is no instruction

>

Assignment of 1/O stream and driver/
device

List command output on/off

Move memory

Display memory

Set device parameters

Input file

Close file (Endfile)

Change memory contents

Jump to specified address (Execute)
Output file

Fill memory area with constant
Compare memory areas

Batch mode

Start user program

Set top of memory

Extend MOS software

xHcwnTmponwhm=npzF

Table 1. The MOS operating system
command set.
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HEX
a0pp

MOS OPERATING

MOS-MONITOR
HEX
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INTERRUPT INPUTS AND
SKIP DISTRIBUTION
ggg

1800

RANGE, RAM
HEX MEMORY

1894

MOS—
MONITOR
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cos

MOS OPERATING

RANGE 1K STACK

2009
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SOFTWARE
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OUTPUT

RESERVED BUFFER

SCREEN AND
KEYBOARD DRIVER

17FF

MEMORY LIMIT

€000, MODEL P1, e

BASIC EXTENTION

FFFF

1AFD

INPUT
BUFFER

1B7D

USER RANGE

UP TO 48K 18CO

VARIABLES
1C00

RESERVED
1FFF

Fig. 3. Where the memory goes and what it's used for.

for examining or changing the contents
of the 8085 registers. COS is described as
‘.. .asimple job control language’ — a
term more frequently used in the context
of mainframe systems! Together with
the device drivers — keyboard, printer,
disc and, unfortunately, screen — MOS
would be a powerful programming tool
for experienced software engineers. In-
experienced programmers need not ap-

ply.

Languages

Included in the price of an Alpha-
tronic are a CP/M 2.2 disc and a Micro-
soft Extended BASIC. A Macro-80
Assembler and a Text Editor are also
available while a BASIC compiler, FOR-
TRAN compiler and Pascal are under
development.

The virtues or otherwise of CP/M are
a contentious issue, to say the least; to
say the least, I'm not a fan. On the other

hand, Microsoft BASIC just keeps getting
better. This version has several new and
extremely useful functions I'd not en-
countered before, such as DSKI$,
DSKO$ which allow reading or writing
directly to or from a specified drive,
track and sector. Full error trapping
facilities are included although the list of
numbered errors is rather short.

There were some curiosities, too.
CLEAR always generated one of two er-
ror messages, even when using an exam-
ple from the manual; LOC (File Number)
and FPOS (File Number) appeared to per-
form identical functions and using REC
(as in RECord number) as a variable
name generated a Syntax Error, in-
dicating that it possibly is a reserved
word although it is not mentioned in the
manual. And surely the logical antonym
of MOUNT is DISMOUNT? Why, then,
REMOVE?

Documentation

A set of rather brief operating in-
structions, a BASIC manual and a CP/M
manual are included with the Alpha-
tronic. The System Handbook, describ-
ing the MOS and I/O device drivers, is not
generally available to non-professionals.

As usual, the standard of documen-
tation is somewhere between inade-
quate and hopeless. Adler have once
again demonstrated that technical

The internal card-frame showing the room left for system expansion and the generous use of shielding against magnetic fields. The fan is a
welcome inclusion.
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manuals should not, nay NEVER, be
written by the people who design the
equipment. Engineers are not writers,
isn't it obvious?

The System Handbook is particular-
ly chronic, partly because it has been
hastily translated from the Cerman
original. It contains some appalling er-
rors, as well as the more usual, simply
obscure remarks. For example, a
paragraph describing how parameters
are passed to the screen driver contains
this cryptic comment: ‘The driver must
be the respective number of times’
Eventually the pfennig dropped and the
sentence became something like this:
the driver must be called each time a
parameter is passed. Far worse was the
sample machine code routine for
reading information directly from a disc.
Attempts to run this program — entered
character for character off the printed
page — kept returning a Syntax Error in
Line 350. Spot the error — no prize for
any place.

350 READ = BF0O: FBYT = BF7F: BUFFER
= BF80

Software

Two utility routines are provided on
the MBASIC disc. FOKO, used to format
new discs, is viciously user-unfriendly.
Specifically, it will not warn if the disc be-
ing formatted has already been in use
and as a result valuable files can be lost
— possibly forever, if a back-up hasn't
been made. The second routine, ‘ALLOC/,
sets up the soft-sector file directory; it ap-
pears to be harmless. A general purpose
data base management system running
under MBASIC is also supplied free with
the Alphatronic.

A considerable number of software
packages, covering most small business
applications, are already available and
the list is growing, see Table 2.

And In Conclusion. . .

The Alphatronic appears to have
been designed by engineers whose
previous experience has been entirely in
mainframe equipment. They seem to
have missed the point that the micro-
computer is quite a different animal. For
example, while the Alphatronic’s ability
to emulate an IBM terminal, or its
capability for genuine batch program-
ming, will no doubt be useful to some,
they are facilities not usually required for
most small business applications.

By adopting a design scheme based
on mainframe or mini-systems, they have
introduced complications — particular-
ly in screen handling procedures — that
the average user will find frustrating and
annoying, largely because the Alpha-
tronic is not compatible with most other
microcomputers.

What this means, in the end, is that
Mr Average, unless prepared to spend a
considerable amount of time sorting out
the screen driver routines, will be unable
to adapt programs written for a PET, say,
to his Alphatronic. He will be effectively
cut off from the large number of useful
or just plain interesting programs
published in Computing Today, and will
be completely dependent on commer-
cial software packages.

The effectiveness of the Alpha-
tronic, then, will depend not so much on
the machine itself as on the quality of the
software. Unfortunately the indications
are that one of the utility programs and
at least some of the available software
are, like the machine itself, not terribly
well thought out.

It's not often that a microcomputer
can be assessed in one word, but there is
just one expression which fits the Alpha-
tronic.

Fragile. Handle with care.

Two serial ports, one bus port and the video output are the socketry supplied.
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Compuserve Ltd, Payroll system

13-14 Charterhouse £POA

Square

London EC1

01-253 7256

Tridata Micros Ltd, Payroll system

Smithfield House, £POA

Digbeth, Birmingham

021-622 6085/6

Pakenorth Ltd, Ledger system

600 Kingston Road, £POA

Raynes Park,

London SW20 8DN

Microtrend MBASIC:

PO Box 51, Statistics,

Pateley Bridge, File utility &

Harrogate, editing,

Yorkshire HG3 5DP Sales,
Financial,
Accounting &
payroll,
Data base,
Mailing list,
Tutorial,
£30-£600
CPIM:
Wordprocessor,
Communications,
Teletype emulator
£75-350

Table 2. A reasonable amount of business
software is coming onto the market for the
system.

CPU Intel 8085A

Clock 3 MHz

Operating system 6K ROM, 1K RAM
DOS and VOS 9K

User memory 48K

1/O connections Serial RS232 printer
Additional R$232

IEC parallel bus

Keyboard QWERTY (BS 2481)
Hall Effect switches
10-key numeric pad
Cursor control keys
6 programmable

Disc Drives function keys

Capacity 2x5% ", 320K total

Format Single sided, double
density soft sectored

Tracks 40

Sectors per track 16

Bytes per sector 256

Mean access time 140 mS track to track

Transmission rate 125 bits/sec

Dimensions 200x470x500 mm

Weight 14kg

Visual Display

Screen size 127

Phosphor colour  green

24 lines of 80 characters
programmable normal

Character display

or reverse
Weight 7.5kg
Price £1,825 excl VAT

Adler Business Systems
Ltd,

27 Goswell Road,
London EC1M 7A)
01-250 1717

Distributed by

Table 3. The Alphatronic’s vital statistics.
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scriptions

For the next two months we are making a very special offer to our
readership. If you take out a subscription to Computing Today we’ll send
you, absolutely FREE, a copy of Home Computing: Games Programs.
This publication normally costs £1.75 and is packed with some of the
best games and simulations that have been published in early issues of
Computing Today.

What’s more, if you are not satisfied that Computing Today fills your
requirements as a personal computer magazine within THREE
MONTHS then we’ll refund your money for the unexpired portion of
subscription.

What have you got to lose? The opportunity to get the country’s fastest
growing personal computer magazine delivered to your door each
month, a FREE book of games programs that would cost £1.75 in the
shops and a money back guarantee. Don’t miss out, make 1982 the year
vou start to take Computing Today every month.

All you have to do is send us your cheque, or Postal Order for £11.25 or
you can spread the load with your Access and Barclaycard. Simply fill in
the form and send to:

Subscriptions Offer, Computing Today, 145 Charing Cross Road,
London WC2H OEE.

Please debit my ACCESS (| BARCLAYCARD account [
(Do NOT send your card) I would like to take advantage of your

...................... Tl SRl special subscriptions offer. Please
NAME (Blocketplislopless®)  mail me Computing Today each

|
! i
' :
]
' |
I RIIERE o T O e o R e S :
I ............................................. with mv FREE copv of “ome I
I ............................................. Computing: Games Progralln‘;.d {

I enclose a Cheque /Postal Order
CraditCardNO. .. - o .o v oS o L0 o SoRTe:

l Sighed oo it e s sasinaivieivaee s e % | for£..... (M.kc pavable to ASP Ltd) i
| )
ity kel Do e 00 R Lk b Stme e B ek ot il o e B i Sl it |

COMPUTING TODAY NOVEMBER 1981 4



CHOOSINGA COMPUTER
MADE SIMPLE

Made simple...

Made simple...

Choosing a computer is . . . Choosing a computer is more than just
choosing a computer. That is, it's a lot more than just hardware. Mind you,
PET stacks up very well when it comes to the computer itself. Because at
Commodore we've been involved with microcomputers for over
20 years — in fact, many other manufacturers pay us the compliment
of using our microchip for their own computers.

So, when you choose PET you know you have a
microcomputer that everyone in the business admires
and respects.

...choosing software . .. Our software
programs live up to the quality of our computer. The
range, from both Commodore and specialist
suppliers, covers everything from word processing,
stock control and payroll to accounting and information
processing. As well as specialist applications for
education and the sciences.

COMMODORE PET
Quite simply, Britain’s biggest
selling microcomputer

42

FOR WORD
PROCESSING

Made simple...

SERVICE
i
BACK-UP

Made simple...

For light relief, we've a pretty impressive range of games and other brain-

EDUCATION

Made simple .

IMPROVING
~ ON PET

Not so simple

teasing packages.
...choosing value. .. Our computers start at under £200 and go

through to £3000 — which will buy you a complete business system. The
extent of our range makes sure that you'll easily be able to choose the right

computer for your individual needs.

...choosing a dealer ... As you can see, you

do get nationwide dealer back-up with Commodore
What'’s more, many of our dealers have specific
expertise — which means they can advise on anything
from business systems to specialist technical
applications. So, if your particular problem is of a
highly specialised nature, it may be best to

contact our Information Department direct.

They will then recommend the dealers who
understand — and who speak your kind of language.
...choosing your computer . .. Itall adds up.
By choosing a PET you're getting the kind of
systems and service that you'd expect from Britain's
biggest selling microcomputer.

N N BN BN DI BN BN BEE BN BN B S S -
Send to: Commodore Information Services, P.O. Box 109, Baker Street, High WWycombe 1
Tel: Slough 79292.
l I'd like to know how a Commodore PET will make choosing a computer simple for me. l
Name . I
I Company I
Address :
Tel: 24 CT2
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LONDON AREA

Adda Computers Ltd
W13,01-579 5845

Byteshop Computerland
NI, 01-387 0505

Capital Computer Systems Ltd
W1,01-636 3863 & 637 5551

Centralex - London Ltd
SEI13,01-3184213-7

Chromasonic Electronics
NI19,01-263 9493/9495

Healey Management Services Ltd
El,01-247 2858/3149 -

Home and Business Computers
El2,01-4725107

Logic Box Ltd
SW1,01-222 1122/5492

Merchant Systems Limited
EC4,01-583 6774

Metyclean Ltd
EC4,01-236 2000

Micro Computation
N14,01-882 5104

Micro Computer Centre
SW14,01-878 70447

Sumlock Bondain Ltd
ECI,01-250 0505

The Computer Shop (City) Ltd

ECI.01-628 3531

HOME COUNTIES
Millhouse Designs Ltd
ALTON, 84517
The Computer Shop (Banbury) Ltd
BANBURY, 3477
H.S.V. Led
BASINGSTOKE, 62444
M.M.S. Limited
BEDFORD, 40601/2
Bracknell Computers
BRACKNELL. 52929
D.D.M. Direct Data Marketing Ltd
BRENTWOOD, 229379 & 230480
Amplicon Micro Systems Limited
BRIGHTON, 562163 & 608331
T &V Johnson (Microcomputers Etc) Ltd
CAMBERLEY, 20446
Wego Computers Ltd
CATERHAM, 49235
The Computer Shop (Caversham) Ltd
CAVERSHAM, 481555
Dataview Ltd
COLCHESTER, 865835
DaVinci Computers Ltd
EDGWARE, 01-952 0526
Micro-Facilities Ltd
HAMPTON HILL, 01-979 4546
Cream Computer Shop
HARROW, 01-863 0833
L &) Computers
HARROW, 01-204 7525
South East Computers Ltd
HASTINGS, 426844
Bromwall Data Services Ltd
HATFIELD, 60980/67 | | |
Alpha Business Systems.
HERTFORD, 57425
Commonsense Business Systems Ltd
HIGH WYCOMBE, 401 16
Kingsley Computers Ltd
HIGH WYCOMBE, 449749
Computer Sales & Software Centre Ltd
ILFORD, 01-554 3344
H.B. Computers Ltd
KETTERING, 520910
H.B. Computers (Luton) Ltd
LUTON, 426887/416892
South East Computers Ltd
MAIDSTONE, 681263
Photo Acoustics Ltd
NEWPORT PAGNELL, 610625
WATFORD, 32006 & 40698
Sumlock Bondain (East Anglia) Ltd
NORWICH, 26259 & 614302
The Computer Shop (Oxford) Ltd
OXFORD, 722872
T & V Johnson (Microcomputers Etc) Ltd
OXFORD, 721461
Arden Data Processing
PETERBOROUGH, 49577 & 67831
HS.V. Ld
SOUTHAMPTON, 331422
Sumlock Tabdown Ltd
SOUTHAMPTON, 26647
D.D.M. Direct Data Marketing Ltd
SOUTHEND-ON-SEA, 65787 & 64589
Scan Computers Ltd
STORRINGTON, (09066) 5432
The Computer Room
TONBRIDGE, 355962
Orchard Computer Services
WALLINGFORD, 35529
Microchips.
WINCHESTER, 68085
P.PM. Ltd
WOKING, (04867) 801 | |
Petalect Limited
WOKING, (04862) 69032 & 21776

MIDLANDS
Byteshop Computeriand
BIRMINGHAM, 021-6227149
C.PS. (Data Systems) Limited
BIRMINGHAM, 021-707 3866
Camden Electronics Limited
BIRMINGHAM, 021-773 8240
Joseph Ware Associates Ltd
BIRMINGHAM, 02 |-643 8033
Marchant Business Systems Ltd
BIRMINGHAM, 021-706 8232
Micro Associates
BIRMINGHAM, 021-328 4574
Peach Data Services
BURTON-ON-TRENT, 44968
Catlands Information Systems
CHESTER, 46327
PEG Associates (Computer Systems) Ltd
COVENTRY, 20246
Davidson-Richards Ltd
DERBY, 366803
Taylor Wilson Systems Ltd
DORRIDGE, (056 45) 6192
Caddis Computer Systems Ltd
HINCKLEY, 613544

Arden Data Processing
LEICESTER, 22255

Roger Clark Business Systems Ltd
LEICESTER, 20455

AJR Lid
NOTTINGHAM, 206647

Betos (Systems) Ltd
NOTTINGHAM, 48108

Byteshop Computerland
NOTTINGHAM, 40576

PEG Associates (Computer Systems) Ltd
RUGBY, 65756

Synchro Computing Ltd
STOKE-ON-TRENT, 825391

Walters Computer Systems Ltd
STOURBRIDGE, 7081 |

The Computer Shop (Swindon) Ltd
SWINDON, 69406

McDowell, Knaggs & Associates Limited
WORCESTER. 28466

YORKS AND HUMBERSIDE
Ackroyd Typewriter & Adding Machine Co. Ltd
BRADFORD, 31835 & 32243
Allen Computers
GRIMSBY, 40568
Microprocessor Services
HULL, 23146
Microware Computers Ltd
HULL, 562107
Holdene Ltd
LEEDS, 459459
Yorkshire Electronics Services Ltd
MORLEY, 522181
Computer Centre (Sheffield) Ltd
SHEFFIELD, 53519/58873|
Holbrook Business Systems Ltd
SHEFFIELD, 484466
Estate Computer Systems
SLEAFORD, 305637
Mitrefinch Ltd
YORK, 52995

NORTH EAST
Currie & Maughan
GATESHEAD, 774540
Dyson Instruments
HETTON, 260452
Key Computer Services Ltd
NEWCASTLE-UPON-TYNE, 815157
Intex Datalog Ltd
STOCKTON-ON-TEES, (0642) 781 193

MANCHESTER AREA
Byteshop Computerland
MANCHESTER. 061-236 4737
Computastore Limited
MANCHESTER, 061-832 4761
Cytek (UK) Limited
MANCHESTER. 061-872 4682
Executive Reprographic Ltd
MANCHESTER, 061-228 1637
Professional Computer Services Ltd
OLDHAM, 061-624 4065
Catlands Information Systems Ltd
STOCKPORT, 06| -477 6699
Catlands Information Systems Ltd
WILMSLOW, 527166

LIVERPOOL

Stack Computer Services Ltd
BOOTLE, 051-933551 |

Aughton Microsystems
KIRKBY, 051-548 7788

Rockcliff Micro Computers
LIVERPOOL, 051-521 5830

The Computer Shop (Southport) Ltd
SOUTHPORT, 77783

NORTH WEST

B & B (Computers) Limited
BOLTON, 26644

Tharstern Limited
BURNLEY, 3848

Preston Computer Centre
PRESTON, 57684

WEST COUNTRY

Radan Computational Ltd
BATH, 318483

Calculator Services & Sales (Bristol) Ltd
BRISTOL, 779452/3

Sumlock Tabdown Ltd
BRISTOL, 276685

T & V Johnson (Microcomputers Etc) Led
BRISTOL, 42206

A.C. Systems

EXETER 71718

South Coast Business Machines Ltd
FERNDOWN, 893040

Milequip Ltd
GLOUCESTER. 411010

Devon Computers
PAIGNTON, 526303

AC. Systems
PLYMOUTH, 26086 |

JAD Integrated Services (Plymouth) Ltd
PLYMOUTH, 6626 16 & 29038

J.M. Computer Services Ltd
TRURO, 71626

WALES
Sumlock Tabdown Ltd
CARDIFF, 41361
Sigma Systemns Ltd
CARDIFF, 34869 & 21515
Reeves Computers Limited
CARMARTHEN, 324412
Computer Supplies (Swansea)
SWANSEA, 290047
SCOTLAND
MacMicro Ltd
BEAULY, 046-371 2774
Holdene Microsystems Ltd
EDINBURGH, 031-668 2727
Byteshop Computerland
GLASGOW, 041-221 7409
Gate Microsystems Limited
GLASGOW, 041-221 93724
Robox Ltd
GLASGOW, 041-221 8413/4
Ayrshire Office Computers.
KILMARNOCK, 42972
NORTHERN IRELAND
Northern Ireland Computer Centre Limited
HOLYWQOD, (02317) 6548
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SUBMISSIONS

way, are you interested in writing for your own magazine? Com-

puting Today is always on the look-out for interesting articles, in-
novative programs and useful projects and we are sure there are many
readers who have the capability to pass on their hard won knowledge to
others. Not only will this make the magazine a better one, it will also put
some money in your pocket to finance your computing further.

Are you interested in writing for our magazine? Or, to put it another

Featuring You

The main bulk of the magazine is usually taken up with feature ar-
ticles, reviews, projects and general topics. Each of these articles at-
tempts to convey the necessary information as clearly and concisely as
possible, at the same time remaining easily readable. Articles of this
nature can be thought of as similar to a school ‘essay’ in that they must
have a beginning, a middle and an end. Diagrams and photographs are an
enormous help to any article, the old adage of a picture being worth a
thousand words holds very true in this case.

If you are a regular reader of the magazine you will know the ‘style’
in which we write. Generally each section of the article that deals with a
new topic is given its own heading and, while not essential, headings do
help to increase the readability of the final text. We prefer all copy to be
typewritten on one side only of a page, using double line spacing and with
large margins on each side of the text. However, this does not rule out the
submission of hand-written material provided it is clearly legible and set
out in a similar way.

All associated diagrams and photographs should be clearly labell-
ed both as to their intended use and as to where they relate in the text. Cir-
cuitdiagrams should follow the standard style of component designation
and layout that is used throughout Computing Today. All components us-
ed in a given circuit must also be listed in a single table or Parts List to
avoid any possibility of confusion.

Programming For All

In general the format for computer programs follows that of ar-
ticles. We cannot accept any program that is not accompanied by a full
listing, and TAPES ARE TOTALLY UNACCEPTABLE. While it is desirable
to have a printed listing, it is not at all reasonable to expect everyone to
have access to a printer so typewritten or even good handwritten copy
will be considered.

Remember to include sufficient detail to enable people who don’t
own an identical piece of hardware to be able to follow your program.
You must alsoinclude descriptions of any part of the software that is uni-
que to your machine; SYS calls, POKEs etc. All graphics characters must
be detailed with their associated codes and cursor controls should be
presented in the CT standard format. The use of printers which give
graphical output is acceptable provided all the graphics are fully expand-
ed. It is often worth including a photograph or drawing of the display pro-
duced or an actual sample run if possible.

Remember that the frustration you feel when you can’t run a pro-
gram, due to lack of documentation, will be felt by everyone else if YOU
send in a program in that same state!

Soft Spots?

The Softspot features are really programming ideas that are sub-
mitted by readers. Because of this they do tend to be for specific systems.
They must be submitted in the same format as other programs, ie printed
or typewritten, but will probably contain less general detail and more
specific machine instruction. The more detailed a program submitted for
a Softspot the more chance of it being considered as a feature in its own
right!

Paying For It

It takes up to four working weeks for any submitted material to get
through the system. At tie end of this period a decision is made as to
whether it is acceptable or not and, if it is, a letter will be sent informing
you of its acceptance and the rate offered. If it is found unsuitable we will
return the program or article at this stage.

If for any reason you feel the sum we are offering you is not in line
with the amount you anticipated then you should discuss this with the
Editor. (This is very unlikely as we pay some of the highest rates in the
field.) All payments are made upon publication, that is you will receive
your cheque in the same month as the magazine appears on the streets.

The Right To Copy

Once it has been published, copyright to the material passes to us.
Under special circumstances this copyright may be retained by the author
but this must be negotiated at the submission stage. Because we own the
copyright it is a breach of publishing law to reproduce the material
anywhere else without the express written consent of the Editor. Under no
circumstances may a program be re-published for profit: the penalties are
high.

Benefit To All

Writing for a magazine like CT not only gives you the pleasure of
knowing that some 60,000 people read what you have written, but also
goes some way to paying for that new piece of equipment you have set
your sights on.
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UK101-0HIO - SHARP - MICROTAN-

WORD4WORD

STUNNING NEW TRS80/VG WORD PROCESSOR
Why pay £75-£150 + for a Word Processor? WORD4WORD gives you all the facilities you
could wish for in a WP for a sensible price.
Amongst the features included are:
FULL SCREEN EDITING & TWO-WAY SCROLLING
FULL TEXT INSERTION/DELETION ANYWHERE ON SCREEN
GLOBAL SEARCH AND AMEND
TEXT SEARCH — TOTAL TEXT MOBILITY
TEXT FORMATTING TO SCREEN OR PRINTER
CASSETTE STORAGE OF TEXT
VISION LOAD OF STORED TEXT FROM CASSETTE
STANDARD LETTER ROUTINES
TABLE GENERATION
PAGE LAYOUT AND NUMBERING
COMPREHENSIVE PRINTER CONTROL
TEXT HIGHLIGHTS FOR U/L CASE RECOGNITION
FILE HANDLING ON'CASSETTE AND DISK
MANY OTHER FEATURES ARE INCLUDED IN WORD4WORD. WE WOULD NEED SEVERAL
PAGES TO DO JUSTICE TO THIS SUPERB PRODUCT! WORD4WORD IS COMPARABLE
TO MOST PURPOSE BUILT WP SYSTEMS. AVAILABILITY IS IMMEDIATE.
COMMISSIONED AND DEVELOPED BY PREMIER PUBLICATIONS — NOT AN IMPORTED
PRODUCT.
PRICE: CASSETTE £33.95, DISK £37.95

* SOFTWARE *

MICROTAN CATACOMBS — STRATEGY GAMES —
GAMBLING GAMES — UTILITIES — AIR/SEA
BATTLE — ADVENTURES — CODEBREAKER —
SCRAMBLER

SHARP CATACOMBS — UTILITIES — ADVENTURE and
many more

TRS 80 and DRAUGHTS — 501 UP (DARTS) — ADVENTURES

VIDEO GENIE
UK101 and OHIO

— CRIBBAGE — UTILITIES and many more

FINCAL — MARTIAN RESCUE — MODERN
BASILISK — MICROBOUND — NEW ADVENTURES
— FLOPTRAN — TURNEMUP — EMPIRE BATTLE
— TANK BATTLE — U.F.0. — BOMBER DEFENCE

CEGMON now only £25.87

for TRS 80 and

TOOKIT 2 VIDEO GENIE

TOOLKIT 2 now features 17 new easy-to-remember command words which greatly enhance
an already powerful BASIC, and gives you a machine code monitor for the first time:
REPLACE allows you to find and replace any string, word or variable in a BASIC listing.
VARS gives a list of variables on screen.

TRACE displays the WHOLE line of BASIC durng operation.

ABBREV allows you to define 26 BASIC words as single-key entries

RENUMBER will operate from any start in any increment

BLANK removes unwanted spaces and LET from your listing

VTAPE allows vision loading (see below for full details).

MC — a full machine code monitor.

Other words are VARTRACE, PAGE, OLD, DUPL, FIND, LFIND, LVARS, LREPLACE,
REMKIL

PRICES: CASSETTE £29.95, DISK £32.95, FLOPPY TAPE £31.95. P&P: Cassette/ Tape 60p,

Disk £1
an answer to a problem

VTA P E for TRS80/VG owners

At last you can watch your tapes load properly, and check your program as it goes in! VTAPE
shows ALL the BASIC lines (except the line number) as they are being loaded. BASIC words
are correctly displayed — they do NOT appear as graphics. Adjustments for tape input level
etc, can now take a few seconds instead of hours. Problems can be spotted quickly and
easily. Also APPENDs BASIC programs. PRICE: £7.95.

TWO-TO-TAPE

Superb new utility for TRS80/VG (non-disk) giving you total control over TWO cassette decks.
SYSTEM command extended to both cassette decks. Extended LOAD commands (auto
execute, filename override).

Screen can be saved to and loaded from tape. Tape analysis routine for many common
formats. Compatible with TOOLKIT 2. Uses only 1K of code. All commands to either deck.
Suitable for Video Genie and expanded TRS80

PRICE: £19.95, or send for more details.

ALL PRICES QUOTED INCLUDE VAT
SOFTWARE NOW AVAILABLE

PREMIER, Britain's leading hobby software specialist, announces a new range of TOP
QUALITY programs for the ZX80/81 computers, all on cassette with full user documentation,
fully tested before release and all original games commissioned by PREMIER to the highest
possible standards. Send SAE today for a full list of software available.

TRS80-V.GENIE-and now ZX80/81

BASIC 5 — for UK101 and OHIO

the most devastating enhancement yet, adding 17 new BASIC words to your interpreter which can be used in program lines and give machine code response speed to graphics and

formatting!

PRINTUSING, HLIN, VLIN, SCR, BLK, SET, TEST, GET, GS, GT, GO, GO$, RD, PRINTAT, INAT, Wi, CWI
Graphics — HLIN, VLIN, SCR, BLK, SET and TEST allow generation and manipulation of graphics at speeds which are unimaginable in BASIC.

Formatting — PRINTUSING, PRINTAT and INAT allow total control over screen output.

Programming — GET (key), RD (READ DATA), GS & GT (GOSUB and GOTO a variable), GO & GO$ (GOTO a machine code routine), allow total program flexibility
WI and CWI allow CEGMON users to manipulate their screen under variable control using one command, in hex or decimal.

BASIC & is available for CEGMON and MONO2 ONLY. STATE precisely your computer and monitor when ordering. Comes complete with comprehensive manual.

PRICES: DISK £17.95, EPROM £19.95, P&P: DISK/EPROM £1

TES 2 NEW LOWER PRICES!

8K RAM board {for 16 x 2114)

8K EPROM card (for 4 x 2716)

Motherboard + PSU

— all above: kit £29.95, built £39.95. Mini ROM/EPROM board: kit £14.95, built £20.95. J1
Buffer board: £19.95, built £29.95. Screen Enhancement Kit: £49.95, built £64.95.

MINI EPROM BOARD

Takes all your BASIC chips (ROM or EPROM) off your main board and on to our Mini EPROM
board, then plugs into BASIC 4, leaving three slots on the main PCB for EPROMs of your
choice. As an introduction, we are selling this board at the low price of £14.95 (kit) £20.95
(built)

BASIC 4 Cassette File Handling System

This new EPROM for the UK101/0HIO range provides a comprehensive file handling system,
capable of working at up to 4800 baud.

* Named programs to cassette

* Verify tape contents facility

* Reliable high-speed save/load

* Selectable auto-run of loaded BASIC/MC program

* Crash recovery command

* Seven new save/load commands

* Fully compatible with existing software
PRICE: £11.95

EXCEPT

CODEKIT

A COMPLETELY NEW, ORIGINAL LINE ASSEMBLER/DISASSEMBLER/EDITOR FOR THE
UK101/SUPERBOARD
Immediate availability on all versions.
Please note: CODEKIT will run under the following monitors only — Original Superboard
monitor, both Compshop monitors and the logical upgrade, CEGMON.
PRICES: Tape £14.95, Disk (6% *) £17.95, EPROM £19.95, P&P: Tape 60p, EPROM/Disk £1.

INVADERS

Quite simply the best machine code game ever written for the UK101. Premier have succeeded
where others have failed. Our Invaders is faster than any version we have yet seen, including
arcade machines Warning! It's completely unplayable at 2Mhz.

Invaders has all the features you expect, plus superb graphics and two-player option.

PRICE: £7.95

SPECIAL OFFERS!

UK101/0HIO TOOLKIT 2 + Mini EPROM Board — £29.95
COKEKIT (in EPROM) + Mini EPROM Board — £29.95
BASIC 5 {in EPROM) + Mini EPROM Board — £29.95

POSTAGE and PACKING: Software 60p per order, EPROMS £1 per order, Hardware £1.50 per
item (maximum £3). Catalogue FREE €T

All the above products CEGMON are only available from Premier Publications.
We will be pleased to send you details of our software range for your computer — phone or write today

BARCLAYCARD

(e 0
VISA

Premier Publications

12Kingscote Road Addiscombe Croydon Surrey Telephone 01:656 6156




Henry Budgett

# FILE

his section of the magazine will be
I used as a forum to answer your en-

quiries in public, and will be a
regular feature from now on. It does not
replace our Technical Enquiry service,
which deals with problems occurring
within the magazine, but will hopefully
answer those questions that you've
always wanted to ask but have felt that
you should really know the answer to
already, or those that you wouldn’t be
able to ask anywhere else. Obviously we
can't print all the letters we receive in a
month so we'll select the most in-
teresting or amusing ones.

If you have a question for us, drop a
line to #FILE at our usual address but
don’t bother to include the usual SAE.
We can’t promise that you'll get a public
answer but we’ll do our best.

In The Beginning
Qur first enquiry comes from Mr G
Deakin of St Johns, Worcester.

Could you please tell me how much ex-
pansion in terms of memory and facilities
is available for a Video Genie EC3003
without using the expansion box, and is
this expansion external or internal?

Oh that all questions were as easily
answered! Sorry, Mr Deakin, but if you
won't pay the £195 for the basic expan-
sion unit the only extras you can add are
a parallel or serial printer and the floppy
tape system. The price given for the ex-
pander includes a parallel printer port,
an 5100 bus port and the floppy disc con-
troller; RAM is extra. Lowe Electronics
are the people to get in touch with as far
as the Genie is concerned and they will
be pleased to answer your enquiries.

Making A Meal. . .

Paul O’Hanlan of Brickhill, Bedford,
raised a fairly common problem when he
wrote:

| am writing to you to enquire on a
number of matters. The first deals with
various signs used on many computers
but not on my ZX81. The four main signs
are ‘@’, ‘#, 'VDU’ and '?’; the Triton is a
particular example. | would much ap-
preciate it if you could help me by telling
me what statements | could use instead of
those listed above.

The second matter concerns the
RANDOMISE function used in almost

Our second new feature is dedicated to coping
with the questions that arise from using your micro

every program today. Although | under-
stand the way it is set out on my computer
I am having great difficulty with conver-
sions.

The third problem is the plotting
function, | don’t seem to be able to put
more than one co-ordinate on a line.

My final question concerns the con-
version of language used on machines
such as the Mk-14 to the language used
on my ZX81. Is it possible to convert the
two languages and how would | go about
it?

A veritable bumper bundle here. The first
questions has, unfortunately, a number
of answers. The ‘@’ symbol means one
of two things. On the Triton it is the
variable allocated to the machine’s
single array, on systems that use
PRINT@ itdefines the screen location at
which printing will start.

Our dear old friend the * # sign has
rather a large number of possible mean-
ings. Onthe PET itis used to indicate that
an 1/O file is being PRINTed to or INPUT
from, on a very few systems it means ‘not
equal to’. On systems where the BASIC
supports PRINT USING it defines the
output format and, finally, it is used on
Triton to allocate space for printing
numbers on the VDU.

The VDU command, as far as | can
tell, is unique to the Triton and is used to
control specific functions of that device.
For example; any VDU command of the
form VDU 0,n performs control func-
tions such as‘Clear Screen’, ‘Line Feed’ or
‘Carriage Return’. These are all detailed
in our Graphic Details articles. VDU
commands of the form VDUnm act
rather like a POKE in that they place
character m at location n.

The ‘? symbol, where not simply be-
ing used in text is almost universally
shorthand for PRINT. The one exception
that I am familiar with is on the ATOM
where it is used as a QUERY function
which acts something like PEEK and

POKE. _
Your next question appears to have

got a little muddled. The RANDOMISE
function merely resets the seed of the
random number generator to a new
value thus ensuring a fresh set of random
numbers called by RND. The vagaries of
the RND function are such that it would
probably take most of this feature just to
explain them — I'll seewhat | cando ata
later date.

Machine language used on the
Mk-14 is that of the SC/MP CPU and, as

such, is totally and utterly incompatible
with that used by the Z80 CPU in the
ZX81! Conversion can be done, by hand,
and it takes a thorough working
knowledge of both processors to stand
much of a chance. Basically it's not
worth the effort!

For Free

It is nice to see that scme of our
readers are moving into the professional
side of the computer industry, having
learnt their basic skills at home or in col-
lege. A typical letter comes from MrM T
Brown of Ongar, Essex, who writes:

| have recently become a Data Control
Clerk in a computer department and am
interested in learning more about com-
puters and the computer history.

Could you please send me details on
the publications you have to offer and
their prices. As | am an employee in the
computer industry would | be entitled to
any free publications?

Well, the only computer publications we
produce are the magazine that you've
got in your hands and our Home Com-
puting specials but there are a number of
freebies that are sent to people in the in-
dustry.

The three main weeklies are: Com-
puting, Datalink and Computer Weekly.
The first two are published by VNU
Business Publications, 53-55 Frith Street,
London W1A 2HG and the other comes
from IPC Electrical-Electronic Press,
Quadrant House, The Quadrant, Sutton,
Surrey SM2 5AS. There is a bi-weekly
called ComputerWorld UK which is
published by Thompson Computer-
world Ltd, 146-148 Clerkenwell Road,
London EC1R 5D).

Because these, and the many others,
are generally controlled circulation
publications, you will have to fill in a
form specifying your job function. You
are unlikely to qualify for all of them.

The Last Word

Well, that's about it for this month.
Don't forget, this feature relies on your
enquiries to make it work so if you have
something you'd like aired in public drop
us a line.

Please keep your usual letters com-
ing in for our PRINTOUT page too — this
spot doesn’t replace that one in any way.

COMPUTING TODAY NOVEMBER 1981
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VIC 20 and NASCOM now added to our range of:-

TANGERINE PRODUCTS INCLUDING TANTEL
Video Genie £350 including V.A.T.
TUSCAN IN KIT OR ASSEMBLED FROM £299.00 + V.A.T.

PRINTERS: EPSOM and MX80 RANGE from £259.00 + V.A.T.

PRINTED PAPER: £1.50 per hundred sheets incl. postage
Branded Cassette tapes — MP12 — £5.20 per 10 incl. postage.

*372 Atari BASIC 5.30 390 ZX81 Pocket Book 4.95 F
289 BASIC Comp Progs for the 392 Pet Graphics 12.00 ﬁ gz,’t"vt:,:;'}‘g:,.s e
Home 6.50 155 6502 Applications Book 9 10 *371 8080/280 Assembly i
287 S-100 Bus Handbook  9.15 258 6502 Games 10 Language 6.75
261 TRS-80 Disk & Other 342 The Pascal Handbook 10 05 203 Simulating Stimulations 4.05
Mysteries 12.95 334 50 BASIC Exercises 9.10 204 Using the 6800 §
65 BASIC Computer 60 Programming the 6502 9.10 Microcomputer 4.85
Games 5.50 200 Programming the Z-80 10.05 317 Beginning Fortran 10.60
335 Microsoft BASIC 45 Advanced BASIC 6.85 394" PascallPiimar 1.15
Decoded 19.45 365 Apple Il Users Guide 11.50 395 Pet Interfacing 1.15
161 More BASIC Games  5.50 187 6502 Assembly Lang. 504 Writing Interactive :
354 50 Rip Roaring Games For Prog. 13.50 Compilers and
Sinclair ZX-80/81 4.95 256 6502 Gourmet Guide/ Interpreters 10.75
*385 Gettlng Acquainted with Cookbook 7.75 178 Fundamental §
your ZX- 4, 215 6502 Software Design 7.95 Algorithms 9.95
*387 Laymans Guide to 306 The Personal Computer 353 Mgsggg Cookbook 5.10
Microprocessors 7.95 Book. Bradbeer 5.25 356 6809 Assembly '
388 gdachma Language 159 Z-80 Assembly Lang. Language 13.50
rogramming made simple Prog. 13.50 i
for your Sinclair 8.95 40 Basic BASIC 6.75 oibtd e L e g

Postage 80p on books: Extra on Tangerine Equipment etc.
ANSAFONE FACILITY — 24hrs for Barclaycard and Access V.A.T. included (where applicable)

MICRO-PRINT LTD.,

B9, Church Street, Stoke-on-Trent,

Apple Machine Language
Assembly 9.05

Tel: (0782) 48348

\ * Easy, understandable
writing style
\ * Glossary of

MICROCOMPUTER COMPONENTS

LOWEST PRICES — FASTEST DELIVERY

micro terms CPUs 2.4576MHz 250 MEMORIES NEW
. 6502 4.95 4 MHz 1.65 LOW PRICES
6800 3.70 2114200 1 1.28
#6802 511 SUPPORT CHIPS swrommrizs b 1i1S
6809 11.80 6520 3.15 2114300ns 1 1.28
B0B5A 6.50 6522 4.95 (Low power for
= . Z80 CPU 4.00 6532 7.95 Acornetc) 25 118
g Z80A CPU 4.82 6821 1.74 2708 450ns 1 199
= 6840 4.20 % 186
' CRT 68488P 9n 2716450ns 1 2.49
z | CONTROLLERS 8850 1.70 fsnglebvl 25 237
| | 93B4AP 594 662 6.91 2532450ns 1 550
by ] 9365 62.90 8871Al 18.70 2% 5.31
i ; & 9366 62.90 68751 418 2732450ns 1 543
] : 6845 9.50 6880 1.07 % 524
6887 0.80 4116 150ns 1 1.15
B B8 enrens 2B N
i 0 4116200ns 1 0.80
NG ZN425E 350 8224 245 % 07
this book ZN426E 300 8228 39 4118200ns 1 3.0
Alec Wood has ZN4§;E 5.28 ggg& 2 % 3.23
. ZN428E 4.78 3 7.9 6116200ns 1 1095
setout to dispel ZN429E 210 8255 395 %8 % 9%
the mystique that ZN432 28.09 AY-3-1015 3.90 8264200ns 1 12.00
surrounds the ZN4z3 2259 AY-5-1013 3.45 B4k 1 2% 1100
H i ZN44D 56.63 AY-5-2376 6.95
microprocessor. He tells ZN450E 7.61 MC1488 0.64 REGULATORS
you what a microprocessor Data Converter H'book mg}ﬁ% ES 7805 0.50
i 1.00 . 7812 0.50
is, what binary arithmetic Dt s MC 14412 750 e o0
is, and how the microprocessor 9.95 RO-3-2513L 7.70 7912 0.55
uses it to carry out arithmetical RO-3-2513U 7.70
; Z80CT 4
operations. If you have ever been 5?;;“3 0.90 ZE0A Cﬁc i % gpl.lﬁ SOCKETS
confused by microprocessors, this book B1LS96 0.90 Z80 DMA 11.62 14 pin
is for you. 81L597 0.90 ZB0A DMA 9.99 16 pin
81.598 0.90 Z80 DART 7.18 18 pin
lllustrated Paperback 160 pages 8T26A 150 280A DART 7.18 20 pin
216 x138mm 0 408 00580 7 £4.95 8T28A 1.50 280 PIO 378 22 pin
BTN 1.50 Z80A PIO 3.78 24 pin
- i LU BN e
Practical Microprocessor Systems a1se te o ZMgel L BE . m
i i CRYSTALS Z80A SIC-0 13.95
lan R. Sinclair 1 MH2 3.00 2804 S10-1 1395
1.8432MHz 2.50 Z80A S10-2 1396

A book for those wishing to get to
grips with the practical
aspects of microprocessors.
For the student, technician or
home enthusiast.
lllustrated Paperback 144 pages £4.95
216 x138mm 0408 00496 7 3

Order NOW -from your local bookseller

Particulars of other books on Computers available upon request or in case of difficulty
send cash with order to Patricia Davies. Marketing Manager at the address below

[\Tewnes Technical Books
Borough Green,Sevenoaks,Kent TN15 8PH

* Describes the microprocessor
as part of a system

* Covers practical aspects

(CT/11.81)

OFFICIAL ORDERS WELCOME QUANTITY DISCOUNTS AVAILABLE

MIDWICH COMPUTER
COMPUTER LIMITED,
Dept CT/1 Hewitt House,

All prices exclude Post and
Packing (50p on orders under
£10) and VAT. All orders
despatched on day of receipt

" with full refund for out of stock
items if requested.

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

CREDIT CARD ORDERS WELCOME (ACCESS AND VISA)
24 HOUR TELEPHONE SERVICE
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TWO SIDES TO
YOUR SUCCESS FROM VERO

£
'!
f
i

The Low Cost Eurocard Size Microboard=—=—=—=—"—"—"— "" v

Fully Compatible with indirect connectorsl rLease ORDERCODE |DESCRIPTION |  SIZE PRICE -|
and Card Frames to the latest international I T 200-22271B | MICROBOARD |160 x 100mm| £3.47 each (including |
specifications. I 200-22270E___| MICROBOARD [160 x 233mm | £5.47 each VAT & carriage)

Accepts any Integrated circuit package - |
allows high packing density. i |

Screen Printed with ‘isiand’ | Name: i
pattern for ease of use - ideal L | Address:
for solder and wire wrap | I
applications. Postal Code: |
Vero Electronics Limited, Retail Dept., Industrial Estate, i At T S NG Siias l

Chandler’'s Ford, Hampshire SO5 3ZR. Tel (04215) 62829

- Specialists say. . .
atl'Ol'\lcS Enter the NEW
Computer Age
with the well proven

video genie system

as Reviewed in May issue

® 12K MICROSOFT BASIC

® 16K RAM

® UHF MOCULATOR

® INTERNAL CASSETTE

® 2nd CASSETTE INTERFACE

SPECIAL
s £299,00
PRICE L] VAT

* 100's OF PROGRAMS
AVAILABLE % TRS-80 LEVEL Il
* DISK DRIVE IF REQUIRED SOFTWARE COMPATIBLE

If you cannot call write for FREE illustrated leaflet

PRESTEL \0%°

NOW .

The fabulous ‘TANTEL’ adaptor is now available
from Catronics at only £170 + VAT.
This compact unit sits on your desk or chair and
will drive virtually any television set, B/W or
colour. Send to Catronics for full details.

* EXPANSION BOX

ssawy CREDIT TERMS available. Pay by Access, Barclaycard or
bﬂ 3 Catronics Creditcharge Card.
Personal Shoppers Welcome.

CATRONICS LTD (Dept. 191),

COMMUNICATIONS HOUSE,

20, WALLINGTON SQUARE,

WALLINGTON, SURREY SM6 8RG.

Tel. 01-696-6700 (9am to 5.30pm. Sat 12.45pm)/Closed lunch 12.45-1.45.

COMPUTING TODAY NOVEMBER 1981

STRETCHING
YOUR Z2X81
OR ZX80

TOITS 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. CT Computer Publications, Unit 3,
33 Woodthorpe Rd., Ashford, Middlesex TW15 2RP
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Mike James

igh level languages have, more or
ﬂ less, banished assembly language

programming from the home
computer market. The exceptions to the
rule are those written by enthusiastic
systems programmers experimenting
with new languages or those demanded
because an element of real time control
is involved.

Real time control can mean switch-
ing signals on your model railway, con-
trolling some production machinery,
running a lab experiment or the almost
legendary micro application — running
your central heating system! It's obvious
that with such a wide range of activities
real time control is an important area of
microprocessor application — when
you hear reports of the microprocessor
revolution you find that it's control ap-
plications that account for most of the
innovations. After all, computers have
been bookkeeping and sorting pay
packets for along while but are relatively
new in washing machines! It is obvious
that some way must be found to enable
more people to solve control problems,
and it is equally obvious that the solution
lies in using a high level language. But
which one?

Most microcomputers come ready-
equipped with BASIC, whichi s fine if you
want to carry out some calculations or
print a few messages on a VDU.
However, if you want to control some
piece of equipment connected to your
micro then BASIC, as it stands, has
several disadvantages. It is usually too
slow to keep up with events in the out-
side world, it has no standard way of
‘talking to’ or communicating with exter-
nal devices, apart from the commands
INPUT and PRINT, and it has no stan-
dard way of connecting devices to the
micro. All these problems make using
BASIC just as difficult as using assembly
language in control applications. Usual-
ly a control program in BASIC is nothing
more than a long list of PEEK and POKE
statements (see below). It is therefore im-
possible to read and to understand, and
difficult to transfer to another machine,
unless that machine is very similar or the
programmer has been extremely kind
and painstaking.

From all of the above more people
conclude that all in all, control programs
are best tackled on a micro in assembly
language, taking them well out of the
reach of the beginner and rendering
them completely machine dependent.
The problem seems to lie in BASIC.
Perhaps we should look at some other

BASIC has more dialects than one can
put a name to, but LAB BASIC is rather special

high level languages specially designed
for control. If we want to find as general
a solution as possible to the control pro-
blem we should look at an application
area that is as varied and as demanding
as possible. For example, let us consider
the control of scientific experiments.

There are many scientific disciplines
in which computers are nothing more
than a tool — simply another way of car-
rying out experiments. Those involved in
these disciplines are not necessarily in-
terested in learning enough about com-
puters to master assembly language.
They simply want to get on with conduc-
ting their experiments and collecting
their results. Similarly, for teaching ex-
perimental technique to students know-
ing little about computers, it is
preferable to be able to concentrate on
the actual experiments and their out-
comes rather than on the niceties of
computer programming. Given these
demands, it becomes essential to
develop a high level language to control
experiments. And given the range of ex-
periments to be controlled this language
should stand a good chance of being
easy to use in other situations.

If it is possible, rather than invent a
whole new language, it makes more
sense to add a few new instructions to an
existing language. The best language to
try to modify is our old friend BASIC
because of the reasons given earlier. This
is what was done to produce LAB BASIC.

In 1977 Dr George Kiss of Warwick
University Department of Psychology
presented a set of new BASIC instruc-
tions which have become widely ac-
cepted within experimental psychology.
These extensions are available from a
variety of sources and in a number of im-
plementations. One such implementa-
tion is the LAB BASIC interpreter and
compiler pair described in this article.

Hardware

The first problem that LAB BASIC
tackles is to define the connection bet-
ween the micro and the outside world
through the experiment control port
‘ECP’ (see Fig. 1). This is a pair of eight-bit
ports, one input and one output, and two
input interrupt control lines. The 1/O lines
are TTL compatible. The lines of each of
the ports are numbered 1 to 8 and this is
how they are referred to in LAB BASIC
commands. An important feature of LAB
BASIC is that a reference to a line 0 is
taken to mean all of the control lines. At
any one time LAB BASIC can deal with
only one ECP although there may be a

number in any system which can be used
by switching them, under software con-
trol, in and out.

In General

LAB BASIC is an integer only BASIC
with most of the facilities of full BASIC.
For example, it includes FOR loops and
IF statements but it can only handle in-
teger (whole number) arithmetic. Integer
arithmetic works in the same way as nor-
mal arithmetic except for division, where
any fractional part of the result is simply
forgotten (eg 4/3=1 in integer
arithmetic). This restriction to integers
would be impossible for BASIC pro-
grams intended to carry out a lot of
calculations but most control programs
require only simple arithmetic and de-
mand the extra speed gained by integer
only arithmetic.

LAB BASIC has only the 26 variables
A to Z available, although this is enough
for most control programs. Other
features of LAB BASIC include:

® up to two dimensional arrays
with a maximum subscript of 256

@ hexadecimal constants

® |NPUT and PRINT, GOTO,
COSUB, etc.

The 6800/09 version of LAB BASIC
allows disc file handling using SAVE,
LOAD, CAT, READ, WRITE, OPEN, etc.

Time

Measuring time is important in most
control applications, and here LAB
BASIC has a few innovations to offer
(again, credit is due to Dr Kiss).

If an interrupt timer is present in the
system, LAB BASIC reserves the
variables T,U,V,W,X)Y,Z for holding
various timings:

T,U,V contain the current time in

milliseconds, seconds and minutes

respectively

8 INPUTS

- EXTERNAL
. =2 EQUIPMENT
e
COMPUTER »
BUS c TWO INTERRUPT
& INPUTS
<> P

OLTELIS EXTERNAL

EQUIPMENT

—

Fig. 1. The 1/O port that LAB BASIC requires
to operate.
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W,X contain the time of the last
‘event’ (an event is described below)
in milliseconds and seconds respec-
tively

Y,Z contain the difference between
the time of the last external interrupt
and the time of the most recent
event in milliseconds and seconds
respectively

All of these variables may be used in the
usual way in assignment and IF
statements etc. If no interrupt timer is
present then the variables behave as nor-
mal BASIC variables.

One new command ‘INIT’ zeroes all
the time variables and starts the clock.
INIT is carried out automatically when a
program is run.

Control Statements

The power of LAB BASIC comes
from its extra control statements, which
are listed and described below. It is im-
portant to remember that the input/out-
put lines of the current ECP are
numbered 1 to 8 and that a reference to
zero is a reference to all of them. Hex-
adecimal constants are indicated by a $
prefix, ie $F = 15.
CONTROL = n Sets the current ECP
to port n, used when
more thanone ECP is
present
Initialises the current
EGP
Turns on the output
line given by ‘expres-
sion’; all other lines
are unaffected, eg
ONIONO
Turns off output
given by ‘expression’;
all other lines are
unaffected
Sets outputs cor-
responding to the
ones in the binary
equivalent of ‘ex-
pression’
For example SET 05
turns lines 1 and 3 on
(ie 5=00000101) but
ON 5 turns line 5 on
As SET but resets
lines to zero
Changes the state of
the output indicated
by the expression; all
other lines are unaf-
fected
Changes the state of
the line given by ex-
pression1 for the
time (in milliseconds)
given by expression2.
All other lines are
unaffected

PINIT

ON ‘expression’

OFF “expression’

SET ‘expression’

RESET
‘expression’
FLIP ‘expression’

PULSE
‘expression1’
‘expression2’

DELAY Does nothing during

‘expression’ the number of
milliseconds given in
‘expression’ then
continues

DTOA Set the outpt of a D

to A convertor to be
proportional to ‘ex-
pression’.

‘expression’

Three new functions are used in LAB
BASIC to obtain input from peripherals:
SENSE The value of SENSE
(‘expression’) is the state (0 or 1) of
the input line in-
dicated by ‘expres-
sion’. If ‘expression’ is
zero then the value
of SENSE is the
decimal integer cor-
responding to the

binary number
represented by the
inputs

As for SENSE but a
delay is caused until
the ECP changes by
at least one input
Obtain a reading
from an A to D con-
vertor using the
channel given by ex-
pression

AWAIT
(‘expression’)

ATOD
(‘expression’)

There are two special conditional in-
structions:
ON ERR
‘line number’

When an error oc-
curs control transfers
to line number
specified. The error
number is passed in a
new variable’'@’ and
control is returned to
the main program by
a GOTO

When an interrupt
occurs control is
transferred to ‘line
number’ by a
COSUB ‘line num-
ber’. Control is
returned to the main
program by a
RETURN.

ONIRQ
‘line number

Finally, there are the usual PEEK (ex-
amine a memory location) and POKE
(change a memory location) commands.

Itis important to remember that ‘ex-
pression’ in each of the above can be any
valid LAB BASIC expression. For exam-
ple SET I*) or DELAY 1+ are all valid.
Also the new functions can be used in
any LAB BASIC expression and
anywhere that a LAB BASIC expression
can be used. Forexample IF SENSE 3 =1
THEN PRINT “ON” or PRINT ATOD(1)
*2+1 are both valid.

Events

The execution of any of ON, OFF,
SET, RESET, FLIP, PULSE, SENSE and
AWAIT is called an ‘event’ and causes
the time to be recorded in W and X. This
may seem strange but in fact it is one of
the reasons why LAB BASIC is easy to use
and is able to make accurate timings.
Used in combination with the interrupt
input, event recording can make time in-
terval measurements as short as one
millisecond with very little programming
(see examples). The basic principle in-
volved is that any timings required are
usually between some change in the in-
put/output lines so it makes sense to
record the time whenever the I/O lines
change.

Interrupt intervals follow the same
sort of reasoning as events. When an in-
terrupt input is received the time dif-
ference between the last event and the
current time is recorded in Y and Z. This
is useful because usually we want to start
something going via an event, then wait
for it to finish, signalled by an interrupt
and the time it took is what we are in-
terested in.

Simple LAB BASIC Programs

The best way to discover the power
of LAB BASIC is to use it, but failing that
a few examples will help.

Program | — To Flash LED Number 1 At
One-second Intervals. Assume that LEDs
are connected to the outputs and swit-
ches to the inputs of the ECP.
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10 PINIT Initialise ECP

20 OFF O Switch off all LEDs

30 FLIP 1 Change the state of LED 1
40 DELAY 1000 Wait for one second

50 GOTO 30 Repeat

Program |l — Reaction Timing. LEDs

and switches are connected to the out-
puts and inputs respectively as in Pro-
gram |. LED 1 is switched on after a ran-
dom period and the time interval before
the pressing of a switch connected to the
interrupt input is measured.

10 PINIT Initialise ECP

20 0FF O Switch all LEDs off

30 A=RND/3276 Generate a random number
+ 1 between 1 and 10

40 DELAY A Wait A (a random number)
seconds
50 ON 1 Switch LED1 on
602=0 Zero interrupt time
O = (8] Wait for interrupt to set Z
THEN GOTO 70
80 PRINT Y,Z Print result

In this example note how all the timings
are made implicitly in Y and Z. In any
other version of BASIC the program
would simply loop forever at line 70, but
in LAB BASIC when the switch is closed

the time difference between the last

event (the LED switched on) and the in-
terruptis placed in Y and Z. Hence Z sud-

dently becomes non-zero, as long as the
reaction line is not exactly equal to one
second (!) and the resultis putinY and Z.

Program Il — Tone Generator. Assume
that a high impedance loudspeaker or
amplifier is connected to output number
1.

10 PINIT Initialise ECP

20 OFF O Switch all outputs off

30 PRINT “PERIOD OF SQUARE WAVE IN
MILLISECONDS"

40 INPUT P

50 PULSE 1,P  Mark
60 DELAY P Space
70 GOTO 50 Repeat

The modification for other than a one to
one mark space ratio is obvious.

Conclusion

It is difficult to demonstrate in a
short article just how easy control pro-
grams are to write using LAB BASIC, and
without being able to see or hear the
results of the program examples it's not

at all obvious what they do ateach stage.
In practice, users, whether they are
students in the laboratory classroom or
model railway enthusiasts, for example,
quickly learn how to develop complex
control sequences by watching what
happens to their equipment as they try
out different programs. Remember that
LAB BASIC is an interpreter, and this
means that a program can be written,
run, and then added to very quickly.
The shortcomings of LAB BASIC are
many, and no-one s claiming it is the best
control language possible. But it is amaz-
ing how quickly experiments, etc, can be
constructed without resort to machine
code, with the added advantage that the
resulting programs can be used on
another machine with few changes.

For Further Information

6800 and 6809 (disc): R R L, PO Box
160, Welwyn Garden City.
6800 (cassette): Dr G Kiss, Department of
Psychology, University of Warwick.
Z80 : Alan Cleary, Department of
Psychology, University of Newcastle-
upon-Tyne.
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Battle of Britain simulation, Multiple choice
exam program, Address list program,
Kingdoms game.
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Muitipurpose records program, Conlan
language, Floppy discs examined, Systematic
programming theory.
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Pascal overview, PC 1211 reviewed, BASIC
dialects, Othello and Ski Run programs.

March 1981

SuperPET review, 6502 programming course,
Boolean algebra on micros, Golf simulation.
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=@ COMPUTER SYSTEMS
TUSCAN S$100

A Z80 based S100 Computer

All Tuscans have built-in expansion interface, full RS232 serial I/0.
Spare parallel output port (Centronics) IEEE 8BIT S100 expansion.
Powerful Z80 processor and are expandable to full CP/M system.

o

DESIGNED & BUILT IN BRITAIN

16K Tuscan starter kit {inc. P.S.U. & keybd) £299
16K Home Computer assembled & cased £499
24K single drive CP/M system (assembled) £999
60K twin drive CP/M business system £1449
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Also available withdoublesided drives for 8"'and 5%’ 'systems.The

Tuscan builds to meet all requirements, 5 spare S100 slots for

your plug in boards. Full details on the Tuscan and peripherals is

given in our new computer systems catalogue — also see our
oftware catalogue.
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S L PASEAT

m NEW | A gritish Pascal Compiler

Ideal Educational Language
64K STATIC /EPROM Runs on several machines.

Brand new board, takes 2516 = g
eproms and/or 2K by 8 static Educational discounts

CMOS RRMS 150ns access time Available for Multi-User
ultra low power {‘\‘-"S\JFT\D[\UH Depanments
sumpt % s
N‘fenfa‘r‘f,n T Officially approved Commo-
gj ;SE board £153 £162 dore product

£248 £257
64/48K £343 £352 REI TUSCAN
g: 64K £438 £447 PET 80 COLM. SUPERBRAIN . "

emory upgrades £50/8K Price £120. 10

OEM & Dealer enquiries wel- RML 380Z
come

FDC DOUBLE DENSITY

Z80-4mHz
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SOFTWARE
] LisK
CPIM WITH [ MAN
MANUAL
Available on
8" IBM format &
5% for TUSCAN
& TRITON

TCL SOFTWARE
TCL Disc Basic E55/ED
TCL Pascal £120/£9

MICROSOFT

Basic-80 E£155/E15
Basic Compiler £195/£15
Fortran-80 £206/£17
Cobol-80 £325/£15
Edit 80 £45/£10
Macro 80 £75/€£10
MICROPRO

Word Star £255/£15
Word-Star/Mail-Merge £315/£15
Data Star £196/£26
Word-Master £75/£15

DIGITAL RESEARCH

CP/M2-2 £95/£18
MAC £55/£10
SID £45/£10
OTHERS

GENERAL DATABASE £100/£5
SUPER SORT | £125/£15
CBASIC2 £75/£10
280 Dev Pack £650/£12
ZSID £60/£7

Edge £4.00 Inlt.;:'lbt:’ory!'i;;clng
" Ribbon/Cables
Double Density for 5% g“i’&"“w“ 1/OHEA U

or 8” Drives £ - £195 10way £2.20 10 way

20way £3.40 20 way
26 way £4.00 26 way
FLOPPY DISK DRIVES I way £4.80 34 way
: 40 way £540 40way £375
50 way £6.00 50way £4 60
We sell all you
need cased or un- Zero Insertion B0way £650 60 way £6.00
cased. Cables & : Force Sockets Insulation Piercing
connectors. Brand D_“’_S%Chr_'z 16 way £4.95 Edge Connectors
new fully guaranteed | 4Wway ) 72 24 way £6.00 20way £360 40way £5.30
Price é::‘f Ew A 40 way £950 26way £4.00 S0way £6.00
Single5%Drive  £155 D*w = L, DTvees 34 way £4.60
‘nale 8" SA800 £365 ugs 25W Male ‘'£2.80 Insulation Plercing
Shna% Ee,wz PSU fag.50 | 140 £ 65 25WFemale £3.80 DIP Piugs
Dual 8'' PSU ETS 24 DIL £2.20 25w Cover £1.80 14 way DIP Plug
Dual Cabinet & PSU 1x~ | ©0% 380 Edge 10 e Ol Pl
- - 665 | DIL SOCKETS Connectors 24 way DIP Plug
- 1 166 Ribbon Cable

T . [TEXAS]
Dual 8" DriveUnit £1125 1 =45,  wie 2« 6way - 175 PRICE/M

Coloured

10

7
Dual 5% Drive Unit.. £440 Prof  Wrap 2x12way — 3.00
8pin 10p 2p 2x10way — 00

CATALOGUE | o & e i

2x18way — 3.50
18pin 18p

2x22 way 3.203.65
AVAILABLE | %"

2x25way3.60 -

2x30way4 15 —
Three new catalogues ggg::g 2x36 way 4 753 90
now available covering |y, 4o0

2x40way 500 —
. 2x43way 550460 60 4
the main areas of com-
puting

YSTALS FOR MICROS
@® Hardware systems 32 768K Hz 4 00MHz 70

10 00MHz
@ Software 100K Hz 10.7MH>
@ Spares 200K Hz 16.00MHz
Catalogues are 40p each 1.0MHz

18 00MHz
s 1.008MHz 18 432
or all 3 for £1 free to BRI

: 36MHz
companies and Govt. 2 00MHz 48 OMHz
bodies when ordered 2 45760MHz 100MHz
on official letterhead. 3.276MHz

-

RIERR IR IR SRR ER ISR EGADB RSS2 INNEERBRSUESRESE AR EASRRBENENAZSS
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ID
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MEDIA (DYSAN)

5% S/Sided D/D............. £4.20
et IO G e EST.00
8" S/Sided D/D .............. £4.90
o per ... ... £43.00
C12 Data Cassettes ........... 50p

MAIL ORDER

TEL &MAIL ORDERS ACCEPTED

33 5858
LEYENEES

8MN444
8 388888

22RBETERS

4 43MHz
5 0MHz

6 0MHz

6 144MHz
7 OMHz
7.168MHz
8 00MHz

LSESESENESESETY N
3833338

[SESTSTSTSTRYRYR]
8388883

mm#wmwmmwo
338823333M|8

-
828

59/61 THEOBALDS RD.
LONDON WC1

TEL: 405 5240/2113
} TELEX 24224, REF: 1422
: ALL PRICES EXCLUDE
VAT
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CASTLE ELECTRONICS

MICRO COMPUTER CENTRE
Telephone Hastings (0424)437875

(x COMMODORE
_ VIC

£189.95
incl. VAT

Commodore International Ltd. (AMEX-CBU) has officially introduced the
world’s first full-featured colour computer priced at under £200.

The new VIC 20, which retails at £189.95 was unveiled on January 8th at
the Consumer Electronics Show in Las Vegas.

The new computer puts Commodore squarely in the low priced personal
computer market with a fully expandable microcomputer which connects to
any television set and rivals the features of existing microcomputers selling

at four or five times the price. The features speak for themselves:

e colour * sound » graphics character set

¢ programmable function keys ¢ plug-in programme/memory cartridges
* 5K memory expandable to 32K * |ow-priced peripherals

¢ standard PETBASIC ¢ joystick/paddles/lightpen

¢ full-size typewriter keyboard « gelf-teaching materials

The ATOM is a British-designed personal computer—simple to operate, and
in kit form, simple to build. It has all the features found in machines twice the
price or more, and yet it has one outstanding advantage. It is designed on an
expandable basis.

Bk Rom + 2k Ram—kit 138.00
8k Rom + 2k assembled ... 172.50
12k Rom + 12k Ram—Kkit... 195.50
12k Rom + 12k Ram—assembled

230.00

4K Floating Point ROM (mc in

£138.00 12K version) 23.00

incl. VAT Colour Encoder

21.85
Mains Power Supply (1 GA) 9.20

Microtan 65 is the most advanced, most powerful,
most expandable microcomputer avallable
—It also happens to be the most cost effective.

microtan 65

Microtan 65 kit ...
Microtan 65 built

Tanex Min. Config. kit ...
Tanex Fully Expanded kit
Tanex Min. Config. built
Tanex Fully Expanded built

20 Way Keypad

79.35
90.85
49.45
103.15
60.95
114.85
11.50

+ 12v Power Supply Kit

Mini-Rack (with PSU)
10K Basic in EPROM

MPS1 5v Power Supply ...
(for use with RS232 on TANEX)

XBUG ROM with manual

Lower Case Kit..
26.45 Graphics Kit %
MPSZ Power Supply
1A ...

56.35 System Rack ...
19.95 System Motherboard
56 35 connectors) ...

-
."P

(mc

3

39.3
AR5 3888

52

5.00 ASCIIKeyboard(mcl Case) 92.

50 Tantel Prestel

"% adapter ... 199.00

£79 35
incl VAT

Full ASCII Keyboard (less Case) Microtan 65Manual
69.95 Tanex manual .

and Serial |/0 kit
1.

Mini-Motherboard
5 50 Microtan/TV Cable (kut)

Tanex) .

CKCOMMODORE PET_

Everything has been said about PET—
Britain’s number one selling oy
microcomputer. A full range of
accessories and software (both

games and business), is held in stock

J
@crpic
nascom

(M/Tan

4016 PET 16K RAM
4032 PET 32K RAM ... 599.00
PET C2N Cassette Deck ... 63.25
4022 Tractor Feed printer: Full PET

Graphics .. 45425

§50.00

APPLE Il Plus 48K RAM Fitted
(Video out ONLY) ... 759.00
Apple Disk Drive with Controller
368.00

WITHOUT
.. 291.00

The Apple I+ is more powerful
than its predecessors with built-in
sound and high resolution graphics,
which make it ideal for scientific and
games applications.

Nascom 3A PSU (+12V@1A, NAS-DIS Disassembler (3 x 2708) ... 43.20
+5V@3A,  -5V@05A and NAS-DEBUG Uses NAS-DIS (1 x 2708) 17.25
-12V@1A) . 40 NAS-PEN Text Editor (2x2708) ... 34.50

Nascom IMP Printer NAS-SYS 3 Monitor ROM..

78 Way Veroboard 5" NAS-GRA Graphics ROM

78 way Veroboard 15" ... (Nascom 2) ...

Buffer Board (Nascom 1)

ZEAPAssembler (4 x 2708)

Apple Disk Drive

Controller

Nascom 1 Kil—NAS-SYS1—without
3881 PIO . 143.75
Nascom 1
without 3881 P1O ..

bunlt—NAS—SYS1 —
. 161.00
Nascom 2 kit—NAS-SYs1——
NO USER MEMORY ... 258.75
16K RAM “‘B™ Exgansion'Memory
Kt s ... 161.00

*ALL PRICES INCLUDE VAT
#DELIVERY: POSTAGE/PACKING WILL BE NOTIFIED

#BARCLAYCARD AND ACCESS ORDERS TAKEN BY PHONE

CASTLE ELECTRONICS 7 CASTLE ST.,,HASTINGS, E.SUSSEX
Telephone Hastings(0424) 437875

Shop hours 09.00 to 1730 Mondays to Saturdays

17.25
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BOOK PREVIEW

We present an extract

on the subject of computer memory we have turned to a

newly published book. Entitled Microprocessors: Your
questions answered it is written by Alec Wood and published
by Newnes Technical Books at £4.95. We are extremely
grateful to the publishers for their permission to reprint this ex-
tract which forms one of the chapters of the book.

l n an effort to answer some of the more common questions

A book that poses interesting questions and then gives
you the answers has just been published.

How does the memory work and what are meant by bit
organisaton and word organisation?

Microcomputer memories use semiconductor storage elements
(cells) arranged in arrays. Each cell can hold one bit of information
(a1 ora0). Any particular type of memory chip might have its cells
arranged in one of two ways. It can either be organised so that each
individual cell can be adressed and read or written into separately
(bit organisation), or instead, a fixed number of cells are addressed
and read or written into at the same time (word organisation).
Typical semiconductor memory chips might have between 256 and
16384 separate storage elements in one dual in line package.

We have already seen how a flip-flop can be used as a temporary
store in registers so let us look next at how a flip-flop can be used in
memory of the read/write (RAM) type.

Each memory cell is a simple S-R flip-flop. A logic network such
as shown in Fig. 8.1, implemented by a suitable combination of the

S RF—

Read/write
(1 for write,
0 for read)

Data
input

o0

Data
output

Fig. 8.1. A memory cell

appropriate gates on the memory chip itself, can be used either to
route data into the flip-flop for a write, or to read information out
from it for a read.

Constider the flip-flop shown in Fig. 8.1. If the read/write line is set to V+
then the two ANDs (a) and (b) each have one input set to V+. Therefore if, at
the same time, the dalta input is set to V+ then the output of (a) is V+ and the
output of (b) is zero because the NOT operation (d) inverts the data V+ to a
zero.

The flip-flop’s set input (S) is therefore V+, and its reset input (R) is zero.
So the flip-flop is set and stores a logic 1. During this write, the read/write
signal is inverted by the NOT operation (e), therefore AND (c) is disabled and
there is no output from it.

Stmilarly, if the data input is zero at the same time as the read/write line is
at V+ then the flip-flop is reset and stores a logic 0.

In order to read from the cell the read/write line has to be made zero. This
disables (a) and (b), preventing data from being read in, and enables (c)
because the read/write signal is inverted by (e). The output of (c) is therefore
equal to the value of Q, i.e. a logic 1 if the flip-flop is set and Q= V+, or a
logic 0 if the flip-flop is not set and Q = 0.

Common microcomputers usually have eight-bit data buses and
therefore have to store eight-bit words in each memory location
(address). If we use memory chips that are bit organised we require

eight of them with their address lines paralleled. The separate data
outputs D;, Dg, D5, Dy, D3, Dy, Dy, Dy, are taken one from each
chip, as shown in Fig. 8.2.

If each chip contained 256 cells this would give a memory of 256
words X 8 bits each and would require eight address lines (Aq to
Aj7). If each chip contained 1024 cells this would give 1K byte of
memory, i.e. 1024 X 8-bit words, and require ten address lines (A,
to Ag)

Instead we could use word organised chips and these would be
connected in a similar manner. The arrangement shown in Fig. 8.3
would give a 256-word X 8-bit memory (¥4 K byte) and uses two 256
X 4-bit word: memory chips.

Larger memories can be made up from chips by using an input
called chip enable (CE). When this input is set at V+ the chip can
be written into or read out of, but when chip enable is zero the chip
can be neither written into nor read from.

A 1024-word X 4-bit memory can be implemented (as shown in
Fig. 8.4) from four 256-word X 4-bit chips even though they only
have cight address inputs.

Each memory chip contains a 256-word X 4-bit memory. The Ag
address lines of all the memory chips are connected together.

Al:'{ N
X
‘ ————————D O
i 1 0O/P
256 DI
x
1 D Op
256 F—Da /P
x
1 Dy O/P
256 [ D3l
x
1 |———Dj0/p
—
256 Dyl/P
x
— i D4O/P
256 —Dsg /P
x
P e Kl P
S—
256 —Dgl/P
X
1 —————Dg O
—
256 [—D7I/P
x
1 Dy O/P
Ag —— Data input
Al
Ap—
Address A 3 —
inputs Ay
A
Af——l
A
p— Data output
R/W
Logic symbol
for a 256 x 1 bit

memaory chip

Fig. 8.2. A 256 X 8-bit memory
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Fig. 8.3. Logic symbol for a 256 X 4-bit memory chip

Ap —

po— —Dp
Address ‘_.
e R
A: Z —0, outputs
Do —
Data | p)— D3
inputs) D2 —]
D3
R/W
Do
| 8
x
4
Az = D2
P =] 2
3
Data
out
Dy
256 Dg
x
4 Dg
4 —
1P D7
7 =)

Similarly all the A} Ay Az A: A; Ag and A; address leads are
connected to each chip in turn. Signals placed on these address lines
will therefore address one word in each of the four memory chips.

The chip enable lines from each chip are not connected together
so only the chip whose CE line has a V + signal on it will actually
give an output or be written into. For example, if we want to address
word 14 (binary 00001110,) of chip 3 then the following address
signals are required:

Ay 0 Ag 1
A 0 A 0
A, 0 CEl 0
As 0 CE2 0
Ay 1 CE3 1
A, 1 CE4 0
Ao
256 =
Az i 3 &
| mow
CEl CE
] 256 -
B
[ Data out
CE2 cE RMW :Oahtoll'-,frl:“
and data bus
256 =
] %
=] A I
2
T L 3
CE3 CERRL
L
0 256 r
ey ¥
n 4
j T
CE4 SE =

Fig. 8.4. A 1024 X 4-bit memory

How are the chip enable signals derived?

Let’s examine the last 1024 X 4-bit memory. 1024 words require ten
address lines (1024 = 2'"). The first eight, A, to A;, are connected as
shown, and the other two, Ag and Aqg, are used to derive the CEI,
CE2, CE3 and CE4 signals.

Fig. 8.5 shows a circuit that will generate the four chip enable
signals required from the two address bus bits A8 and A9.

CE1 will only be V+ if AT and A8 are both V+, ie. A9=A8=0.
CE2, CE3 and CE4 will then have zero outpuis. Therefore for addresses

Jfrom A9 A8, A7 A6 A5 A4 A3 A2 Al A0
O (IS OSNOR (SR b (Ot
up to A9 A8, A7 A6 A5 A4 A3 A2 Al A0
(I s R G B L

only the 256 words stored in chip 1 will be selected. For the next 256 addresses
01, 00000000 up to 0 1, 11111111 only the 256 words stored in chip 2 will be
selected because an input of A8 = I and A9 = 0 gives CEl = 0, CE2 = V'+,
CE3 = 0 and CE4 = 0 since (b)’s inpuls are A8 = V+ and A9 = V+.

Fig. 8.5

Similarly for addresses from 1 0, 00000000 to 1 0, 11111111 then only the 256
words stored in chip 3 are selected because A9 = 1, A8 = 0 gives CE] = 0,
CE2 = 0. CE3 = V+, CE4 =0. For addresses from 1 1, 00000000 up to
11, 11111111 only the 256 words stored in chip 4 are selected because A9 = 1,
A8 = I gives CEl =0, CE2 = 0, CE3 = 0, CE{ = V+.

A 1024-word X 8-bit memory can be achieved in a similar way
with two 256 X 4-bit chips paralleled in cach of the positions shown
in Fig. 8.4. Larger memory systems can be constructed in a similar
way using the chip enable input.

Some memory chips have more than one chip enable input and
this helps to simplify very large memory systems. For instance,
although a microprocessor with a 16-bit address bus can only
address 64K bytes of memory, several 64K byte banks can be
addressed by paralleling their address lines and then enabling only
one of the banks by the use of chip enable inputs selected using an
input/output instruction from the microprocessor. This is known as
memory bank switching.

One of the latest memory chips is the CMOS-implemented 5101
low-power 1024-bit static RAM which comes in a 22-pin dual-in-
line package and requires only a single 5 volt supply.

The chip is word organised as 256 words each four bits long. The
storage cell in a chip of this type consists of two of our ‘basic inverter
units’ connected together as an S-R flip-flop (see Chapter 6
‘Registers’).

A typical memory chip arranged in the same way as the 5101
contains 1024 of these cells arranged as 32 rows by 32 columns.

There are eight address inputs and the first five can be used to
address any one of the 32 rows because 11111 1s the binary number
for 31,y and along with the binary address 00000 this gives 32,
different addresses:

00000 00001 000010 00OI1 00100
1 2 3 4 5
L0 1 T O T 1L
30 31 32
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When one of the addresses is entered at the five address inputs A,
A3 Ay Ay Ag it passes through buffers and into a row decoder which
sends out a V+ along the one appropriate row select line of the 32
possible.

The 32 columns are divided into eight groups of four and any of
these eight groups can be addressed by the remaining three address
inputs As, Ag and A; because 111, is decimal 7 and along with zero
this gives eight different addresses.

When one of these addresses is entered at the address inputs A,
Ag and Aj it passes through buffers and into a column decoder
which only sends a V+ signal to the cells in the one appropriate
column of the eight possible. Only the one address at the coinci-
dence of the row and column decode outputs is thus enabled. The
read/write control signal then determines whether this address is
read from or written into. Thus any one of 256 unique four-bit words
can be located in the memory chip using a five-bit row address and a
three-bit column address.

The actual circuitry for selecting, and then reading from, or
writing into, each cell varies from one memory chip type to another.

What happens to all the data inputs and outputs from each
cell?

The Dy inputs to the first cells in each column of each row are
connected together and go to the Dy, chip input. The other cells are
connected to the appropriate chip inputs. Data at the chip inputs is
only written into those cells whose columns and rows are simul-
taneously enabled by the address inputs.

All the Dy outputs from each column and each row are "“OR’ed’
together and then connected to the Dy, chip output. The other data
outputs from the other cells are connected in the same way to their
respective chip outputs. Data is only read from those cells whose
columns and rows are simultaneously enabled.

How are the memory chips themselves connected to the data
bus?

Connection of memory chips to the data bus can be achieved with
multi-input OR gates. However, some chips have on-chip Tri-State
Output (TSO) buffers. (Tri-State is a trademark of National
Semiconductors Ltd.) These eliminate the need for OR gates and
enable them to be connected directly in parallel with all the other
memory chips. Tri-state output means that they can either have an
output of V' + for a logic 1, of zero for a logic 0, or go high impedance
(high Z) when the chip is not being read from, which effectively is
like unplugging the output from the data bus.

How are these three states achieved?

They are implemented in CMOS by a tri-state bufler whose logic is
such that a complementary pair of P and N channel MOSFETSs can
cither be turned on one at a time, or both off at the same time. See
Fig. 8.6.

One tri-state buffer is required on each data output line. Output
enable is set to V+ to enable the output, and to zero to disable the
output, and set it to high impedance.

If there is a zero on the data line we want the buffer output to be zero when
output enable (OF) = V+ and it will be if the N channel MOSFET is on,
i.e. its gate is at V+, and the P channel MOSFET is off, i.e. its gate is also at
| 5

If (a)’s inputs are O and V+ its output is V+. The inputs to (b) are both
V+ therefore its output is V+. The P channel MOSFET is therefore OFF
and the N channel MOSFET is ON so the buffer output is zero.

If now the data output is V+ and OF is V+ then the P channel MOSFET
is ON and the N channel MOSFET is OFF. The buffer output is therefore
[

If at any time output enable is zero then no matter what the data input is the
output of (a) will be V+ and the output of (b) will be zero so both the
MOSFETs will be off.

Data output —
(DO)

Qutput
enable (OE)
or NOT
output ___
disable (OD)

oyp

Logic symbol for above tri-state buffer

/P o/P

Output
enable

Fig. 8.6. A tri-state buffer

The resistance of a MOSFET when off is about one million
million ohms (10') so the output is effectively unplugged from the
data bus and is said to be high impedance.

How do the address decoders work?

Binary addresses are used because this reduces the number of
external address lines required. For instance, a ten-line address
input to a memory chip can uniquely define 1024 different addresses
within that chip.

When the binary address reaches the memory chip via the address
bus it has to be decoded to provide a signal to a particular row and
column. This can be achieved quite simply by using logic gates in a
similar fashion to the way that the chip enable signals were derived.

When the address reaches the memory chip it is often latched into
a register of flip-flops which allows the address to be present on the
address bus for only a short time but available to the memory
decoder- for longer. This register_also automatically produces the
complement of the address at its Q outputs. If a particular memory
chip does not contain flip-flops it must have NOT gates to produce
the complement of the address because this is used by the decoder.

Consider the simple case where we want to address a four-row by
four-column, 16-bit, memory array. We therefore require two row
address inputs to give four row addresses 00, 01, 10 and 11 and two
column address inputs to give four column addresses. This will
produce 16 unique one-bit locations in memory. The row and
column select signals can be derived from the binary addresses by a
logic implementation such as that shown in Fig. 8.7.

Q __D— Output 1
Ag ——D,
casD
T
'_D_ Output 2
B 5, Q —]D-—Ouwut 3
c &
T }—Output 4
Iﬁ_l
Address
register
latches
in address
Fig. 8.7

The clock connections to the address register are not shown. It is
possible to connect the clock pulses via control circuits so that they
are only applied to the register when it is required to change the
stored address.

This circuit works in the same way as the chip enable circuit
previously described. Other decode circuits implemented with diffe-
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rent gates may be encountered. For instance, the 5101 memory chip
uses AND gates for its row decoder but NOR gates to decode its
three column addresses to select one of eight columns.

Sometimes you will see a chip select signal referred to. This is
used to enable the address decoders of a particular chip when it is
selected.

What are meant by static, dynamic, and volatile memories?

The type of memory described so far will store information without
the need for any refreshing and is therefore said to be static.
However, information is lost if the power is switched off so it is said
to be volatile.

A common type of static RAM is the 2102 sixteen-pin dual-in-line
1024 % 1-bit NMOS RAM. This uses cross-coupled N MOSFETs
to store information.

Each memory cell consists of four N channel MOSFETs (see Fig.
8.8).

V+

Q1 Loads QZL.
= (higher resistance -
than normal)

Q33—

- Q4

Fig. 8.8. The 2102 ‘basic’ memory cell. This is a
pair of MNOS inverters arranged as a flip-flop

Data is stored as a positive charge on the gate of either Q; or Q,
where it turns the appropriate MOSFET on.

Assume Q3 is ON, i.e. positive charge is stored on its gate. Currenl can now
Slow through Q; to ground. Point (1) is therefore near zero volts. (The actual
value depends on the ratio of the resistances of (; and Qo when they are on.)
Q,’s gale is therefore at, or very near, zero volls s0 Qy is OFF. > maintains
the charge on the gale of Q4 by replacing any charge that might leak away. The
storage cell will therefore remain in this logic state until it is changed by a write
and this also applies if Q4 is on and Qs is off.

Another common type of RAM cell is dynamic RAM in which
data is stored as a charge on a capacitor. A three transistor NMOS
dynamic memory cell is shown in Fig. 8.9.

MOSFET Q4 is common to all memory cells in a column of the
array and is used to pre-charge capacitor Cp,.

To read from the cell, Cy, is first pre-charged to a voltage very
close to V+. This is achieved by MOSFET Q, whose gate is
connected to NOT CHIP ENABLE. The read line which is common
to a row of the array is set to V+ and this turns on Q4. If the voltage
stored on Cg; is a logic | (i.e. very nearly V+), Q5 is ON and so Cp,
is discharged via Q3 and Qs to ground. If, however, the voltage
stored on Cg is a logic 0 (i.e. 0 volts), Q9 is OFF and so Cp remains
charged at V+. Hence the complement of the data stored appears
on the read data line.

Notice that the state of Cg remains unaltered during a read. The
data may be read from Cp, complemented, and latched into an
output register, or sent out on the data bus via a suitable buffer.

To write into the cell the write row select line is set to V+ instead
of the read row select line. (There is often only one combined
read/write input.)

The write row select line is common to a row of the cell array and
turns on Q; in each cell in the row, which transfers the voltage
present on the write data line of the selected column to the one
selected cell’s capacitor Cg.

The read row select and write row select signals for each row can
be obtained by ‘ANDing’ the read and write signals with the
appropriate row select signals from the row decoder.

Although readout is not destructive the charge on capacitor C¢
deteriorates because of leakage. It therefore has to be refreshed by
special refresh circuitry that reads the contents of the cell and writes
it back in to the same cell at frequent intervals. This circuitry is
incorporated on the Z80 MPU chip but more usually has to be
provided separately.

(€6

1 Vit
! !
| Precharge B
| .-
I

I

LS - S Ready

row select
line

[S—
re Q3

Q2

Write

[ Tow select
line

Read i Cp

data Im

Data _
input

Data output

i

Column select

Fig. 8.9. An NMOS dynamic memory cell

How is read only memory constructed?

Read only memory (ROM) can be thought of as an array of
selectively open or closed unidirectional contacts (which only pass
current one way) as shown in Fig. 8.10.

o RN T T
i Ty L O Tk e
ST S e o o e o
Sl 7 S B T e

Column 1 Column 2 Columln 3 Column A'
T Chip select OE
o/

select select select select

Fig. 8.10. A simplified representation of a 4 X 4 ROM

Notice that it is very similar to RAM but of course there is no
write circuitry. The row and column select lines are obtained from
the address lines in the same way as for RAMs and individual ‘cells’
are addressed and read from in much the same way as in RAM.

Different types of ROM exist and their major differences are in
the way the open or closed contacts are formed. In mask program-
med ROMs the contacts are selectively made or excluded during the
final stages of production.

In programmable read only memories (PROM) the contact is
constructed from fusible material that can later be opened allowing
the information stored to be programmed by the user after the
device has been manufactured.

Erasable programmable ROMs (EPROM) allow the program-
med contacts to be restored to their original states and then
reprogrammed.

There are two basic technologies in existence, bipolar and MOS.
Their primary difference is access time. (Time taken for the data ata
specific address to become available.) Bipolar access times are about
ten times faster than MOS. Bipolar transistor circuits take up more
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room on the chip than equivalent MOS circuits and are available in
1K, 2K and 4K bit sizes. MOS ROMs are available in sizes up to
16 K bits.

EPROMs are only manufactured in MOS technology.

The first electrically programmable read only memories
(PROMs) used nichrome fuses and heavy currents were used to
blow these open during their programming.

If the row is selected during a read then row select = V+, the
transistor switch is ON and if the fuse is intact then the column is
connected to V+ and gives an output of V4 when ‘AND’ed’ with
column select at the foot of the selected column. If the fuse is blown
the output of the selected column is zero.

Nichrome fuse PROMs suffered from ‘growback’, ie. after a
period of time some of the fuses reconnected. This problem has been
overcome by using polycrystalline silicon as the fuse material
instead of nichrome.

ROMs and PROMs are also produced using MOSFETs in place
of bipolar transistors. However erasable PROMs are only produced
with MOS transistors of a special type known as Floating Gate
Avalanche-injection Metal Oxide Semiconductor transistors
(FAMOS). Think of these as P channel MOSFETSs with no external
connection to their gates.

What are backing store memories such as tape cassettes and
floppy disks used for?

These are useful because they are non-volatile and large quantities
of data and programs can be stored permanently on them ready for
future use. lpfwc wish to store data on a cassette (i.e. create a file)
then access time can be slow, especially if the data required is near
the end of the tape, because the whole of the tape has to be scanned
through before the required data is found.

Sector hole

Paper
@ envelope
¢

Hole for recording/
playback head

Centre hole is for
the motor drive

Outer track
77

Fig. 8.13. The IBM 3740 disc system (capable of holding up to 243000
bytes). This system uses one sector hole for each sector (a hard sectored
disc) and hardware locates the correct sector. Some systems have only one
sector hole and software then locates the other sectors (a soft sectored disc)

This 1s overcome in the floppy disk which stores data in magnetic
form on a disk kept, and used, in a thin paper envelope. The data is
recorded in serial concentric tracks. (Not in a spiral like a record.)
Each track is divided into segments. The read/record head can be
positioned directly to any sector of any track under software control.
This greatly reduces access time compared with a cassette tape. Itis,
however, slower than semiconductor RAM and ROM.

What is bubble memory?

Another type of magnetic memory falling between RAM and floppy
disk is the bubble memory. Small bubbles, or regions of magnetism,
are formed in a sheet of magnetic material. These can be read in
scrial form. Bubble memories are non-volatile and their greatest
advantage is that large quantities of information can be stored
cheaply in a small area — more than one million bits in one square
centimetre. Bubble memories give huge amounts of storage but at
the expense of very high speed.

What is meant by page addressing?

All memory has to be addressed by the address bus. If this is a 16-bit
address bus then each address can be represented by 16 binary
digits or four hexadecimal digits (see Chapter 3). For instance:

11T G0 10 S 1) 1] 1110
D 2 B E

The first half of the address is referred to as the page number and
the second half as the displacement in the page. Eight binary digits
therefore represent 28=256 pages and each has 256 locations
represented by the least significant eight binary digits of the address.

0000 0200
Page Page
zero 2
00FF 02FF
0100
Page
1
01FF
FFO00
Page
256
FFFF

Fig. 8.14. Page addressing

Page zero is thus addresses with the first two hex digits zero, 00 00 to 00 FF
(0-255,4). Page 1 is addresses from 01 00 to 01 FF (256,,-511,), page 2
addresses from 02 00 to 02 FF (512,767 ,4) and so on up lo page 256 which
is addresses from FF 00 to FF FF (65281 ,,~63535,,).

What is a memory map?

This is a diagram showing where, in the 65536 possible addresses,
particular types of the microcomputer’s memory are located. The
memory map often also conveys other information about the use of
particular memory addresses. It is important to stick to the
manufacturer’s recommendations as there must be memory of the

0000
ROM =

1024 K Bytes }Mumlor program
03FF
0400
FEFF
FF00 .

256 K Bytes :}U“’ AN
FFFF

Fig. 8.15. A memory map

ROM type at the address that the MPU returns to after being reset
(e.g. 00 00) in order to give the microcomputer its initial intelli-
gence.

What is meant by memory mapping?

This is a technique of implementing input and output from the
microcomputer by addressing input and output ports as if they were
memory locations. So addressing external devices is the same as
reading or writing to memory. Some systems provide separate input
and output instructions instead of using memory mapping I/O
techniques.
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TRS-80 U.K. 101
SHARP NASCOM
NORTH STAR VIDEO GENIE Dereham @ Great Yarmouth @
NORWICH
+ PRINTERS & S
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et WE ARE HERE!!!
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FTW * ) NORWICH NR2 4AB
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{OPEN: Monday-Saturday
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Attention Atom Owners
become

WORD PERFECT

WITH THE NEW ATOM WORD PACK

) B 7 B )

ATOM WORD PACK

A combined text editor and word

processor ROM for the Acorn ATOM
1K text memory and 6K gr

The ATOM Word Pack is ideal

the preparation of leaflets,

ters, booklets, and documents.

ext can be edited, saved on cass

ette or disk, and printed out i
any desired format.

ams,

9e documents can be broken
sections of convenient size.

pai1> _

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:

>ATOM SOFT uDU
JLower-case character 3et

TEeBuirpvanIston
N H Tt T TP E PPt
#ABCDEFGHIJK(MNOPORSTUUWRYZE
“abcdefohy klmnoparstuvuxy
>

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 15K, graphics 6K.

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 stores the assembler
text into memory. Graphics 2K.
Fast Cos Modifies the ATOM's
standard cassette-interface

B DISASSENBLER

HEX START ADDRESS79835F
END ADDRESS?88400
BRK/RTS OPTION?Y

routines to operate at 1200 COBESEXORAE (TEXT SRACR)
baud, or 4 times faster. Program RI3t LA
i 8 8363 AL
TA
Renumber A fast renumber for e hr e
BASIC or assembler programs, Sas2 <
gives display of the numbers for 3 ses

labelled lines. Program 1K.

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 Barclavcard 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

ACORNSSFT
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NEW

“SUPER VIDEO GENIE"”

COMPLETE WITH SOUND AND LOWER CASE

ONLY £299

GENIE Il WITH NUMERIC PAD £329

40 TRACK

77 TRACK

DISK DRIVES

Complete cased with power supply
single £189

single £239

dual £359

dual £449

Takes Diabold Wheels Printers
T.E.C. Daisy-wheel

ONLY £899

Centronics 737
Proportional Spacing
Dot Matrix Printer

Seikosha GP80A

Epson MX80 Range

ONLY £339
it wxaor £329
e ONLY £179 MXS80F/T £379

UK101 from only

12 inch green screen
metal monitors

Ohio Superboard

£99f made by Only £159
Fully built inc. 8K Bergquist & Hobberstad Fully built & tested
ONLY £159 Copenhagen
ONLY £89
Letters to Kram Electronics All prices include postage
Kram Electronics Victoria House & packing but exclude V.A.T.
FREEPOST 17 Highcross St

Leicester (no stamp required)

Leicester
Tel: Leicester 27556
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SOFTSPOT

R N Braybrooke

Small conversions

ver since the introduction of the

Video Genie just one year ago, it

has been generally agreed that the
Genie has not been fully compatible
with the Tandy TRS-80. Certainly in the
case of the early Genies, the absence of
the 'CLEAR” and ‘RIGHT ARROW’ keys
was a major obstacle to overcome,
especially when using Machine Code
programs. Since all new Genies have
these keys fitted as standard and it is
possible to have them fitted to older
models, this problem has now largely
been solved. It is true that it is not
possible to enter double sized character
mode from within software control, ie by
using CHR$(23), but double spaced
normal sized characters are displayed.
This is a minor difficulty and of little real
importance.

The BASIC interpreter in both
machines is contained in 12K of ROM
and were written by the same company,
Microsoft. All BASIC commands
execute the same function on both
machines, therefore all programs written
for the TRS-80 and not using Machine
Code 1/O routines should operate
correctly on the Video Genie. The last
sentence should have given you a clue to
the most important, but least known,
incompatibility found on the Genie. Any
TRS-80 owner with a printer will tell you
that there is a way of testing, from within
a program, whether or not the printer is
connected. This can be achieved by
inserting the following line into your
program:

80 IF PEEK(14312) > 127 THEN PRINT"'*
* PRINTER NOT READY * *"

This line tells the computer to PEEK at
memory address 14312 (which is the
printer /O address), and return its value.
If the value returned is 255, then the
printer is not connected, if the valueis 63,
it means the printer is connected. This
line will work on any TRS-80 program
which incorporates a line printer. It will
not work on a Video Genie. At this point
Genie owners will be rushing to their
keyboards — only to find that their
computer hangs up. Do not despair, |
shall provide Genie owners with a
solution a little later on.

Coding It?

Although the BASIC in both
machines appears on the outside to be
identical, several important differences
come to light when we delve into

TANDY-GENIE CONVERSIONS

give general compatibility

machine code. Programs which use
LLIST and LPRINT statements will work
perfectly on both machines, provided
they do not call up the routine above.
This is why.

On the TRS-80 it is possible to ‘Scan’
various peripherals by examining
memory address inside the computer;
this is known as memory mapping. These
various addresses, together with their
respective functions, can be found on
page D/2 in the Tandy Level Il Basic
Reference Manual. The Video Genie
also has some memory mapped
functions, but the printer and, | believe,
the cassette latch are not. On the Cenie
these two devices are ‘ported, not
memory mapped. In itself this does not
present any difficulty when writing your
own software, but difficulties can arise
when using ‘memory mapped’ software.
If you own a Video Genie and use a
printer, type in the following one line
program:

10 CLS:PRINT INP (253)

RUN this program once with the printer
turned on, and once with the printer
turned off. Notice the difference? It
returned a different value in the same
way as the PEEK(14312) command did
on the TRS-80. With this information it
should be possible to see how to modify
programs using PEEK(14312) to INP(253)
for use on the Genie.

As far as BASIC programs are
concerned, this should be the only
difficulty you should encounter. | would
of course be very interested to hear of
any other difficulties users have
encountered.

Sofarwe have covered only half the
story, doubtless Machine Code
programmers can guess what is coming
next.

Modifying BASIC programs is
relatively simple, modifying Machine
Code programs needs a little more
thought. Before you start you will need a
good monitor program. | have found
MONITOR 3 (for cassette users) and
MONITOR 4 (for disc users) ideal for this
purpose, although any such program
should be able to perform the same
function. Note that the majority of
machine programs will work perfectly
on the Video Genie. Be absolutely
certain that all your hardware is fully
operational before attempting to modify
software. | have found from my own

experience that the disc version of
Scripsit (and | would assume also the
cassette version) do not operate
correctly. Other programs include the
Editor Assembler (from Tandy), the
Electric Pencil and Level 111 BASIC.
These programs all use their own printer
driver routines: programs which call up
the interpreter’s own driver routine
should not require modification.

Changes To Make

The object of the exercise is to alter
the offending program from examining
memory mapped driver addresses to
calling up ports. | shall use the example
of Scripsit (disc version) in showing all
modifications.

Since we now know the theory of
these modifications, we can now put
them into practice. Memory address
14312 in decimal is 37E8 in Hex, so we
now know what we have change. Port
253 is the address of the printer driver in
decimal, in Hex this correlates to OFDH.
With this information in mind, we can
now institute the following changes.
Scanning through a listing of Disc
Scripsit, | encountered the following
lines.
5F63
663F

LD
LD

3A E8B 37
3A E8 37

A, (37E8H)
A, (37E8H)
6660 3A E8 37 LD A, (37E8H)
665E 32 E8 37 LD A,(37E8H)

These four lines output a test signal to
the printer to test whether or not it is on.
If no signal is returned, the computer
assumes that the printer is not ready.
Since we already know that this memory
address performs no such function on
the Genie, the following modifications
are needed.

5F63 DBFD IN A,(OFDH)
5F65 00 NOP
663F DBFD IN A,(OFDH)
6641 00 NOP
6650 BB ER SEIN A, (OFDH)
6652 00 NOP
B65E D3 B - OUT A,(OFDH)
6660 00 NOP

These changes enable the test signal to
be sent out to port 253, since the required
signal is then returned printing can
continue. These modifications were
made to Disc Scripsit, however they can
be applied to other problematical
programs without difficulty.
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ELECTRONIC GAMES

COLOUR CARTRIDGE

DATABASE T.V. GAME

Hand-held Invaders Games available £19.95
+ Invaders Cartridges available to fit
ATAR! RADOFIN ACETRONIC PHILIPS G7000
- Cartridges also available for
MATTEL TELENG/ROWTRON
DATABASE /INTERTON

ADD-ON £199

ADAPTOR "%

The mostpopular T.V. Game on
the market with a range of over
40 cartridges including SPACE
INVADERS with over 112

games on one cartridge
THE RADOFIN TELETEXT ADD-ON
ADAPTOR
Plug the adaptor into the aerial socket of your
colour T.V. and receive the CEEFAX and
ORACLE television information services
Sensory 8 £119.00 THIS NEW MODEL INCORPORATES:
Sensory Voice £259.00 * Double height character facility
SPECIAL OFFERS =3 =  True PAL Colour
~ Meets iatest BBC & IBA broadcast specifications
VOICE CHESS CHALLENGER * Push button channel change
Normal Price £245 NOW £135.00 * Unnecessary o remove the unit to watch normal
SARGON 2 5 /BORIS 2.5

TV programmes
Normal Price £273 70 NOW £199.95 * Gold-plated circunt board for rehiabiliy
All prices include VA T

FULLY PROGRAMMABLE
CARTRIDGE T V. GAME
14 Cartridges available
Normal Price £87 86
NOW REDUCED TO:

N : 4
SEMI-PROGRAMMABLE TV GAME

+ 4 Cartridges + Mains
£39.

Adaptor
Normal Price £73
NOW REDUCED TO: inc var

£59

inc VAT

CHESS COMPUTERS

We carry a range of over 15
different Chess computers

Electronic Chess £29.95
Chess Traveller £39.95
Chess Challenger 7 £79.00

ARE COVERED BY

THE EX
CLUSIVE * New SUPERIMPOSE News Flash facility

24 TUNE MATTEL T.V. GAME

ELECTRONIC DOOR
BELL

Normal Price £19.70
NOW REDUCED TO

£12....

Plays 24 different tunes
with separate speed
10 digit capacity control and volume car
nermal adding control. Select the most cc 3y nc
hine rolls Battery or H appropriate tune for your 95 var
s operated visitor, with appropriate F e computer with 16K RAM fully

A% . tunes for different imes of le in Microsoft Basic

the yvear will be available later inthe year

THE OLYMPIA — POST OFFICE APPROVED PRESTEL
TELEPHONE ANSWERING MACHINE | __VIEWDATA

WITH REMOTE CALL-IN BLEEPER

This telephone answering machine is manufactured by Olympia Business Machines one of the
largest Office Equipment manufacturers in the UK. It is fully POST OFFICE APPROVED and will
answer and record messages for 24 hours a day. With your remote call-in bleeper you can receive
these messages by telephone wherever you are in the world. The remote call-inbleeper activates the
Answer/Record Unit. which will at your command repeat messages, keep or erase them. and 1s
activated from anywhere in the world, or on your return to your home or office. The machine can also
be used for message referral, if you have an urgent appointment, but are expectingan importantcall
simply record the ‘phone number’ and location where you can be reached. With optional extra

OLYMPIA HHP 1010

Normal Price £57 2
NOW REDUCED TO

£34.

Uses ordinary paper!

\ Normal Price £49 95
NOW REDUCED TO

£39:0::

Teach your child to No need 10 buy expensive
spell properly with thermal paper

this umique learning Fast add hsting PRINTER
aid. Fully automatic CALCULATOR 2 lines per
features and scoring
Additional word
modules available to
extend the range of

words

HAND HELD GAMES

EARTH INVADERS

game n the world 20

HOBBIES & SPORT

TRaula TR ORT

12288 oRiES

EF ERENCE

:tgq. & consunen apvice

L E

These nvaders are a breed of creature hitherto

unknown to man They cannot be killed by

traditional methods they must be bunied The

mu,\- 1S lnnllur'lll in a maze where squads of
vase home troops The only way of

rounm: & HEALTH
PENT THF| T 10N

BUSINESS 1MFORPATION Comoany Rewo

tecks & Sha, Fon

QUSRS UN-
w CFTTY

s
e mnu R'lr‘g them s by

digging holes and mnc
burying them . VAL

HAND HELD GAMES

GALAXY

The 2nd generation Galaxy Invader The invaders
have re-grouped and have a seemingly endiess
supply of spacecraft whilst the player s arsenal 1s
himited to just 250 missiles to be launched from 3
missile stations You have to prevent the invaders

anding or from
aestroying your home e
defences [ VAT

WILL
S10CUP

AAY

70 FOOTSC WAY

STREET

NOTE The top of Hatheriey Road
/5 one way only Please enter from
Sidcup High Street

* PART EXCHAN
CREDIT CARDS V

LCOME

SCHEME vailable o
cess osrs O

SILICA SHOP LIMITED

bleepers (£13 each) this facility can be
extended to colleagues and members of
the family Using a C90 standard cassette
you can record as many as 45 messages
The announcement can be up to 16
seconds long and the incoming message
up to 30 seconds long
The machine is easy to install and comes
with full instructions It 1s easily wired to
your junction box with the spade connec
tors provided or alternatively a jack plug
can be provided to plug into a jack socketl
Most important. of course. is the fact that
t1s fully POST OFFICE APPROVED
The price of £135 (inc VAT) includes the
machine, an extra-hight remote call-in
Bleeper the microphone message tape
mains adaptor The unit s
94.:"x6"x2 and s fully guaranteed for
12 months The telephone can be placed
directly on the unit no additional desk
space Is required

Prestel

The ACE TELCOM VDX1000 Prestel View
data adaptor simply plugs into the aeral
socket of your television and enables you to
recewve the Prestel Viewdata service in
colour or black & white
Features
Simplified controls for quick. easy operat
Special graphics feature for high res:
State-of-the-art microprocessor controller
Standard remote telephone keypad with Prestel
keys " &
Auto dialler incorporated for easy Prestel
acquisition
True PAL colour encoder using reliabie
chroma filter and dela line ncorpc tor
minimum picture interference m mum
fidelity
Includes convenient TV Prestel switchbox
Easily connected to standard home or office
telephone lines
Fully Post Office approved

rrice £.228.85 .,

: IIIIL,"!"' m |||"-|||"| |'l
™ g | l
l "uquI' " -mmuI“'m "'unmll’ alll e |t

1d hé

an Express

-4 The Mews, Hatherley Road, Sidcup, Kent DA14 4DX
Telephone: 01-301 1111 or 01-309 1111 CT/9
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Our Best Selling titles include:-

McGraw-Hill Book Company (UK) Limited,
Shoppenhangers Road, Maidenhead, Berks.

The Osborne Library of
Microcomputer Books

..NOW even cheaper!

We've reduced the prices of nearly all the great titles in the Osborne series,
Now you can get the same standard of practical, accurate guidance you've
come to expect from Osborne — but for less!

44-6 CP/M User’s Guide £9.50
21-7 Z80 Assembly Language Programming £11.95
27-6 6502 Assembly Language Programming F1295
55-1 PET/CBM Personal Computer Guide 2/e £10.95
47-0 The Business System Buyer’s Guide £5.95
46-2 Apple Il User’s Guide £10.95

All Osborne titles are available through your local bookseller, so make the
most of our price reductions and your computer — today!

EN

LEVEL Il
CASSETTE

GAMES
Adventures:-
Special Sampler* ........ £6.50
Adventureland* ..... ... £13.50
Pirates Adventure* ......£13.50
Mission Impossible* £13.50
Vodoo Castle* .......... £13.50
The Countf B £13.50
Strange Odyssey* £13.50
Mystery Fun House* £13.60
Pyramid of Doom* ......£13.50
GhastTown® . . ... . .. £13.50
Kid Venture ............. £13.50
Savage Island* £13.50
Crowley Manor* ... £13.50
AirRaidF Ll U B
Air Traffic Control* ........£8.50
Amazin‘ Mazes ......... £5.50
AndroidNIM ........... £7.50
Attack Force* . R £10.50
Backgammon .............£6.50
Barricade® =0 0 Vusie T F7 50
Battle Bastogne ........ .£10.50
BattleSt. VIith .......... £10.50
Battlaship .....-......o0, £7.50
Bee Wary :
BiNGo Lis oo e s

Bowling (Ten Pin)

Bridge Partner

ChessPartnér® (il ... ... ..

Cosmic Fighter*

Cribbage

Datestones of Ryn
ay 31 et

Death I:;readné‘u‘glﬁt-“ o

Duel & Droids . :
The Empire Strikes . ...... £10.50
EndZonellv . ot £6.50
Fastgammon#® ... £14.00
Galactic Empire £10.50
Galactic Revolution £10.50
Galactic Trader ........ £10.50
Galaxy Invasion* ......... £10.50
Gameof Life* .......... ’

Gammon Challenger* .. ..

angstars Lo v o

Hangman ... Tkl = b
~ellfire Warrior . £20.50
Ehil £6.50
1147 q[ITo [ ERRERERN e I £12.00
nvasion Orion ........... £17.50
nvaders from Space* ....£10.50
Kamilares | ol e £6.50

SI1&I

TRS-80 OWNERS!

-

Kreigspielll ....... Direct Function Graph ..£10.50
e yrinth & e £10.50 Editor Assembler Plus* £20.50
Life Two e R 10.50 Electric Pencil* ......... £50.00
Lost Dutchman’s Gold .....£9.50 Electronics Assistant . . ... . £7.50
Lunar Lander* .....£10.50 EMU 02* (requires TBUG) . £17.00
Mean Checkers* £11.00 ESPTester ................£5.00
Meteor Mission* ... . .. £10.50 File Handling £72.50
Morloc's Tower ..........£1750 Finance Pack .. ... 5 . £7.50
Noughts & Crosses ........£5.00 Finplan . et o EOEIA0
Othello IS . Fb B0 Flight Simulator* .. £17.00
Olympic Decathlon* ... ... £20.50 Forth* (incl. Primer) £42.00
Pentominoes .......... GEF* .. e e 12050
Pinball* General Accounting ....... £8.50
Pork Barrel Ham Radio e |
Planetoids* ... Histograph/Scattergram ... £8.50
PR Dogfight .............. Home Finance : £6.50
Rescue at Rigel Infinite Basic* ko £34.00
Reversiiel ey, Infinite Business* ... ... .. £20.50
Round The Horn : Instant Calculator ......... £8.50
Safari ..... i : Inventory Control £11.00
Sargonll® ..l.... 2 Inventory ‘'S’ ... .. £17.00
Snake Eggs ...... ERSOREIRNVERLL s £17.00
Space Battles . ... £7.50 Keyboard80* ....... £7.50
Starfleet Orion .......... £14.00 KVP* .,...... £10.50
Startrek 155 ke n e £10.50 Level lll Basic* i S )
Super Nova* .......... £10.50 Linear Programming S a0
lialpan o e i N eEED Magic Paper Calculator ....£9.50
Temple of Asphai ........ Sy b0 Nathclpil S s o £5.50
RimeTiekr o e £10.50 Maths Library! .......... £10.50
EollSGok . £450 Maths Libraryll ....... £10.50
Turret@cTracle ... .o £7.50 Memdump* ..............£8.50
Up Periscope £10.50 Mortgage Calculator . .. £5.00
WaRAre B 1R 00 S Bageal =it s N EdRl00
Warnathe vl oo o £10.50 Periodical X-REF .........£10.50
X-Wing Fighter Il .......... £7.50 Personal Finance ......... £7.50
EDUCATIONAL Rilot2:2% L0 ) P10/50

Spelling Builder .......... £13.00 " Prezflight 0. ooe. ... £10.50
All other PDI Pgms £10,50 Remodel & Proload* £25.00
Teachers Assistant| .......£950 Renumber* .............. £7.50
Teachers Assistant |l .......£950 RPN Calculator ........... £7.50
Teachers Assistantlll ......£9.50 RSM 2 Monitor* £16.00
Semi Conductor Theory ...£9.50 SCRIPSIT* ............... £42.95
9 Games for Preschoolers .. £7.50 Screen Hold* £6.00
BUSINESS & UTILITIES Statistics ... - £6.50
Accounts Receivablell ... £1350 S.TAD.~ £1/.00
Amateur Astronomer £3.50  STHO® ..o £34.00
ABERO® LT £10.50 Super Pims Data Bas £10.50
Basic IBE L ol E1 B0 BUPERESimon | S £7.50
Basic Toolkit* ............£1250 SuperT-Legs* £7.50
Biorythms ................£550 I-Step* e £7.50
Calendar Functions £7.50 8 Systam Copy i L i BRI £9.50
Cash Register ......... EB SO T Shorts bl £6.50
Copyste = Gl £10.50 T-Short** £14.00
DataBasell ........... £17.00 Tarot Cards £6.50
Debug* El3EUNENimsert = s, £10.50

Tiny Comp ..£14.00
TRS80 Opera* e )
Typing Tutor so B350
Ultra Mon* . .£17.00
X-Ref* £9.50
Y-Y Bar A £10.50
76 Basic Programs .......£23.00
Manual for Above .........£8.00
Eibrary 100 S0 F40I00
Accounts Receivable Il . £40.00
Advanced Personal

Finance .... Vs b E100
Amateur Radio System ...£17.00
APLBD ........c.coveuss . £30.00
Auto Disk Directory .......£10.50
Basic Compiler ..£120.00

Cash Register + Inventory £40.00

CCA Data Management ... £52.50
Comproc: ;. 2 L 0 S E13 50
DataBasell ..............£30.00

BRI i £9.50
Dosort .. Lol tii CE2500
Dynamic Data Base . £22.50
Electric Pencil £75.00
File Manager 80 ; £30.00
Floppy Disk Diagnostic £13.50
Forth (inc. Primer) ... £45.00
Forth Datahandler £40.00
Forth Utilities Disk s TR0
Inventory Control .. £50.00
Inventory ‘S" ... .. £40.00
KVP Extender ... £17.00
Mailist IV v 145,00
Mychess it F25000
Newdos 80V2.0 ..........£97.50
Newdos + T CEA7 D
Office Accounting . . £20.00
Pascal .... aE ... E35.00
Penpatch - £11.00
Pencil PAL ...............E17.00
Rootsil e £17.00
RSM 2D Monitor ...£20.00
Sargend .ol o .£25.00
SURIPSIT® . o inennsing £65.00
Simplifviee ...£15.00
Space Intruders .£20.00

PB0RI S 5 Tt R RO
ST8OD ™ ...............£95.00
SUPERSCRIPT* .......... £20.50
Visicalc* . £65.00

Taranto & Associates Conversion
of Osbourne & Associates Business
Programmes

Accounts Payable ........£90.00

Accounts Receivable .. £90.00
Invoicing for above .. £70.00
General Ledger

includes Cash Journal .. £90.00
Manuals for above (3) .. £32.00

Complete Co-ordinated System

with Manuals ..........£300.00
CPM2 2 X e et it o
CBasic(CPMY L s £80.00
Disk Sart Merge £95.00
Development System £80.00
EE R e £35.00
Pascal wr s APO I B 2500
Reference ll . s £35.00
RM Cobol VasoitromiE350.00
RSM Il Monitor ...........£35.00
Supersort Il (CPM) .......£90.00
Utility Package . £85.00

Hard Disk Operat\.ng Sys - £300.00
WORD PROCESSORS
Electric Pencil Il (CP/M) .. £200.00
Electric Pencil I TRSDOS £225.00
Magic Wand (CP/M) .. ...£230.00
Wordstar (CP/M) ........£275.00
BUSINESS SYSTEMS
Accounting from £150.00
Mailist 5 from £100.00
Medical ...........from£100.00
Property Analysis -« £175.00
CP/M USERS GROUP
23 Volumes .. .. Each £12.00

ALL PRICES INCLUDE VAT AT
15%, PACKAGING & RETURN
POSTAGE TO U.K. ADDRESSES.
PRICES TO OVERSEAS
ADDRESSES INCLUDE RETURN
AIRMAIL. SEND £1.00 FOR NEW
DESCRIPTIVE CATALOGUE.
*Denotes  Machine  Language
TRS-80 Trademark of Tandy Corp.
CP/M Trademark of Digital Res
C-Basic Trademark of Compiler
Systems.

ALL PRICES SUBJECT TO

CHANGE WITHOUT NOTICE

MICROCOMPUTER

APPLICATIONS

42A CHURCH STREET,
CAVERSHAM, READING
RG4 8AU, ENGLAND.
TEL: (0734) 470425
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Dear Sir,

After reading Mr C M Jordan’s letter in the
September issue | could do little more than
fume and froth at the mouth.

Man has done little else with his time on
this planet except batter his neighbour in
some way, initially with sticks, then swords,
right up to the present threat of nuclear
bombs.

The fact that we now have the capability
to destroy ourselves with these weapons is
correct but | cannot accept that a game can
in any way contribute. It is a major fault of
mankind that it has never been able to turn
the other cheek and until (if] this can be
achieved we will all live under the threat of
whatever the military can invent.

May | congratulate you on the
Holocaust program and perhaps for those
who were offended by it make the
recommendation that for them the name be
changed to ‘Knights of the Holy Land’?

Yours faithfully,

P S Bruce

South Norwood

London.

Dear Sir,

Writing in reference to the letter by C M
Jordan in September’s CT may | say that |
endorse his views on the publication of the
Holocaust program wholeheartedly. As a
member of the Campaign for Nuclear
Disarmament, and as one who has recently
purchased a Sinclair ZX81, | must protest at
the ludicrous nature of your reply.

To say that the only way people are
likely to do anything about the threat of
nuclear war is ‘if they actually realise the
kind of destruction that is likely to result’ is
perhaps true but nobody could possibly
imagine the extent to which nuclear war
would reach by watching a mere
‘simulation” on their television screens.

Secondly, the very idea the ‘Space
Invaders’ type machines and nuclear war are
even comparable is not only naive and
preposterous but dangerous as well. The real
point is that we have no control over the
arrival of ‘cute little green bug-eyed
monsters’ whereas we have every control
over whether we reduce our planet to ashes
or not.

Yours faithfully

Tom Watkinson

Holsworthy

Devon.

(*Oh dear, poking a little bit of fun at an
innocent reader seems to have backfired
just a little. I've read this letter over and
over and there are a couple of things I still
don’t understand, Mr Watkinson. Just what
do the CND and Clive Sinclair's ZX81 have
in common? Do you have to own one to
become a member, or perhaps members
are automatically suitable for ownership?
Your comment about the programme ‘War
Game' is, | believe, based on not having
seen it. From brief research it appears that
parts of it were made in the late sixties and
shown to medical students as an example of
the sort of thing they might be expected to
deal with. For something that was made this

long ago to be still banned because the
material included would be too shocking
for the majority of the public is incredible.
Your final comment about my naivety only
serves to make me wonder whether you
really do believe that ‘we have every
control over whether . . .’. We may all be
able to cast our votes at Elections but, as
yet, the various groups of people dedicated
to disarming this country don’t really seem
to have got very far. And, this is definitely
the end of that little controversy. Ed.*)

Dear Sir,

The Amateur Computer Club of North
Staffordshire (ACCNS) meets on the third
Wednesday of each month. Meetings are
usually held in the Talbot Hotel, Station
Road, Stone, and commence at 7.30pm.

We are a small and fairly informal group,
with perhaps 12 to 20 people at each
meeting. Members are encouraged to bring
along their machines and we have a wide
range between us — NASCOM, Tandy,
Apple, Video Genie, Tangerine, Triton and
Homebrew.

Our members’ interests vary from
professional to hobbyist, with the former
often able to give valuable assistance with
problems to the rest of us.

We welcome anyone who wishes to
come along to our meetings, whether they
own a computer or not, and whatever their
level of knowledge of the subject. You
would be able to get ‘hands-on’ experience
of many different machines, and see a
variety of programs running.

If anyone would like more information,
please contact me, not the Talbot Hotel, on
Stoke-on-Trent 324639 in the evenings, or
write to me at the address below.

Michael Turner

Chairman

ACCNS

542 Lightwood Road

Lightwood

Stoke-on-Trent ST3 7EH.

Dear Sir,

| am a Microtan 65 owner and would like to
pass on a tip to all those who have lovingly
typed in 7K of BASIC and then found that
they can't find the filename when they try to
verify the SAVE.

As they will know, the only way to
regain control is by a Reset, and goodbye to
all your typing! To overcome this try the
following ‘Warm Start’.

After Reset type GE185 to which the
response should be ‘OK’. Now key in;

POKE 12,15:POKE 49,80:POKE

14,2:POKE 50,56
All should be back to normal.

| have never seen any corrections to the
Micron Clock program published in March.
Although the program runs it does suffer
from some time warp. To overcome this the
following bytes should be changed to bring
it in line with GMT.

0OBB8 From 8A to 98

0BBC From 3D to 3A

Yours faithfully,

P G Axton

Luton, Beds.

Dear Sir,

Having myself spent several years on
(statistical) forecasting of all kinds, and
football pools in particular, | found Mr
Peckett’s article (Computing Today,
September 1981) of special interest. | have
myself written a number of programs for
forecasting football results, and | notice
from his article’s reference that he is familiar
with the brief outline of my approach that |
gave in the New Scientist.

There were some points that Mr Peckett
made which | believe require some further
clarification. | certainly agree with him
about recent form” and | believe that his
method of dealing with the league position
by dividing the league into three is quite
reasonable, although | myself have taken
the ratio of points to matches played and
considered the order of each ‘league state’ in
its entirety.

One of the difficulties | had with Mr
Peckett’s description of his system was a
semantic one. He says:

‘First of all, suppose that the home team
won its last home match and drew its last
away, while the away team lost its last away
match and drew last week at home . . . the
data confirms that the chance of a draw (in
this case) is only around 16%".

What is not clear is whether the home team
played in the order HW/AD, AD/HW, or
even if these were successive matches; it
could be that the record is AD/HL/HW and
so on. Then it is unclear in the same way for
the away team, or more so, since the words
‘last week " are used: is this meant to be the
same as ‘last match’?

Later Mr Peckett says, in the
understandable desire, indeed need, to
economise on computer space:

‘The way around this problem was to
concentrate only on draws, without even
being able to tell ‘score” from ‘no-score”.”

Since all possible combinations of two
preceding matches for both teams
sometimes lead to draws, the problem of
‘concentrating only on draws’ is not clear to
me. As to the distinction between ‘score’
and ‘no-score’ draws, that can only be
sensibly distinguished by goal difference
and not by the (Markovian) sequential
analysis. In fact it can probably be safely
ignored.

One peculiar comment concerned the
Scottish Second Division. He says they are
‘not often” on the coupon and they follow
‘laws known only to themselves’. The punter
has to consider all matches and the Scottish
Second Division does appear quite
frequently (it is worth counting how often),
and sometimes we have to deal with the
Southern and other non-league matches.
Civen the appropriate newspaper, league
tables can be found and the use of tables (if
only for the last match) coupled with the
league position can be used manually.

My more important concern though is
the belief that the Scottish Second Division
is essentially different. Two tests | have
employed seem to dispute this. | took the
number of draws in each of the three
Scottish divisions for some six successive
seasons and the number of draws in each
averaged out, taking number of draws over
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PRINTOUT

number of teams in the league, as: 5.0 for
the Premier Division, 5.0 for the First
Division and 4.9 for the Second Division
(rounded off to the first decimal place). The
second test showed no variation in either
two or three successive results for the
Scottish Second Division, or any other
division in the UK. There are variations (not
statistically significant) but they are no more
noticeable in the Scottish Second Division
than in any other.

There are many other points to be made,
with which | am sure Mr Peckett would, by
and large, agree. The need for a ‘random
element’ is clear, since as he says {his
method) has no chance of scooping the
jackpot'. It is for this reason that my own
programs all include ‘unexpected draws’ (the
random element) in small proportions. |
have outlined this in my New Scientist
article which deals with SORTS especially
for the pupose. For more detail, | would
refer to my previous book A Better Bet,
which gives a detailed account of the whole
procedure of pools gambling: an up-dated
version The Best Bet | expect to appear next
year.

If I have appeared unduly critical of Mr
Peckett’s work, | would like to redress the
balance by expressing the belief that he is
working on the right lines, but both in his
description and in his collection of
statistical data, | think there is a lot more to
it than he says: the goal difference is only
one of many factors that he does not even
mention. But to be fair, space hardly
allowed the more detailed description that is
SO necessary.

Yours faithfully,

Professor F H George

Beaconsfield

Bucks.

Dear Sir,

Paul Williams’ PET Lister in your September
issue tempted me to buy a copy. The
program seemed to be the answer to many
of the problems | have had when trying to
list my PET programs on an MX80 printer.

| carefully typed in the program using
TIM. | double checked the entry and used
the IPUG Disassembler as another check
before trying out my first listing. All my
program was printed out on one line! Not
being interested in Computer Art | tied my
two sons to the computer and demanded
that they produce a working program.

I now have a very useful program which
lists all my BASIC programs in a readable
form. The corrections that were made, and
which work for the MX80, are:

1) Possible printed errors
7630 should read A9 30
7534 should read A9 75

2) Patch for CR LF routine
7560 changeto 20 3B 76
7597 changeto 20 3B 76

3) Subroutine to force CR LF at end of line

7638 A9 0D LDA #$0D
763D 208 D2 S EE I SRISEED2
7640 A9 O0A LDA #S$0A
7642 20 D2 FF JSR $FFD2
7645 60 RET
7646 EA NOP

I stress that | have only tried this with an
MX80 printer. There are neater solutions to
the problem but this method will not mess
up Paul Williams” useful and well
documented program. It is a great tribute to
his work that we were able to find where
our problem lay and how to solve it very
quickly.

| do not like adding a space after
reserved words only. If listings are for
publication then spaces should be inserted
in the program itself.

Since the PET Lister uses at least three
characters for every one cursor or graphics
symbol an 80 character line containing
graphics may take well in excess of 210
characters to print. If your printer does not
force a CR LF at the end of its printed line
length then there will be overwriting. One
possible way to solve this problem is to set
the MX80 to the condensed character mode;
PRINT#4, CHR$(15).

Many thanks, Mr Williams, for solving
one of my problems and for producing such
an elegant program listing.

Yours faithfully,

W G C Austin

Newcastle-upon-Tyne.

(* There must be something about the MX80
that I don’t know because we've had
several letters asking why the program
doesn’t work on them. Many thanks to you,
Mr Austin, for solving the problem and |
hope you remembered to untie your sons.
Ed*)

Dear Sir,

Forgive me for re-opening the rounding’
discussion, but | have recently been faced
with a problem in this area, the solution
may be of interest to you.

In connection with some lectures on
perception, | was trying to generate a
display of randomly placed points,
transformed into a perspective field, which
was to be output onto a printer with a rather
coarse dot matrix. A conventional rounding
rule was used to move the calculated
positions of the points to the nearest printer
positions and an adequate picture was
obtained.

When, however, for the purposes of
comparison a similar operation was
performed with a regularly spaced field of
dots, the use of systematic rounding rules
produced a ‘bending’ effect. To avoid this a
new rule was used, with complete success,
and this is the corresponding code.

C INTHE FOLLOWING ROUTINE A REAL
VARIABLE — X —

C IS ROUNDED, EITHER UP OR DOWN,
TO THE NEAREST

C WHOLE NUMBER IN THAT DIRECTION.

C THE PROBABILITY THAT X SHOULD BE

ROUNDED UP
C ISEQUAL TO ITS FRACTIONAL PART

L1=0

L2=0
C RAND IS A FUNCTION AVAILABLE IN

DEC FORTRAN IV WHICH
C RETURNS THE NEXT IN A SEQUENCE

OF PSEUDO-RANDOM
C NUMBERS UNIFORMLY DISTRIBUTED

IN THE RANGE (0,1).

G

RAN =RAND(L1,L2)

IF (MOD(X,1.0).GT.RAN) X=X+1.0

X=AINT(X)
In effect the decision whether to round up is
left to the throw of a dice, which is loaded
so that a number is more likely to be
rounded to the nearest whole number but
not certainly. Setting RAN =0.5 restores the
conventional rule.

My apologies for the use of FORTRAN. |
can read BASIC all right — otherwise |
would be unable to make very much use of
your excellent publication, would | — but |
am not much good at writing it, all my
intellectual colleagues who can are away on
holiday.

I would be most interested to know if
any of your readers use similar rules. If |
ever have time | intend to try this out on
other calculations where | suspect that a
little ‘fuzziness” might help.

Yours faithfully,

P H Tanner

Clasgow.

Dear Sir,

The article on upgrading the PET that
appears in the September issue leaves a lot
to be desired, giving the impression that
almost anyone can carry out the operation
successfully. This is just not the case, by the
way what does the author consider a large
wattage iron?

I have successfully upgraded four
machines from 16K to 32K with the
following method proving to be the best.

Mark the centre of each solder pad with
a sharp inscriber. Drill out the pad with a
0.6mm drill. Clear the holes of swarf with a
stiff brush, a toothbrush is excellent. Insert
the IC sockets and solder in position.

The sockets should be of the low-profile
type, Tl's are the best. Some machines have
the decoupling capacitors, 10nF, missing
and they must be fitted, | prefer the resin
dipped type.

The following program can be used to
test the memory, highest location for 32K is
32767.

100 INPUT"'ENTER START ADDRESS"’;S

110 INPUT”ENTER END ADDRESS"';E

120FORM=STOE

130 POKE M,0:IF PEEK(M) < > 0 THEN 190

140 POKE M, 170:IF PEEK(M) < > 170 THEN
190

150 POKE M,255:1F PEEK(M) < > 255 THEN
190

160 NEXT M

170 PRINTLOCATIONS #:5:* TO - E
CORRECT"

180 END

190 PRINT”ERROR IN LOCATION "";M:END

I hope this will be of some use to the
hardware hackers.

Yours faithfully,

M Carr

Sheffield.

(*Drilling through a plated-thru PCB does
not sound the best of ideas to me but then
perhaps it's just as safe as cooking the
board with a desoldering tool. Ed.*)
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,l 16K add-on

compatible with the Apple
Language Card.

®PASCAL compatible —runs
all PASCAL programs.

® CP/M compatible—increases
RAM to 56K.

@ Visicalc compatible — model
size increased to 35K.

®Makes Integer ROM card
obsolete — DOS 3.3 automatically
loads into U-RAM 16.

® Memory saver software.

Order Code Price

U-RAM16 £95.00

A&T -~ VAT £14.25. Total £109.25

U-RAM16k £75.00

Kit + VAT £11.25. Total £86.25

Want to write bigger \

Applesoft programs?

This software package will relocate
the DOS onto the U-RAM16 hence
allowing another 12K of main RAM
to be used. If you buy second
U-RAM16 it can have integer loaded
into it hence allowing both
languages and larger programs.

Price —phone.

NEw

U-5232C

Qur answer to the Apple serial
interface problems — Yes ours is PASCAL
and CP/M compatible and it has full
handshaking. Board rate selectable
from 75 to 192000.

NEW

U-Z80 e Y

Qur plug-in Z80 processor board for
your Apple —at a price you can
afford. Allows CP/M to be run plus
lots of languages and applications
packages.

Order Code Price

U-Z80 £95.00
A&T + VAT £14.25. Total £109.25
U-Z80k £75.00
Kit + VAT £11.25. Total £86.25
CP/M £30.00
syzreerr:“ng + VAT £4.50. Total £39.50

Z Quantity Discounts \

Quantity discounts on URAM16,
US232C, UZ80. Mixed orders accepted:—

A&T 5tc10£85ea.11 + E75ea. + VAT

Kit 5tc 10€65ea. 1] - £60 ea. + VAT

Special Apple Offer! \

Order a 48K Apple with a disc drive
at the list price —£1190 and we'll
give you a U-RAM16, U-5232C and
a U-Z80! Beat that for value!

Order Code Price

APPoff,,  £1190.00

alL ORODER O 1 0198 50, Total £1368.50

-
Accessories
Order Code Price VAT Total
D Discwithout /F  £299.00 £44.85 £343.85
§  Silentype printer  £349.00 £52.35 £401.35
RF RF Modulafor € 1400 £ 210 £ 16.10

J// 1L /// 1L

RAM card for Apple
U-RAM16

U-Microcomputers announce the first of a
new range of Apple computer
accessories —a 16K RAM card

MADE IN
ENGLAND

“ GIVE YOUR APPLE

/

EYES
With the DSé5.
Video Camera interface.
Order Code Price
DS65 £265.00

+ VAT £39.75. Total £304.75

7~ APPLAB '\

THE interface for your lab

A single card with 12 bit D/A, 12 bit
A/D, clock and parallel I/O lines. If
you bought a card for each function
r}ou'd spend a £1000.00! Includes
igh speed acquisition software.
Order Code

APPLAB £456.00

Multifunction + VAT £68.40. Total £524.40
lab instrument |/F

LIGHTPEN

Low cost light pen fitting into
Apple game I/O socket. Basic and
PASCAL compatible.

Price

Order Code Price
LP £34.00
Light Pen + VAT £5.10. Total £39.10

N

——=
APPLE
SYSTEMS

consult our experts!

— Business Systems
call Roy Stringer or Tony Smith

— Scientific Systems
call Dr. Bill Unsworth

Order COd‘? Price Full range as per Microsense price list. y
U-S232C £95.00 U-Microcomputers Ltd.
. 1 2.0 0.0.0.0.0.0.0.0.0.1 Winstanley Industrial Estate,
A&T + VAT £14.25. Total £109.25 .
CORVUS SMB Long Lane, Warrington,
U-S232Ck £75.00 3 Cheshire, WA2 8PR.
Kit + VAT £11.25. Total £86.25 ...hard disc for your Apple. Telephone: 0925-54117/8
NOW ON DEMO! =
J»faﬁv’-)fm‘/
Selraarlf
U-MICROCOMPUTERS o
k&
BN N NN NN NN NN NN AN W NN NN W NN NN B BN BN N SN BN AN AN BN Y BN BN UW W WS BN BN B Em I W N N W
ORDER FORM To: U-Microcomputers Ltd., Winstanley Industrial Estate,
Long Lane, Warrington, Cheshire WA2 8PR [ ]
Order Code Qty. r’r:éc\.e\/AT Total Price Name :
Address oy ']
|
|
[}
LAY | L I S Cheque enclosed [] [ |
TOTAL Access telephane orders accepted — Ask for Berenice. | ]
All prices include P&P. Official Orders welcome. Allow ten days delivery. 12 months warranty. T
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COMPUTER PRODUCTS LTD

The North’s Leading Computer
Specialist
Service & Advice our Speciality

U Quamtum Micros

HIGH RESOLUTION
-GRAPHICS FOR MZ 80K

® Available Now
, At£150 + VAT

Resolution down

/ to asingle dot. User definable
characters. Reverse Video. New Pixel graphics
which actually join. Rotate Characters through
360°. High resolution plotting. Three
dimensional drawing & high resolution rotates.
Fixes internally and is fully compatable with all
existing hardware & software. Comprehensive
graphics editor with twenty commands. Fully
built and tested units, easily installed or
alternatively we will arrange for installation.

* Ouatum Mz 80K High Res. %

This is a Sharp MZ 80K (48K Version) already
fitted with high resolution system.

Only £560 (Carriage £10) + VAT

(S|
S MZ 80K ONLY £460 + VAT

FULL RANGE OF EPSON PRINTERS AT
COMPETITIVE PRICES.

Interfacing details & Cords available for
Nascom & Sharp.

Full Range of NASCOM & GEMINI
MULTIBOARD products, see the MICRO
VALUE Ads for details.

Q'ﬂ Software for MZBOK £7.00 each
GAMES (1) Star Trek. Spacefighter. Stock car. Labyrintn. Reverse. Test

GAMES (2) Electric organ. Othello. Ambush.Fox & hounds. Metr,
conversions. Hangman. Shuffle

GAMES (3) Tenpin. War. Swamp. Minefield. Biorythm. Scramble

GAMES (4) Paper stone. Jumping balls. Bounce Race. Calendar
Alarm clock. One armed bandit

GAMES (5) Poker. Stamp. Obstacle. Battieships Surround. Anima

PC1211 POCKET COMPUTER

£96.00 inc VAT
PC1211 POCKET COMPUTER
PRINTER £88.00 inc VAT
PC1211 CASS INTERFACE

£16.95 inc VAT

BITS & P.C.s Computer Products Ltd. S

4 Westgate, Wetherby, West Yorkshire . ." mmmm
LS224LL Tel: 0937 63744. AR
SAE for details
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DRAWING
TEMPLATES...

MADE FAST T0
YOUR OWN DESIGN

We will meet any individual requirement for
drawing templates to the most exacting
specification. This invaluable asset to the
designer/engineer is prepared with computer
controlled precision to provide you with a
template that is a cut above the rest.

Our technical design tearm are on hand to advise
on all individual requirements. For further
information call . . .

TONY MILLERon 01-684 6171. NOW!

UNO

684 MITCHAM ROAD, CROYDON CR9 3AB. ENGLAND.
TELEX: 947938

TANGERINE

owners with system motherboard
Don’t you want to program sound effects too?

New! New! SOUND BOARD
* JUST SLOT IT IN

- Designed specifically for Microtan/Micron

- No construction required. Just slot it into your system
motherboard/rack

- You will have it working within b minutes of receiving it

* INCREDIBLE FLEXIBILITY

- Board contains amp and speaker

- Can use own speakers if require stereo

- Frequency ranges from sub-audible at bottom to post-audible at
top

- Three independently controllable channels to give simultaneous
multiple effects

- Tone generators, noise generator, mixer, amplitude control,
envelope generator, all under program control

* SIMPLE PROGRAMMING

- Contents of just 14 memory mapped registers give full control

- BASIC or assembler or TANBUG

- Example program listings and easilyy understood instruct»ons/

ONLY £39 + VAT /.

et e stoe Lo e s e b e

. N\

To: Bulldog Video Ltd, 52 Nash
Square, Birmingham B42 2EX
Please send me a second board for

my Tangerine system. | am
enclosing a cheque/PO for £44.85
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ext year has been dedicated to the

scienceof Information Technology.

Wonderful, you may well be say-
ing, but just what is IT? The purpose of
this article, together with its companion
next month, is to introduce the two main
systems that are currently in operation
and available to the public.

As far as the average member of the
public is concerned IT is probably
represented by the occasional glimpse of
the BBC’s promotional Ceefax pages
shown on BBC2 and that series of adver-
tisements on ITV last winter for Prestel,
so ably mimicked by the ‘Not The Nine
O’clock News’ team.

These two public systems are known
under a blanket name of Videotex: a
name carefully put together from the
Latin word video, meaning ‘| see’, and an
abbreviated form of text. The last ‘t’ has
been lost in order to create the maximum
possible confusion with another team,
Teletext, which is the subject of this
month’s article.

Let me now present the two main
contenders for the UK Information
Technology Stakes. The first, at least in
terms of its availability, is Teletext. This is
a broadcast system: that is, it is
transmitted in a similar manner to the
normal TV programmes, and can only be
received on a specially equipped televi-
sion set.

The second contender is known as

With the "Year Of Information
Technology’ looming we thought it
was time to explain what it’s all about

Viewdata — the implementation in this
country has been given the name Prestel
by British Telecom, the institution that
set it up.

Although the two systems are similar
in many ways they have one fundamen-
tal difference: Viewdata is a two-way
system and users can interact with it,
whereas Teletext can only provide infor-
mation. This article will concentrate on
the latter system but much of the discus-
sionwill hold equally true for next month
as well.

An Historical Interlude

It is worth taking a little time to look
at the history and development of text
transmissions over the broadcast system.
The idea of electronic news services is by
no means a new one. Ticker-tape ser-
vices for shares and news have been in
operation almost since the start of
telegraph operations and these have
spread into the telex and teleprinter ser-
vices available today. The trouble is that
these are generally bulky and expensive,
making their use in the domestic environ-
ment awkward.

With the spread of television ser-
vices to the point, in the mid sixties,
where almost every home had one,
especially in the USA, it became obvious
that the TV screen could be used in the
same fashion. This was already being
done by some of the cable TV services,

ON-SCREEN INFO

again in the USA and Canada, where a
scrolling display of news would cycle
round every half-hour or so. Important
newsflashes could be inserted but the
basic problem was that it could take you
half-an-hour to get the piece of informa-
tion you require, by which time it would
be half-an-hour out of date!

Proposals were made around this
time to introduce a flashing dot onto the
normal TV picture which would act as a
transmission source for an information
service. Hazeltine, better known in this
country for the VDUs they produce, put
forward a plan in 1973 using this type of
system where a subcarrier signal of some
2-3MHz would carry information at a
rate of 21K bits per second. The pickup
would be a single photocell struck over
the flashing dot and all decoding could
be handled by a simple interface unit.

As an alternative to this method the
actual make-up of the TV picture itself
can be used. In the UK our TV pictures
are made up of 625 lines. Only 575 of
these actually contain picture informa-
tion, eight are used for synchronisation,
and the rest are blanked. Surely those
spare lines could be used for something?

I'he first use of these blank lines was
simply for test purposes: as the transmis-
sion times were extended the time
available for test cards and other
necessary system checks was reduced.
So, astheselines are not seen unless one’s
set is badly out of adjustment, engineers
regularly use a couple of lines for test
transmissions.

The next use was by the IBA as a
means of transmitting information bet-
ween its regional services and the name
given to the operation was SLICE (Source
Labelling Indication and Control Equip-
ment). This uses lines 16 and 328 on alter-
nate field scans. (Only half of a TV pic-
ture is sent at any one time, it takes two
scans to produce a complete frame
which explains why some photos you see
have a diagonal stripe across them).

This is really the basis of all modern
Teletext types of transmission, and is in
common use today for engineering pur-
poses.

The Early Days

In the USA RCA proposed a system
called Homefax which although
transmitted using the above principles,
produced its output on a printer, not the
screen. It was in the UK, however, that
the first real Teletext systems took shape.

By the end of 1972 both the BBC and
IBA had teams of engineers working on
experimental systems. The first to take to
the air was the IBA’s Oracle service
(Oracle standing for Optional Reception
of Announcements by Coded Line Elec-
tronics, but also having historical con-
notations). This took place in April 1973

COMPUTING TODAY NOVEMBER 1981
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and the magazine — that's the term for a
collection of pages on Teletext — con-
sisted of some 50 pages made up of 40
lines of 22 characters. Transmission rates
were around one page per second. In-
itially only upper—case characters and
figures were transmitted, but colour,
lower-case and graphics were soon add-
ed. The BBC's Teledata system was
soon to follow. This consisted of some 32
pages made up of 24 lines of 32
characters and, because the BBC used
two scan lines to the IBA’s one and a
faster data rate, they transmitted at some
two frames per second. The name of the
BBC service was changed shortly after-
wards to Ceefax, a corruption of See
Facts.

It rapidly became obvious that to
stand any chance of success a unified
standard had to be agreed upon and a
joint committee, together with the TV set
manufacturers (BREMA), produced the
initial specification for Teletext in
January 1974. This allowed for up to 800
pages per channel, use of lines 17 and 18
of the field scan, a transmission rate of
four pages per second and a format of 24
lines of 40 characters. The specification
also included provision for colour,
graphics and time coding among other
things.

A further, advanced specification
was agreed in 1976 which added more
facilities including contiguous graphics,
conceal/reveal and double-sized
characters.

Inforeign parts similar systems were
tried in Germany and Sweden, the USA
and Australia. France has developed a
blanket system called Antiope that
covers both Teletext and Viewdata type
systems and Canada is also developing a
Videotex service.

The Technical Bit

The current technical specification
of Teletext is that the screen format con-
sists of 24 lines of 40 characters and, in
this and indeed all other aspects, both
IBA and BBC services conform. Informa-
tion is transmitted in the blank lines of
the TV scan, as previously mentioned,
and is thus a serial transmission (it
couldn’t really be anything else!).

However, the nature of the transmis-
sion itself is rather different to that which
we expect from our knowledge of
computer-based serial operations.

Devices such as cassette tape inter-
faces and printers or terminals invariably
use an Asynchronous serial transmission
system. This is because the operator can-
not be expected to type data into the
computer in a nice regular pattern so
each piece of data must carry a syn-
chronising pulse to let the computer
know when it has started and ended.
Typically each byte — a collection of
eight bits, the standard ‘wordsize’ for
transmission systems — is preceded by a
number of ‘start bits, typically two.
These indicate to the receiving device
that a byte is on its way. Similarly, at the

P10C ORACLE

:Hﬁws¥la§h:
Newsfiie

The

ETT S
ORACLE Kids. . .

315
1317

‘Crasﬁuords
Your Stars.

§ ¥ HMNICAL.
ADVERT ISERS ON ORACLE

ALPHABETICAL INDEX

SUBTITLES

100 Thul® Sep ITV

WEARTHER AND
TRAVEL IMDEX 1
Weather Map.. .10
Road Flash... .14

WHAT'S ON AROUND
BRITAIN. ... .. . 400
And- - In London.403

TV GUIDE
PAGES
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/ —r———— | e Y
! \ ! | v
Start Symbol Parity Stop Start Symbol ps Stop
Bit code Bit
Fig. 1. What an Asynchronous serial bit stream looks like. . .
B
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Symbol p Symbol p
p = Parity Bit
A test transmission page showing some of the facilities available on Fig. 2. .. .and its close cousin, the Synchronous serial transmission as
the system. used by Teletext.
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end of each byte a‘stop bit’ is sent, usual-
ly a continuous level rather than pulse
and opposite in logic to the start bits. A
typical pattern can be seen in Fig.1.
Because the transmission of Teletext
informationisacontinuousprocessrather
than a stop-start operation, a different
method called Synchronous serial
transmission can be used. Obviously
some form of synchronising pulses will
still be needed but they can now be sent
much less frequently, once every block
rather than every byte. In the case of
Teletext a block is conveniently taken as
a row or line of text across the screen. A

typical signal using this method can be
seen in Fig. 2.

The byte overhead — that’s the extra
number of bytes per byte transmitted —
is now three for synchronisation and two
for address, five extra per row. This com-
pares with a minimum of three extra bits
per byte under the other system, a total
of 15 extra bytes per row excluding the
address.

Having got a serial bit stream to the
TV set it can be decoded to produce tex-
tual and graphic information. However,
as previously mentioned, Teletext works
on pages. How are these identified? Each

P315 ORACLE 315
1627384950

2T ¢

'l':'
&)

2 poles round
i

Thul® Sep ITV
WORD 93B
158 after giudg.n‘
incentive
in network (6)
usa
s a jewel (55

... She says she is |
.He says 0K
.She forms as dirt

.She forms a rash ¢

3>

DOWN

f artist (5>
as men 7(5)
in-land <5
g: laugh (63

bard

mortis 7
roguish

Would you believe, a crossword! Press REVEAL and all is. . .

page in the magazine is given a unique
number which can be dialled up on the
set’s remote control keypad. This
number appears in the top left-hand cor-
ner of the screen, next to the set of scroll-
ing digits which indicate the frame cur-
rently being transmitted.

Because the magazine is effectively
a rotating drum, rather like a carousel-
type slide magazine on a projector, it
will take a finite time to collect any one
page. To speed up the access to key
frames, such as indexes, these are in-
serted more regularly into the
magazines.

When the selected page code mat-
ches the header of the page currently be-
ing transmitted, the data is captured and
displyed. OK, you say, there must be
more to it than that. Well, you're dead
right — there is. The only trouble is that it
would take the whole of this, and the
next, issue to explain it. I've put some
references at the end for those hungry for
information to read if they wish.

While text transmissions are second
nature to the dedicated computerist,
graphics may not be quite so readily
understood. Basically each character
cell, the area into which a character will
fit, can be sub-divided into six pixels (see
Fig. 3). Any combinations of these can be
set to on or off and displayed in any of
the available eight colours. Because a
character needs some space to prevent it
running into its neighbour, this type of
graphic is described as non-contiguous
— they don't join up. To create a con-
tinuous streak of colour one needs con-
tiguous graphics and the difference can
be clearly seen in the accompanying
photographs. The transmission codes for
all these extra, non-standard characters
are given in Fig. 4.

D Background colour

P333

141

Background colour

m/nin/nin’e

L VA V1]
W77 /B

(b)

Fig. 3. The difference between contiguous (a) and separated (b)

graphics blocks.

1
D,

_ORACLE 333 Thulo Sep ITV

An example of the sort of graphics one can obtain even with a limited
resolution system such as this.

|
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e
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A BBC Newsflash appearing, suitably enough, in the middle of the News! Subtitles appear in

much the same way.

What's On TV?

You can get an awful lot from the
Oracle and Ceefax pages if you know
where to look. Indeed, the information
service is so good that bookmakers,
among others, use it to get results of
races from rather than pay people to sit
at the smaller racecourses and pop small
fortunes into telephone booths. The
apocryphal story is often told of the time
when industrial action struck and the
smitten company’s switchboard started
to glow under the pressure of irate
bookies trying to find out whether they
were going to pay out or not!

One of the most social of the offer-
ings is the subtitling service provided by
both the IBA and BBC. There are two
types, one is a prepared, shortened form
of the speech — rather like that used on
the weekly News Review on BBC — and
the second is a phonetic representation
of the speech which is done in
‘real-time’.

This service, together with the
automatic updating of the newsflashes,
are both displayed in boxes inlaid in the
main TV picture. In the case of the news
flash service one can read it, press UP-
DATE and it will disappear until a new
item is put into the system. You then get
the new item immediately. October has
been set aside for promotion of Teletext,
both by IBA and BBC, with the Govern-
ment giving it a hefty push just before the
IT year starts. This push does have
another interesting aspect to it which the
TV companies will undoubtedly use to
their advantage. Many of the sets cur-
rently in use are reaching their last legs,
certainly those old-style colour ones, and
people looking for a new set may well be
tempted to buy one with all the trimm-
ings of remote control and Teletext.

How Can I Get It?
If you can't afford a new TV or have

just bought one without Teletext, the on-
ly answer is an adaptor. These typically
cost around £200 if you buy them com-
mercially or you could have a go at
building one of the kits, like that recently
featured in the magazine Electronics To-
day International.

Sets with Teletext built in are becom-
ing more readily available now with
Philips, Sony, Ferguson and ITT all bring-
ing new ones into the market. The addi-
tional price of the adaptor is dropping
year by year: Thorn estimates that it is
now £90 per 22” set compared with £165
last year and £191 in 1979. Philips, who
are very active in this area, reckon that
the market has increased by 250% over
last year so one can only hope that the
prices will continue to fall.

What The Future Holds

When the original specification was
written it was realised that expansion of
the service would need more lines unless
people were prepared to wait minutes
for information rather than seconds.
That original specification allows for up
to eight lines, and the BBC are currently
testing on 15 and 16 in addition to the
regular service on 17 and 18 together
with in-house trials on 21. The IBA have
already tested 13, 14, 15, 16 and 21 and
are understood to have submitted a re-
quest to the Home Office for use of lines
16 and 21.

One of the biggest possibilities for
the future is the prospect of Telesoft-
ware. This is the transmission of com-
puter programs and allied information
over the Videotext system. Trials have
been held by the IBA and BBC in con-
junction with Brighton Polytechnic and,
indeed, the soon-to-arrive BBC micro will
have the expansion capability of a
Teletext adaptor for just this purpose.

In fact the connection of any com-

puter system to a Teletext receiver
allows you to process that information.
You could, for example, prepare instant
news sheets, check the Stock Exchange
prices automatically and do a host of
other things given the right piece of hard-
war. Getting a few computer programs
free is icing on the cake!

A Final Byte

The future of Teletext as an informa-
tion source in the UK is assured beyond
doubt. The extent to which it will grow is
probably only governed by the amount
of room that is made available to it on
the transmission system and the funds
that the BBC and IBA have to spend. |
can see that at some point in the future
we may well have Channel 5 which is
solely dedicated to carrying textual in-
formation. Allowing even as few as 200
lines for text that represents an enor-
mous data base, the access would be a
trifle slower than the best currently
available — 20 seconds or so — but it
would have the advantage of being
free. | outlined a similar idea in a publica-
tion called ETI 1999 which was publish-
ed a year or so ago.

The use of the broadcast medium
has, in fact, only one major restriction
and that is the fact that it is a one-way ser-
vice. This statement is, of course, depen-
dent on the fact that the number of lines
available for transmission are increased
in direct proportion to the size of the
data base!

The next hurdle to be jumped in the
development of the system is the crea-
tion of pictures. This has already been
demonstrated, both on Teletext and
Viewdata, but currently requires a
substantial change in the design of the
receivers. However, by the end of the
1980's we should have both this and fully
operational Telesoftware services.

Next month I'll be featuring the same
sort of information on the Viewdata ser-
vice — so tune in again then!

Getting More Data

Suprisingly, the amount of publish-
ed information on Teletext appears to be
remarkably limited. Apart from
technical documents produced by the
IBA and the BBC the only book that |
have is ‘Teletext and Viewdata’, by Steve
A Money. Published by Newnes
Technical Books, it goes into great detail
about the techincal aspects of Teletext
and, to a more limited degree, Viewdata.
Most of the diagrams accompanying this
article have been taken, with kind per-
mission of the publishers, from this book.

For information on the Telesoftware
experiment contact Brighton
Polytechnic, Telesoftware and Educa-
tion Project, Faculty of Education
Studies. Falmer, Brighton, Sussex.
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Sinclair ZX81 Personal Com;
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 i finati ice —
50,000 in the first 3 months! e

Today, the Sinclair ZX81is the Quite simply, by design. The ZX80
heart of a computer system. You can  reduced the chips in a working

add 16-times more memory withthe  somputer from 40 or so, to 21. The
ZX RAM pack. The ZX Printer offers ZX81preduceS the 21 to 4!

an unbeatable combination of The secret lies in a totally new ®
performance and price. And the ZX  master chip. Designed by Sinclair ®
Softwarelibrary is growing every day. and custom-built in Britain, this “I

Lower price: higher capability unique chip replaces 18 chips from ®
With the ZX81, it’s still very simple to  the ZX80!

teach yourself computing, but_the New, improved specification 95
ZX81 packs even greater working @ Z80A micro-processor — New s——
capability than the ZX80. faster version of the famous Z80 ®

It uses the same micro-processor, chip, widely recognised as the best
but incorporates a new, more power- ayer made.

ful 8K BASIC ROM - the ‘trained ® Unique ‘one-touch’ key word Kit or built —it’s up to you!

intelligence’ of the computer. This  entry: the ZX81 eliminates a great You'll be surprised how easy the

chip works in decimals, handleslogs  geal of tiresome typing. Key words ~ ZX81 kit is to build: just four chips to

and trig, allows you to plotgraphs,  (RUN, LIST, PRINT, etc) have their ~ assemble (plus, of course the other

and builds up animated displays. own single-key entry. discrete components) —a few hours’
And the ZX81 incorporates other @ Unique syntax-check and report ~ work with a fine-tipped soldering iron.

operation refinements - the facility  codes identify programming errors And you may already have a suitable

to load and save named programs  jmmediately. mains adaptor - 600 mA at9VvDC
on cassette, for example, and to @ Full range of mathematical and nominal unregulated (supplied with
drive the new ZX Printer. scientific functions accurate to eight  built version). _
decimal places. Kit and built versions come com-
® Graph-drawing and animated- plete with all leads to connect to
display facilities. your TV (colour or black and white)
@® Multi-dimensional string and and cassette recorder.

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.

2 @ Advanced 4-chip design: micro-

New BASIC manual processor, ROM, RAM, plus master
EYSr 281 cames vl moooisfeteid schl it chip - unique, custorn-built ehip

first principles to complex programs. replacing 18 ZX80 ChipS.




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

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

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

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

— | — |
Z X8I

6 Kings Parade, Cambridge, Cambs., CB2 1SN.
Tel: (0276) 66104 & 21282.
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Available now-
the ZX Printer
foronly £49.%

Designed exclusively for use with
the ZX81 (and ZX80 with 8K BASIC
ROM), the printer offers full alpha-
numerics and highly sophisticated
graphics.

A special feature is COPY, which
prints out exactly what is on the
whole TV screen without the need
for further intructions.

3987

- -
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e
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At last you can have a hard copy
of your program listings —particulariy
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 ZXPrinter connectsto therear
of your computer — using a stackable
connector so you can plug ina RAM
pack as well. A roll of paper (65 ft
long x 4 in wide) is supplied, along
with full instructions.

How to order your ZX81

BY PHONE - Access, Barclaycard or
Trustcard holders can call

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

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

I_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 -
andwe have no doubt that you will be.

Name:Mr/Mrs/Miss LI | | | | |

s b e ] e 5

Address: || | [ | [ |

ey ol

R 1 ST (1N el G 0 PO 0 R (R e

Order
I Oty | Iltem Code | Itemprice | Total I
£ £
| Sinclair ZX81 Personal Computer kit(s). Price includes I
I ZX81BASIC manual, excludes mains adaptor. 12 49.95 I
Ready-assembled Sinclair ZX81 Personal Computer(s).
I Price includes ZX81 BASIC manual and mains adaptor. 11 69.95 |
I Mains Adaptor(s) (600 mA at 9 V DC nominal unregulated). 10 8.95 I
| 16K-BYTE RAM pack. 18 49,95 I
Sinclair ZX Printer. 27 49.95
I 8K BASIC ROM to fit ZX80. 17 19.95 I
I Post and Packing. 2.95 I
| [J Please tick if you require a VAT receipt @A R B SR |
| *| enclose a cheque/postal order payable to Sinclair Research Ltd,for £ |
| *Please charge to my Access/Barclaycard/Trustcard account no. I
I *Please delete/complete as applicable. ‘ ‘ ‘t J { J | ‘ ‘ | J l J | ‘ I J I
Please print.

l J
Loaliveloalsadivrlen ]
| |

\
|
I 5 i (51 T i rieirnbie |

LFREEPOST —no stamp needed.
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How the ZX81 compares with other personal computers

SYSTEM IDENTIFICATION ZX81 ZX80 ACORN  APPLENl  PET TRS 80 TRS 80
ATOM PLUS 2001 LEVELI LEVEL I
ROM 8K 4K 8K 8K 14K 4K 12K
GUIDE PRICE Basic unit - inc. VAT £70 £100 £175 £630 £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 @ o ® @ ) ® °
STEP @ ® ® ] [ ®
TAB @ ) ® @ ®
ARITHMETIC ABS, RND ® ) [ © @ @ @
FUNCTIONS INT @ ® @ ) @
ATN, COS, EXP, LOG, SGN, SIN, SQR, TAN O °® ® ®
ARCSIN, ARCOS °
STRING CHRS ® ° @ ® °
FUNCTIONS LEN ° =) @ O °
ASC(CODE), STRS, VAL, INKEYS ® ® ®
NUMBERS FLOATING PT+10-2 O ° ® ° @
INTEGERS ® ® ° ® ®
NUMERIC AZ e} °
VARIABLES AA-ZQD @ ) @
An-Zn, n=any alphanumeric string ® [ ]
STRING A8 &BS @
VARIABLES A8 toZ8 @ ® °
Ang to Zng n=any alphanumeric character [ ] L] o
NUMERIC SINGLE DIMENSIONAL ® ) ®
ARRAYS MULTI DIMENSIONAL @ ° ® )
DISPLAY ROWS 24 24 16 24 25 16 16
COLUMNS a2 30 32 40 40 64 64
LOW RES GRAPHICS (<7000 pixels) @ ® ® ° ® ° °
HI RES GRAPHICS (>40000 pixels) @ ®
SPECIAL USR (CALL, LINK) @ ° ® ° ° ®
FEATURES PEEK, POKE (OR EQUIV) °® o o ® ® @
® @ °
Sinclair software The ultimate course If youowna
oy ®
on cassette. in ZX81 BASIC Sinclair ZX80...
a
programming.

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 Sinclair ZX81.

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.

— [ | — |
Z X8I

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



Mike James

BOOK PAGE

a standard DOS

ne of the most used disc oper-
Oating systems (DOS) is CP/M. It

was introduced in the distant
days of 1975 and it comes as something
of a shock to realise that the earliest of
the CP/M books reviewed here bears the
date1980. Why it hastaken solong forthe
usual ‘guide to’ books to appear is
something of a mystery, but suddenly
they are here,

Any books on CP/M must be com-
pared with the manuals supplied with
CP/M. Thus our review begins with the
CP/M Manual by Digital Research. It is
difficult to believe that a manual which
accompanies a very successful piece of
software and which has been in circula-
tion, in one form or another, since 1976,
can be so poor. Digital Research seem to
have made very little effort to make their
first attempt ata manual at all accessible
to the beginner and have avoided the op-
portunity for improvement with each
version of CP/M. Even the milestone of
version 2 prompted only the addition of
two new sections to the manual describ-
ing the new bits of CP/M 2.0, most of
which appear in entirely the wrong
order! The rest of the manual is full of un-
necessary obscurity and makes very dif-
ficult reading. However, given all these
criticisms, it remains all that is necessary
for the experienced machine code pro-
grammer but it is still difficult going even
from that elevated point of view.

The next book is from another well
known personality of the computer
publishing world, Rodnay Zaks — boss
of Sybex. The CP/IM Handbook With
MP/M is, unlike Osborne’s book, by Zaks
himself. Chapter 1 starts at the usual
point with a review of CP/M and its
history, then moves on to tell the user
how to get his computer up and running
CP/M. Some of the more basic com-
mands are introduced and explained, eg
DIR, REN. By the end of chapter 1 the
novice user should be able to cope with
creating a file using ED and printing it.
Chapter 2 covers the remaining com-
mands up to ASM and DDT. Chapter 3 is
devoted entirely to PIP and it explains
this difficult program very well. The
CP/M editor, ED, is also covered by the
whole of chapter 4. Chapter 5 is ‘Inside
CP/M and MP/M'’, although you’ll find
nothing that isn’t in the CP/M manual. A
useful CP/M -MP/M command summary

Some standard texts on

finishes the book. With one instruction to
a page, in alphabetical order, this is very
easy to use. Zaks’ book is, in my opinion,
more suitable for beginners than
Hogan'’s because it treats the material in
a more logical order — but they both
cover much the same ground.

One thing proved by examining the
CP/M Manual is that a beginners’ guide
to CP/M is essential. Our first offering is
the Oshorne CPIM User Guide. The
name of Adam Osborne has been well
known since the start of microcom-
puting for a wide range of books and
educational material. Now McGraw-Hill
have taken over Osborne publishing, it
will be interesting to see how much
things change. It is clear that they plan to
use the name Osborne as a catch word
for quality, because the Osborne CP/M
User Guide is, in fact, written by Thom
Hogan! It starts off at a reasonable pace
with an introduction and history of
CP/M, and goes on to tell the novice user
how to start his computer up into CP/M
(something the machine’s manual
should explain, but. . ). Chapter 2 deals
with the standard built-in commands
and chapter 3 deals with the standard
transient commands. Both chapters
cover their material well with examples
and patient explanation. As the introduc-
tion covers all the CP/M commands, the
novice computer user, who has just been
so well treated in chapter 1, meets com-
mands such as SAVE and DUMP better
reserved for experienced machine code
programmers. It would be better to treat
commands as they are required and then
give a complete summary. By chapter 4
the book shows its true colours. We are
well into assembly language utilities, and
the ASM, DDT and LOAD are explained.
The trouble is that anyone capable of us-
ing such utilities can probably do
without the extra help afforded by this
book. The remainder of the book covers
high level languages, MP/M, CP/NET and
technical aspects of CP/M among other
things. In conclusion, this is not a book
for a beginner unless he wants to ap-
proach the more technical side of com-
puting. It is well written and contains
some useful extra pieces of information
concerning system and high level
language selection.

The final book this month, CPIM
Primer, comes from yet another well

known technical publisher — Sams. The
first thing that strikes you about this
book is its size. Being roughly A4, more
information appears on each page than
the previous books reviewed and this is
used to advantage in explaining CP/M
with tables, figures, cartoons and boxed
extra bits of information. If the mention
of cartoons puts you off, let me say that
of all of the cartoon-laden American
technical comics that I've looked at this
book is the only one to use cartoons to
add to the text. They may not be very
funny — | smiled rather than laughed —
but most of the cartoons illustrate some
difficult concepts very well. The ex-
planations are chatty but still well writ-
ten and | must admit that | did enjoy
reading this book. Chapter 1 is an in-
troduction to CP/M, chapter 2 introduces
computer systems in general, chapter 3 is
about getting started and resident com-
mands, chapter 4 is system initialisation,
5 covers STAT and PIP, 6 is ED, 7 and 8
are about machine code programming,
ASM and DDT. There are also three ap-
pendices and one is a pullout CP/M
reference card — really useful as long as
you remember where you put it! Appen-
dix A covers the internal structure of
CP/M and unlike the other two books,
succeeds in telling you something extra
to the CP/M Manual, not much but
something! One reason | liked this book
so much is that the two authors seem to
be still interested in microcomputers and
succeed in communicating their en-
thusiasm for understanding the ‘black
boxes’. | would recommend it to anyone
interested in computers rather than in
simply using them.

The titles included in this month’s selec-
tion are:

CP/M Manual, by Digital Research, ob-
tainable from Lifeboat Associates(1979),
Sl

The CP/IM Handbook With MP/M, by
Rodnay Zaks, published by Sybex, dis-
tributed by Computer Bookshop (1980),
321 pages, £9.50.

Osborne CP/M User Guide, by Thom
Hogan, published by McGraw-Hill (1981),
280 pages, £10.10.

CP/M Primer, by Stephen M Murtha and
Mitchell Waite, published by Sams, dis-
tributed by Prentice-Hall (1980), 92
pages, £7.75.
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BIROWASTG electronics

48 JUNCTION ROAD, ARCHWAY LONDON N195RD — 100 yards from Archway Station & 9 Bus Routes
TELEPHONE: 01-263 9493/01-263 9495

PET
4008 8K RAM

4016 16K RAM

4032 32K RAM

4040 Dual Drive Disk
4022 80 column
tracks feed.

3023 80 column
friction feed.

C2N Cassette Unit.

For the business man we stock the 8000 range inc 8032 and
8050 with daisy wheel printers coming soon.

PHONE FOR MOST COMPETITIVE PRICES WORD PROCESSING AND 32K
SYSTEMS PHONE FOR DETAILS

/
UK101 %
UK101 Kit inc 8K memory £125
Ready Built inc 8K memory £175
Complete in case £199
4K Expansion 8x2114 £14
Parallel Printer Interface  £24.50
Cases £19.96
Chromasonics Sound Kit  £24.50
Colour Kit £69.95

NEW
32K Dinamic Memory Board
only £89.95
P.1.O. and Eprom Programmer Kit
only £24.50

Inc. Demo Tape & Full
Documentation Send for details

\VIDEO GENIE 279 ca%00

\__’—' -\\ Utilises Z80, 12K level Il Basic, In-

tegral 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 PROGRAMMABLE SOUND KIT £24.50
SOUND KIT (FITTING EXTRA) £7.00
LOWER CASEKIT (FITTING EXTRA) £27.50
COLQURKIT (FITTING EXTRA) £34.95
EXPANSION BOX WITH/WITHOUT RS232 £215/£185
16K /32K RAM BOARD £94/£129
NEW GENIEIINOWAVAILABLE...................... £299
APPLE Il PLUS
48K Machines £595
Disk Drive with Controller £349
Disk Drive without Controller  £299
Graphic Tablet £425
Colour Card £69

Accessory cards, Software
All available — Phone for Details

PRINTERS
INTERFACES AND CABLES
FOR APPLE Il, PET, TRS80,
RS232, UK101, SHARP
SUPERBOARD ALL
AVAILABLE.

: EPSON MX80 FT/1£399
EPSON MX80 £359 Dual single sheet friction and

Dot-matrix printer with Pet tractor feed, 9 wire head, true
graphics interface. Centronics  descenders.

parallel and serial. Pet and EPSON-MXFT/2 £449
Apple compatible. True bidirec- An FT/1 with high resolution

VIC20

Colours

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

3 Tone Generator for music, ‘“White
Noise’* Generator for language and
sound effects. Fach Generator gives 3
octaves. Reproduction is through TV
speaker.

PERSONAL-
COMPUTER

BUSINESS
COMPUTER

Character/Line Display

22 Characters by 23 lines, 64 ASCII
characters, pet-type graphic character
set.
Keyboard

TECHNICAL
COMPUTER

DIN typewriter keyboard with 8
programmable function possibilities via 4
special function keys. Colours are directly
addressable from the keyboard.
Peripherals/Accessories

VIC Datacassette with special interface :
to guarantee high reliability read/write
quality (PET/CBM compatible).

Price only £155.00.
Cassette recorder £34.75
With 6 sample
programmes.

TEACHING
COMPUTER

tional, 80 cps. graphics
EP80 MX82 £389 SEIKOSHA GP80A£199
As MX80 plus high Resolution Dot matrix 5 x 7, 80 columns, 30
Graphics cps graphics, double width
characters.
JUST PHONE FOR FURTHER DETAILS
MONITORS
Green Monitor £99.00 =
MONI9” (illust) B&W £82.00
Hitachi professional monitors
9" Black & White £99.95
12" Black & White £149.00

TANTEL

PRESTEL BY TANTEL
COMMUNICATIONS AT YOUR FINGERTIPS
FOR BUSINESS & HOME. UP TO DATE INFO

180,000 pages of information on Travel, News,
Investment, Holidays, Hotels Etc., Etc.
£170
TANTEL IS POST OFFICE APPROVED. SEND FOR DETAILS.
DEMONSTRATION AVAILABLE AT OUR SHOWROOM.

[TYN.a1T)| Please add VAT 15% to all prices. Postage on computers, printers and cassette decks charged at cost, all A
[ ]| other items P&P 30p. Place your order using your Access or Barclaycard (Min. tel. order £5). Export

VISA enquiries welcome. Official orders welcome.
:
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WARNING

BADLY DESIGNED

OFFICE INTERIORS CAN

SERIOUSLY
DAMAGE YOUR
BUSINESS

That’s why INSCAPE ’81 has been created

INSCAPE 81 is the International Exhibition of
Design for Interiors. Itis sponsored by The
Architectural Review and takes place at
Europe’s newest cultural complex, The
Barbican Centre for Arts and Conferences,
located in the heart of the City of London,
from 15to 19 November 1981.

Onlythe very bestinternational
manufacturers of furniture, fittings and
associated products have been invitedto
submit exhibits for INSCAPE '81, the first
eventofits kind ever to be held in Britain.
Submitting, however, is only the first step.

All prospective exhibitors mustthen runthe
gauntletofthe INSCAPE '81 independent
design panel (Walter Collins, Peter Glynn
Smith, Kenneth Grange, Robert Heritage,
David Maroni and Dieter Pesch) to see if their

products meet the higheststandards.

So you know that INSCAPE '81 will provide
top quality product design for working
interiors.

INSCAPE '81 will also provide a unique forum
for architects, designers and clients to look
together at new ideas, products and
prototype designs.

And right at the centre of INSCAPE '81, there
is Tasktech.

Tasktech is a feature exhibit that will show
how technology is affecting our daily lives
now and will illustrate the impact the new
technology is having on businesses both at
home and internationally. Tasktech is
sponsored by major communications
organisations including British Telecom and

incorporates a stimulating audio-visual slide
presentation.

Admissionto INSCAPE '81 costs £2.50.

Parallel withthe exhibitionitself, there will be
a high level conference, ‘New Technology at
Work', taking place on November 17 and 18.

If you would like to come to the conference,
justdrop alineto:

The Architectural Press,

9 Queen Anne's Gate,

London SW1H 9BY,

and we'll send you a booking form and full
details ofthe extensive two-day programme.

The full two-day conference ticket costs £160
(£90 for a single day).

It's as easy as RSVP

The Architectural Press, organisers of
INSCAPE '81, invite you to telephone your
local American Express travel representative
(or use this coupon if you wish) and take
advantage ofthe AMEX/INSCAPE '81 Travel
Service. All your travel, hotel bookings,
exhibition and/or conference tickets will be
taken care of. All you have to do istell us
you're interested. The dates for the
exhibition are November 15to 19 inclusive.
The dates for the conference are 17 and 18
November.

For any other information about INSCAPE '81
contact The Organisers:

David Thorne,

The Architectural Press (Inscape '81),

9 Queen Anne’s Gate,

London SW1H 9BY,

Telephone 01-222 4333
Telex 8953505

So in your own business
interests visit INSCAPE ’81

| am interested in attending
the exhibition

| am interested in attending
the conference

&

| am interested inthe
Amex/Inscape '81 Travel Service

Name

Address

Company

Return this coupon to:

Vivienne Bourne,

American Express Travel Service,
6 Haymarket,

London SW1Y 4BS,

Or telephone your local American Express
Representative
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PROGRAMMABLE

CALCULATORS

Powerful high-speed FX702P computer

using BASIC language

CASIO FX-702P
(R.R.P. £134.95)

ONLY £119.95

LCD scrolling display of alpha/numeric (dot matrix) characters. input can be
varied from 1680 program steps with 26 independent memories to 80 program
steps with 226 memories. (All retained when switched off). Up to 10 programs
can be stored (PO to P9).Subroutine: Nested up to 10 levels. FOR-NEXT loop-
ing: Nested up to 8 levels. Straightforward program debugging by tracing.
Editing by moving cursor. 55 built-in scientific and statistical functions, can be
incorporated in programs. Program/data storage on cassette tape via optional
FA-2 (availble soon). Optional FP-10 mini printer and plug-in ROM modules,
available soon. Two lithium batteries give approx. 200 hours continuous opera-
tion, with battery saving Auto Power Off after approx. 6 minutes non-use.
Dimensions: 17 x 1656 x 82 mm (% x 6% x 3%"). Weight: 180g (6.30z).

TEMPUS

f , .

Quality
support for; ATOM
ZX80 ACTION | ZX80
Flicker-free action games for your ZX80, ZX81

need only 1K RAM and the original (4K) ROM.
ACK-ACK 400

Cassette c80A: BRKOQUT -----nnmneee
cassette ceo: SHELL GAME ---- INVADERS r4 o0

The zxao Magic BOOk *With 8K ROM/ZX81 Supplement*®

Games programs, computer music, converting programs written in
other BASICs, improving the picture, RAM and I/0 circuits, and
much more. £4.75
Getting Acquainted with your ZX81 105
Mastering Machine Code on your ZX80/81

i 95
23+ 23 WAY 7X80/81 EDGE CONNECTOR SOCKET £3.60
23+ 23 WAY ZX80/81 GOLD PLATED PLUG EXTENSION £3.60

ATOM CASSETTES; £5 each

CAAA: BREAKOUT + CUPBALL + 3D MAZE + SIMON 2
CAAB: PINBALL + LETTERS + SPACEWAR + DRIVE
Both tapes need 1K 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. £6:50

16/32K ATOM RAM Boards fomes9.50

Single Eurocard; fits inside ATOM's case. Built & tested. Bare PCB
only £23. S.a.e. for details.

ALL PRICES INCLUDE U.K. P&P & VAT WHERE APPLICABLE.
TIMEDATA Ltd.

57 Swallowdale,Basildon,Essex

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
jumps. Indirect addressing.

* Up 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
7 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 141.2 mm. 100 g.

Prices include V.A.T. and P & P. Send your company order, cheque, p.o. or
phone your ACCESS or BARCLAYCARD number.

DELIVERY NORMALLY BY RETURN POST

LEADING CASIO DISTRIBUTOS

DEPT. CT/10
164/167 EAST ROAD, CAMBRIDGE,

CB1 10B
TEL: 0223-312866

"% NEW BROOM FOR EPROMS ¢

TEX ERASER SWEEPS CLEAN!
EPROMPT is Prompt Enough!

Eproms need careful treatment to survive their expected lifetime.
Rushing it could burn their brains out. So cop-out of this helter-skelter
world: take it easy the TEX way and give your chips a well-earned break.
Cool, gentle and affordable; EPROMPT does it properly.

* 16-chip basic economy EPROMPT EB: £32 nett; £39c.w.0. %
* 32-chip interlocked de-luxe EPROMPT GT: £40 nett; f49c.w.0. *

TEXTIME
/s
Tea-Break Time!

Our EPROMPT needs just half-an-hour to finish its job; this is the proper
erase time for all Eproms. While it's busy you may as well take a break
yourself, but don't take too long without a timer on the job; over-erasing
can shorten data storage time. So our TEXTIME will remember to turn
out the light and your chips will forget nothing new.

* 30-minute solid-state TEXTIME M30: £15 nett; £19c.w.0. %

* % % Special Offer EB + M30: £45 nett; £55c.w.0. % % %
* % % Special Offer GT + M30: £53 nett; £66 c.w.0. * * %

TEX: Reliable quality at affordable prices. We manufacture in the U.K. and sell direct.

All items ex-stock from St. Albans or Watford Electronics.
C.W.0. Prices include Carriage & VAT. Write post-free: BOX 14 ;

TEX MICROSYSTEMS LTD. FREEPOST

K ST.ALBANS, HERTS. AL1 1BR ST.ALBANS 64077/ TRING 4797 ANYTIME

80
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Make the most of your
Sinclair ZX Computer...

Sinclair ZX

software
on cassetlte.

3.9—5 per cassette.

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

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

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

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

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

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

8K BASICROM
The 8K BASIC ROM used in the
7X81 is available to ZX80 owners
as a drop-in replacement chip.
With the exception of animated
graphics, all the advanced features
of the ZX81 are now available on a
ZX80-including the ability 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 16K-byte RAM pack provides
16-times more memory in one
complete module. Compatible with
the ZX81 andthe ZX80,itcanbeused
for program storage oras a database.
The RAM pack simply plugs
into the existing expansion port on
the rear of a Sinclair ZX Personal
Computer.

Cassette 1-Games
For ZX8!I (and ZX80 with 8K
BASIC ROM)

ORBIT -your space craft’s
missionis to pickup avery valuable
cargo that’s in orbit around a star.

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

METEORS -your starship is
cruising through space when you
meetameteor storm. Howlong can
you dodge the deadly danger?

LIFE-].H.Conway’s ‘Game of
Life’ has achieved tremendous
popularity in the computing world.
Study the life, death and evolution
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 you get it wrong.

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

TRAIN -multiplication tests
againstthe computer. The winner’s
train reaches the station first.

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

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

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

SPELLING -up to 500 words
over five levels of difficulty. You
canevenchange the words yourself.

Cassette 3-Business and
Household
For ZX8! (and ZX80 with 8K
BASIC ROM) with 16K RAM pack
TELEPHONE -setup yourown
computerised telephone directory
and address book. Changes,
additions and deletions of up to
50 entries are easy.
NOTE PAD -a powerful, easy-
to-run system for storing and

. &b

retrieving everyday information.
Use it as a diary, a catalogue, a
reminder system, or a directory.
BANK ACCOUNT -a
sophisticated financial recording
system with comprehensive
documentation. Use it at home to
keep track of ‘where the money
goes,’ and at work for expenses,
departmental budgets, etc.

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

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

TWENTYONE -a dice version
of Blackjack.

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

SUBSTRIKE - 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 distress
call, you've narrowed down the
search area to 343 cubic kilometers
of deep space. Can you find the
astronaut before his life-support
system fails in 10 hours time?

Cassette 5 -Junior
Education: 9-11-year-olds
For ZX81 (and ZX80 with 8K
BASIC ROM)

MATHS - tests arithmetic with
three levels of difficulty, and gives
your score out of 10.

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

VOLUMES -‘yes’ or ‘no’
answers from the computer to a
series of cube volume calculations.

AVERAGES - what's the average
height of your class? The average
shoe size of your family? The average
pocket money of your friends? The
zomputer plots a bar chart, and
distinguishes MEAN from MEDIAN.

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

TEMP -Volumes, temperatures
—and their combinations.

How to order

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

Sinci=ir-
ZX SOFTWARE

Sinclair Research Ltd,
6 Kings Parade, Cambridge,
Cambs., CB21SN. Tel: 0276 66104.

|—T-o: Sinclair Research, FREEPOST 7, Cambridge, CB21YY Pieascpm'm—l
| Please send me the items [ have indicated below. |
| Qty Code Item ] Item price | Total |
21 Cassette 1 - Games |SL3:95
| 22 | Cassette 2-Junior Education (L35 |
I al 23 | Cassette 3-Business and Household £3.95 I
I 24 | Cassette 4-Games |8 £3.95 I
25 Cassette 5-Junior Education £3.95 I
I | 17 *8K BASIC ROM for ZX80 £19.95
| | 18 *16K RAM pack for ZX81 and ZX80 £49.95 I
I ‘ *Post and packing (ifapplicable) £2.95 I
Total £ I
: *Please add £2.95 to total order value only if ordering ROM and/or RAM. I
Ienclose acheque/PO to Sinclair Research Ltd for £

I Please charge my Access*/Barclaycard/Trustcard no. I
I HERE T Bt S Bl HS e ot (el e ) I
*Please delete as applicable. '
l Name: Mr/Mrs/Miss L | | s S i A j o
| Address: LI S S | AP PR P S | O O e N ] I

|_ | fer ot o | | | | |COTN]|



Piet Avis

in minutes

ture which looks something like the

night sky. There is a star-field and in
front is a central sun with planets and
their satellites. A comet appears and
takes a slow elliptical orbit, speeding up
as it goes round the sun. There is an occa-
sional meteor flash. Now and then a star
flares into a supernova and declines
slowly, and (with a probability which can
be set to agree with one’s beliefs) a
civilisation escapes the supernova and
settles on another star. There is inter-
stellar commerce and a space-trading
UFO moves from one star to another.
The fate of the universe is under human
control; a probability is set and if the
right number comes up the universe con-
tracts to a singularity. The point does not
disappear (where would it go?) and after
a time it expands again into a new and
slightly different universe. The program
loops through one universe after another
without end, on the assumption that
time in the real universe will not stop, not
for a while anyway. The display is best
seen in a darkened room on a large
television screen with brilliance down
and contrast up. A transistor radio
placed near the CPU will pick up the
Music of the Spheres.

T he program displays a moving pic-

Spacing Out

The program is in BASIC for a
NASCOM 2 and requires less than 8K of
RAM if the spaces in the program listing
are omitted. A problem in some BASIC
programs is to find out exactly how
POKEs and PEEKs can be translated to a
different machine, and this program
deliberately avoids them. SET and
RESET or similar functions are required,

From the Big Bang to Milliways

and are used on the 48 by 96 NASCOM
grid; a little coarse for moving heavenly
bodies about, but acceptable. The pro-
gram also uses the 16 by 48 character
grid for some astronomical objects. The
result of all this is fullstop stars and
square planets. However the orbits are as
nearly round or elliptical as possible
(square orbits were ruled out as beyond
current experience). It is not, of course, a
true simulation — for one thing the time
scale is all wrong — but some mathe-

matical relationships have been retain-
ed.

Program Operation

The program contains examples of
loop control and subroutines and uses a
mixture of the two types of screen co-
ordinate. It is made up of a number of in-
dependent parts which operate in se-
quence, and it can be built up section by
se((j:tion. It might be used as a teaching
aid.

A problem is that the passage of an
object over the screen wipes out
everything in its path, including planets
and central sun even though these are
supposed to be in the foreground. It is
possible to program in position tests, us-
ing either the POINT function or logic
tests on the screen map in memory.
However the amount of programming
necessary to accomodate every feature
on the screen is large and the program
compromises by re-displaying the star
background and central sun and planets
as quickly as possible after a passage.
The elliptical cometary orbit is not
renewed and can look quite tatty after
many time periods.

The initial values may be altered.

The planetary radii and orbital periods
may be altered to suit one’s favourite
system. Note that reversing the sign of an
orbital period reverses the direction of
rotation. The probabilities P1 to P5 may
be experimented with to give a soothing
display, if that is what is wanted. Pro-
babilities greater than about 0.5 get
things moving, with the generation of a
new universe every few time periods.
The display resulting from the program
as printed is a little rapid; BASIC is slow,
but the universe is in no hurry and an all-
night display can be set up by the
strategic insertion of some delay loops.

Features might be added; for exam-
ple the stars can be made to twinkle by
quick random applications of RESET
and SET. At the end of the universe the
stars converge to a singularity; they
could be made to expand from it at the
start of a new universe in an orderly
fashion instead of the symbolic Big Bang.
The star co-ordinates could be set to
resemble real constellations as we see
them. An invisible wandering black hole
might swallow up stars and any other
body it came across, although this does
not make a spectacular display.

Program Description

Lines 150 — 320: DIMensioning and
initialisation of run parameters. The
values are at the start of the program to
allow easy alteration using the NASCOM
screen editing facilities. The entry point
of a new universe is at line 200. The
variables are:

A(12),B(12): co-ordinates of the
planets and satellites. Array A contains
current values; B contains previous
values for RESETing.

R(6),N(6): radii and orbital periods of
the six planets and satellites. Array N is
used later to hold equivalent periodic
angular changes in the orbits.

T(12): sines and cosines of the
periodic angular changes for use in
trigonometrical formulas.

G(30),H(30),GP(30),HP(30): co-
ordinates of the background stars. Arrays
GP and HP hold the previous values dur-
ing collapse.

P1: probability of collapse of the
universe.

P2: probability of observing a UFO
flight.

P3: probability of a supernova

P4 probability that a spaceship will
escape before a supernova.

P5: probability of a meteor.

D,EFKE: comet data. D is the
distance of nearest approach to the cen-
tral body; E is the eccentricity; F is the or-
bital period; KE is the angle in radians of
the major axis of the comet’s orbit to the
screen horizontal.

Lines 330 — 490: working values are
calculated from the starting data. The ar-
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ray A is provided with starting co-
ordinates for the six planets and
satellites.

Lines 500 — 630: display the
background of 31 stars, avoiding posi-
tions too near the central body. The cen-
tral body is displayed.

Lines 640 — 700: working values for
the cometary orbit.

Lines 710 — 770: these complete the
preliminary calculations. The entry point
to a new time period is line 740. The
period number is incremented and
printed.

Lines 780 — 1460: calculate and
display planet and satellite positions.
Nine sets are required as the satellites are
moved twice; once about the central sun
and again about their parent bodies.

Lines 1470 — 1610: update the orbit
of the comet; check for meteor, super-
nova, UFO and collapse of the universe.

Line 1630: return to line 740 and

repeat the cycle for the next time period.

Lines 1640 — 1810: subroutine to
update and display the comet’s orbit.
The orbit is Keplerian as long as the or-
bital period (variable F) is not too short,
say not less than 200 time periods.

Lines 1820 — 1890: subroutine to
calculate new positions of planets and
satellites in circular orbits, using
trigonometrical formulas for sums of
angles.

Lines 1900 — 1990: subroutine to
display ameteor running vertically down
the screen.

Lines 2000 — 2170: subroutine to
move a body to a new position, using SET
and RESET functions. The body may be a
1x71ora2x2block, it may leave a trail.

Lines 2180 — 2720: subroutine to
develop a supernova as a block of
graphic points from an existing star. The
supernova flares up immediately and
declines over several time periods. A

graphic dot to represent a spaceship is
moved from the supernova star to
another using the subroutine at line 2780.

Lines 2730 — 2770: subroutine to
display the central sun. It uses a graphic
dot (NASCOM GR)9), two vertical lines
(GN/CNTRL/T) and two ordinary dashes.
(Owing to a well-known bug the graphics
are LISTed as USR and DEF). There
should be suitable symbols on other
machines.

Lines 2780 — 3080: subroutine to
move a dot from one co-ordinate posi-
tion to another using SET and RESET.
The dot moves over the 48 x 96 grid in the
nearest it can get to a straight line.

Lines 3090 — 3500: a program sec-
tion to move the star points inwards to a
central point represented by the graphic
GR/9. After a delay loop a mass of
graphic blocks is displayed to symbolise
an exploding universe. The program then
goes back to a new start at line 200.

: N N 520 FOR J = 0 TO 30
Program LlStlng S30 NG = INT(RND(1) % 43) + 3
5S40 NH = INT(RND(1) % 12) + 2
S50 IF NG < FA — 3 OR NG > FA + 3 THEN 58¢
150 REM — INITIALIZE DATA 560 IF NH < FE — 3 OR NH > FR + I THEN S8¢
160 DIM A(12),B(12) . R{AY T{12) Ni&) 570 GOTO 530
170 DIM G(Z0)  H(Z0} ,GP (F0) ,HF (Z0) 580 G(J) = N6 : H{(J) = NH
180 REM - START A NEW UNIVERSE 590 SCREEN NG,NH : PRINT "."
190 XB = 24 : ¥YB = 8 : GOTO 3320 600 FOR Z = 1 TO 2000 / (J + 1) : NEXT Z
2005 NS =0 610 NEXT J
Z10 XB = INT(RND(1) % 25) + 20 620 SCREEN 5,1 : PRINT "
220 YB = INT(RND(1) % 10) + 25 630 GOSUB 2730
230 FA = INT{(XR/2) + 1 : 640 REM —~ WORKING VALUES FOR COMET
FB = INT(YB/3) + 1 650 CE = 1 : SE = O
240 R{1) = 11 : R{2) = 2& : R{(3I) = 43 440 EP = 1 + E : EM = 1 - E
250 Ri4) =5 2 R{(5) =5 : R(&) = 4 670 L = D % EP
260 Nt1) = -157 : N(2) = 5465.25 6BO TA =D / EM : TB = TA %X SGR{EP X EM)
270 N(Z) = 80 : N(4) = 12 690 F = (4 x PQ X TB / F) ¥ TA
280 N(5) 8 : Nib&) = —40 700 KS = SIN(KC) : KC = SIN(KC + FQ)
270 F1 = .008 : P2 = .1 710 REM — START INFINITE LOOF
OO0 PE = .05 : P4 = .56 1 PS5 = .05 720 SCREEN 5,1 : PRINT "planetary system
sylie) e B o (S e avds 730 ND = O
SZOACE—E OO KE =1 740 REM — NEXT TIME PERIOD
330 REM - CALCULATE WORKING VALUES 750 ND = ND + 1
340 PD = 4£.283185 : PQ = PD/4 760 SCREEN 39.1 : PRINT ND
350 FOR J= 1 TO & : N{(J) = PD/N(J) 770 REM - CALCULATE COORDS OF FLANETS
Z60 NEXT J 780 NF = 0O
Z70 NF = O 7590 FOR W =" {10 =
380 FOR J = 1 TO 6 : NP = NP + 1 800 NF = NP + 1
IQ0 TI(NP) = SIN(N(J)) 810 XN = A(NP) : SE = T(NP)
400 NP = NP + 1 820 NP = NP + 1
410 T(NP) = SINI(N{J) + FQ) 830 YN = A(NP) : CB = T(NP)
420 NEXTJ 840 XC = XB : YC = YB : RD = R(J)
430 A(1) = XB + R(1) : A(2) = YR 850 GOSUEB 1820
440 A(3) = XB + R{(2) : A(4) = VB 860 A (NP 1Yy = XN = A(NP) = YN
450 A(S5) = XB + R(3) : A(6) = YB 870 XA = XN : YA = YN
460 A(7) = A(3) + R(4) : A{(B) = YR 880 XF = R(NP - 1) : YF = B{(NP)
470 A(9)Y = A(S) + R(5) : A(10) = YR 890 NI = 1
480 A(11) = A(S) + R(A) : A(1Z2) = YR 200 GOSUER 2000
490 X7 = A(3) : Y7 = A(4) : CLS F10 B(NP — 1) = %P : B{(NP) = YP
SO0 REM — SET STAR BACKGROUND 920 NEXT J
510 SCREEN 5,1 : PRINT "- star formation —* 30 XN = A(7) : SB = T(3)

9

b
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940 YN = A(8) : CB = T(4) 1590 SCREEN 20,1 : PRINT "ufo — ufo"
950 XC = XB : YC = YB 1600 GOSUR 2780: SET(X2,Y2)
960 XT = XN — XC = YT = YN — YC 1410 SCREEN 20,1 : PRINT " u
970 RD = SOR(XT ¥ XT + YT % YT) 1620 REM — GO TO NEXT TIME PERIOD
980 GOSUB 1820 1630 GOTO 740
990 A{7) = XN : A(B) = YN 16440 REM — COMET CALCULATIONS
1000 XN = A(?) : SB = TS 1650 V =L / (1 — E ¥ CE)
1010 YN = A{10) : CB = T(&) 1660 XA = V S CE : YA = V ¥ SE
1020 XC = XB : YC = YEB 1670 XT = XA
1030 XT = XN — XC = YT = YN — YC 1680 XA = XT ¥ KC — YA % KS
1040 RD = SORXT ¥ XT + YT % YT 169G YA = YA ¥ KC + XT % KS
1050 GOSUR 1820 1700 XA = XA + XB
1060 A{9) = XN 3 A{10) = YN 1710 YA = YB - YA
1070 XN = A(11) : SB = T(5) 1720 XP = XI : YP = YI
1080 YN = A(12) = CB = T{&6} 1730 NI = 2
1090 XC = XB : YC = YR 1740 GOSUR 2000
1100 XT = XN — XC = YT = YN — YO 1750 %I = XP = ¥YI = YP
1110 RD = SBR(XT ¥ XT + YT % YT) 1760 REM
1120 GOSUEB 1820 1770 TI = F /7 (V x )
Ti=a el i) = Nl At 2y =0y 1780 TH = TH + TI
1140 XN = A(7) 1 SB = T(7) 1790 SE = SIN(TH)
1150 YN = A(A) : CR = T{) 1800 CE = SIN(TH + P®)
1160 XC = A{3) : YC = Ald) 1810 RETURN
1170 RR = R{4) 1820 REM — CALCULATE PLANET COORDS
1180 GOSUE 1820 1830 XT = XN — XC : YT = ¥YC — YN
1190 A(7) = XN : A{B) = YN 1840 SA = YT / RD : CA = XT / RD
1200 XA = XN : YA = YN 1850 SN = SA ¥ CR + CA % SB
1210 XP = B(7) : YP = R{(&) 1860 CN = CA ¥ CE - SA X SR
220 NI = O 1870 XN = RD ¥ CN + XC
1230 GOSUR 2000 1880 YN = YC — RD % SN
1240 R(7) = XP : R(B) = YF 1890 RETURN
1250 XN = A(P) : SB = T{P) 1900 REM — DISPLAY A METEDR
1240 YN = A1) CER = T(1Q) 1910 SCREEN S,1 : PRINT "meteor —"
1270 XC = A{S) : YC = Al&} 1920 X = INT(RND(1) % 95
1280 RD = R(5} 1930 FOR Y = 4 TO 44
1290 GOSUR 1820 1940 SET{(X,¥) : RESET(X.Y — 1)
1700 A(9) = XN = A(10) = YN 1950 NEXT Y
1310 XA = XN : YA = ¥N 1960 RESET(X,43) : RESET(X.44)
1320 XP = R(9) : YP = B{10) 1970 SCREEN 5,1 : PRINT * &
1330 NI = 0 1980 GOSUR 2730
1340 GOSUB 2000 1990 RETURN
1350 B(9) = XP : B(10) = YF 2000 REM — MOVE A BODY TO NEW FOSITION
1360 XN = A(11) = SE = T(11) 2010 XA = INT(XA) + 1 = YA = INT(YA) + 1
1370 YN = A(12) : CB = T(12) 2020 IF XA = XP AND YA = YP THEN 2170
1380 XC = A(S) = YC = AL) 2030 IF XP < 0 OR XP > 93 THEN 2100
1390 RD = R{&) 2040 IF YP < 1 OR YP > 44 THEN 2100
1400 GOSUR 1820 2050 IF NI > 1 THEN 2100
1410 A(11) = XN : A(12) = YN 2060 RESET (XF, YF)
1420 XA = XN : YA = YN 2070 IF NI 1 THEN 2100
1470 XP = B{(11) : YP = B(12) 2080 RESET{(XP,YF — 1) :
1440 NI = O RESET{XP + 1,¥YP — 1)
1450 GOSUBR 2000 2090 RESET(XP + 1,YP)
1460 B{(11) = XP : R(12) = YP 2100 IF XA < O OR XA » 93 THEN 2140
1470 REM — UPDATE COMET; CHECK EVENTS 2110 IF YA < 1 OR YA » 44 THEN 2160
1480 SCREEN 5,1 : PRINT® " 2120 SET(XA,YA)
1490 GOSUR 1640 2130 IF NI <> 1 THEN 2140
1500 IF RND(1) < PS THEN GOSUR 1900 2140 SET(XA,YA — 1) : SET(MA + 1,YA — 1)
1510 GOSUB 2180 2150 SET(XA + 1,YA)
1520 IF RND(1) < P1 THEN 3090 2160 XP = XA : YP = YA
1530 IF RND(1) > P2 OR NS > O THEN 1620 2170 RETURN
1540 X1 = X7 : Y1 = Y7 2180 REM — CALCULATE AND DISPLAY SUPERNOVA
1550 NW = INT(RND(1) Xx 31) 2190 IF NS > O THEN 2400
1560 IF NW = MS THEN 1550 2200 IF RND{(1) » PE THEN 2720
1570 X2 = G(NW) X 2 — 2 1 X7 = X2 2210 NS = 1 : NV = INT(RND(1) % 31)
1580 Y2 = H(NW) ¥ 3 — 2 : Y7 = Y2 2220 MS = NV
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2230 NF = 0 : NZ = INT(RND(1) %X 2) + 4
2240 NX = G(NV) X 2 — 1

2250 NY = HINV) e

2260 KZ = O : SET(NX,NY)

2270 IF RND{(1) > P4 THEN 2390

2280 NU = 1
2290 X1 NX : Y1 = NY
2300 NW = INT(RND{(1) % 3X1)
2310 IF NW = NV THEN 2300
2320 MW = NW
2330 X2 = GINW) %X 2 - 2 : YZ =
EHCNW) ks e

340 SCREEN 5,1
350 PRINT "escape from supernova —"
360 GOSUB 2780: NU = 0 : MW = 99
2370 SCREEN 5,1

OSERING ik
2390 SCREEN 5, 1:PRINT "supernova —"
2400 NF = NF + 1
2410 IF KZ »>= NZ THEN 2540
2420 IF NF < 1 THEN 2720
2430 NF = 0 : KZ = KZ + 1
2440 Y3 = NY : Y4 = NY

2450 AV = NX — KZ + 1 : BY = NX + KZ -
2460 FOR X = AV TO BV

2470 SET(X,Y3) : SET(X,Y4)

2480 IF X < NX THEN 2510

2490 Y3 = Y3 + 1 1 ¥4 = Y5 — 1

2500 GOTO 2520

PEIO YR = ¥ — |z ¥4 = ¥4 + %

2520 NEXT X

2530 GOTO 2390

2540 NZ = NZ - 1

2550 SCREEN S,1 : PRINT " g
2560 NF = NF + 1

2570 IF NF < 2 THEN 2720

2580 NF = 0O

2590 Y3 = NY : Y4 = NY

2600 AV = NX + KZ — 1 : BV = NX - KZ + 1

2610 FOR X = AV TO BY STEFP ~1
POPOTRESETL (X Y5 s SRESET (X Y4 )

2630 IF X > NX THEN 2660

2640 Y3 = ¥3 — 1 3 Y4 = ¥4 + 1

2650 6OTO 2670

26860 ¥ SE=NE - s VA = YA

2670 NEXT X

26580 ZE S 7

2690 IF KZ > O THEN 2720

2700 NS = O

2710 SCREEN G(NV) H(NV) : PRINT "."
2720 RETURN

2730 REM - DISPLAY CENTRAL BODY

2740 SCREEN FA.FEB — 1 : PRINT "DEF"
2790 SCREEN FA — 1,FB : PRINT "-USR-"
2760 SCREEN FA.FB + 1 : PRINT "DEF"
2770 RETURN

2780 REM — ESCAFPE - MOVE A FPOINT

2790 DX = X2 = X1 : DY = Y2 — ¥1

2800 IF DX = O AND DY = © THEN RETURN
2810 IF ABS(DX) > ABS(DY) THEN 2850
2820 LA = Y1 : LB = ¥2

ZAZC K = X1 s a¥ =y s NE = [

2840 GOTO 2880

28520 LA = X1 = LB =
2860 DE =DX : DX = DY : DY = DE

|
>
8]

2870
2880
2890
2900
2910

2920 5

250
2940
2550
29560
2970
2980
2990
Z000
3010
3020
J030
2040
Z050
S0L0
J070
3080
Z090
3100
3110
F120
F130
3140
3150
3160
3170
3180
3190
J200

J300
3310
3320

IE30

Lo I I P Y
L L I R T I
SRS ) I
SRS OO Sy

3490
F500
3510

Xo= 1l Yoo = X el =0
IF DY = O THEN RETURN
JB = X : KB = Y
IC = DX / ARS{(DY)
K= X o S T

LSS=SNT L Y e MCERTHEN - SE =1
ERRSEAR= NIRRT B S TER S SP
X = X + IC z JA = INT(X)
IF DC > O THEN 2980
SET{(JA,KA) : RESET(JR,KR)
G0TO 2990
SET (KA. JA) : RESET(KR,JR)
JB = JA : KB = KA : SCREENG (NV) ,H{NV)
RRENT IS NEXT KA
FOR J = 0 TO 30
IF J = MW THEN 3060
IF J = M58 THEN 3040
IF G{(J) = XI AND H(J) = YI THEN 3060
SEREEN T BJ) s H (1) s PRTNT e
NEXT J
GOSUR 27Z0
RETURN
REM — SHRINK THE UNIVERSE
BEDR I =0 Th 50
GFP(J) = G{J) : HP(J) = H(J)
NEXT J
XB = 24 : YB = 8B
EBLE
SCREEN 5.1
FPRINT "collapsing universe -"
FOR J = O TO 30
SCREEN G(J),H(J) = PRINT "."
NEXT J
SCREEN XB,YB : PRINT "USR"
FOR N = 10 TO 1 STEFP -1
EORSJN =" 0 TR

B =26 GG () = B CGTT = XR) S h
HT = H(J) : H{J) = HT — (HT - YB) / N
Gl =S LN (G S ) =S i = TN H T = )
IF GP{(J) = XB AND HF{(J) = YR THEN 3300

SCREEN GP (J),HP(J) : PRINT " =
IF 6T = XB AND HT = YB THEN 3300
SCREEN GT,HT : PRINT ".®

BP(J) = BT : HP(J) = HT

NEXT J, N

CLS : SCREEN XB,YR : PRINT "USR"
SCREEN 5, 1:PRINT"the primaeval atom-"
FOR Z = § TO 5000 : NEXT Z : CLS

REM — EIG BANG

FOR J = 1 TO 200

XE = INT(JIX((RND(1)%.45)-.225)+47.5)
YB = INT(JX((RND(1)%.2)—.1)+22.5)
SET(XB,Y8 = 1) : BETI{XE — 1,YB + 1)
SET(XB ~ 1,YB) : SET(XB + 1,YB — 1)
SET(XB + 1,YER + 1) : SET(XB,YR)
SET(XB + 1,YB) : SET(XB,YR + 1)

SEORE= ] VRS )

NEXT J

SCREEN 2,8 : PRINT " o
SCREEN 2,9 : PRINT " A new universe —"
SCREEN 2,10: PRINT " "

FOR Z = 1 TO 4000 : NEXT Z
REM — GO TO NEXT UNIVERSE
GOTO 200

END
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Comart Approved
Dealers

Belfast

O & M Systems
95 Dublin Road
Tel: 0232 49440

Birmingham

Byteshop Computerland Ltd
94/96 Hurst St, B5 4TD
Tel: 021622 7149

Cambridge

Cambridge Computer Stores
1 Emmanuel St, CB1 1NE
Tel: 0223 68155

Cornwall

Benchmark Computer
Systems Lid
Tremena Manor
Tremena Road

St Austell, PL25 5GG
Tel: 0726 610000

Dublin

Lendac Data Systems Ltd
8 Dawson St

Tel: 0001 372052

Glasgow

Byteshop Computeriand Ltd
Magnet House

61 Waterloo St. G2 7BP
Tel: 041221 7409
Leeds

Holdene Ltd
Manchester Unity House
11/12 Rampart Road
Woodhouse St

Tel: 0532 459459

London

Byteshop Computerland Ltd
48 Tottenham Court Read,
W185 4TD

Tel: 01636 0647

Digitus

9 Macklin Street
Covent Garden WC2
Tel: 014056761

Jarrogate

67 Tulsemere Road,
West Norwood
London SE17

Tel: 01-670 3674

Manchester

Byteshop Computerland Ltd
11 Gateway House
Piccadilly Station Approach
Tel: 061236 4737

NSC Computers

29 Hanging Ditch
Tel: 061832 2269
Newbury
Newbear Computing Store
40 Bartholomew St

Tel: 0635 30505

Nottingham

Byteshop Computerland Ltd
92A Upper Parliament St.
NG16LF

Tel: 0602 40576

Sheffield

Hallam Computer Systems
451 Eccleshall Road, S11 9PN
Tel: 0742 663125

Southampton

Xitan Systems

23 Cumberland Place
SC12BB

Tel: 0703 38740

Sudbury

Eurotec Consultants
Holbrook Hall

Little Waldingford
Tel: 0206 262319

Warwicks
Business & Leisure
Microcomputers
16 The Square
Kenilworth

Tel: 0926 512127

Watford

Lux Computer Services
108 The Parade

High Street

Watford WD 11 2AW
Tel: 0923 29513

Comart Microcomputer dealers
are located strategically
throughout the country to give
support, guidance and
assistance. In the event of
difficulty contact Comart direct.
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communicator

The clean simplicity outside...

Comart'sCP 100 Communicator is the new British
designed, British made Microcomputer from
Comart. Itis the result of a carefully conceived
development programme. It exploits Comart’s first
hand experience of the British computer market,
and their growing strength as a manufacturer.

CP100 is the first of a new generation of
flexible, expandable micros specifically
developed to suit British operating conditions and
communication requirements.

The U.K. Leaders in Microcomputer
Development, Application and Support.

The clean lines outside, conceal the power
within; its S-100 bus means wide ranging
peripheral support, and simple after sales care.
And, that's not all. Communicator is built to keep
your future options open. It's ready for Prestel,
asynchronous, and synchronous operation. It has
expandable memory capability and yetit's price
competitive as a stand-alone system with its
CP/MTM operating system, and support
software.

Find out more about Communicator today.

comart

St Neots HUNTINGDON Cambs PE19 2AF
Tel (0480) 215005 Telex: 32514 Comart G.
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CUT PRICE

SPECIAL INTRODUCTORY OFFER
2114 450ns. MEMORY £1.30 inc. each
Suitable for Atom, UK101, etc.

ATOM GAMES

Fsessrsnumsisnsas
Bissssesssstcernnnee

SNAKES
8K

DARTS INVADERS
12K F.P. B E.P.

P. means Floating Point ROM used.
K. means Total Memory used.

DARTS Piays 501, 301, etc

plus Noughts + Crosses only £65.00 inc

INVADERS Great sound sffects. Two shades plus Ski Slepe only
£5.00 inc

SNAKES Exciting compelling game plus Lunar Lander only £6.00 inc.
OR all three tapes for only £10.00 inc.

Add 50p on all orders for P&P

MAKE CHEQUES PAYABLE TO
‘ELECTROCOMP SUPPLIES’
P.0.BOX 124, LONDON SE25 6YB.

SUPERB ZX81 SOFTWARE AND
HARDWARE

Because we offer best value and quality, for example Tape
Book 50 a cassette of programs for 1K RAM ZX81 for £6.95.
This includes programs for Education, Science, Maths,
Business and of course lots of fully animated games. Some
of the titles included are:
Land Columbia, Invaders, Squash Practice, Breakout,
Numerical Integration, Tank Battle, Bank Account, Torpedo,
Splatt | & Splatt Il, Duck Shoot, Fruit Machine, Linear
Regression, Matrix Algebra, Hex Loader, Differentiating,
VAT Calculator with Entry Cheque, plus many more.

All this for £6.95 inclusive. UK & Europe.
Also Tape Book 20 for £3.95 (23 programs for 1K RAM

ZX81)

16K RAM ZX81 you can now get our Gamel 81 Interpreter
for £14.00, which allows you to write adventure programs in
plain English. 16K RAM PACK. We now have full 16K RAM
boards for £42.00.
How on earth do they do it? Because the production of pro-
gram cassettes is completely automated and a
microprocessor is used to check the signal as it is being
recorded. This ensures 100% quality and low, low prices.
16 RAM ZX81 Software 2 packs so far, 16/1 and 16/2: These
include all of the following. Air traffic control simulation, In-
vaders, Invaders self play version, Language translater,
Telephone book, Computer Dating Program, Adventure pro-
gram, Breakout, Squash practice. Both packs together only
£56.95 inc VAT & P/P.

Control Technology,
39 Gloucester Road, Gee Cross, Hyde,
Greater Manchester SK14 5JG.
Tel: 061-368-7558.

~OMPUTING TODAY

——

A BINDERS

Save it, your back issues of COMPUTING TODAY will fit neatly
into the binders on sale. Each binder holds 12 issues and binders
will only accommodate issue size up to issue dated April 1981.

its easy with I :l‘fj |:] | : I ))

Special sale price £3.50
including postage, packing
and V.A.T.

Overseas orders add 30p. §====

Hurry now while stocks are
available.

NAT. GIRO. 5157552

Easibind Ltd .4 Uxbridge St,London, W8 7SZ.

Registration No. 307469.

Order Form

lenclose P.O./chequevalue ................. far depiE s s gt binders.
Special sale binders forissue sizes up to April 1981.

BLOCK LETTERS
Please allow 3/4 weeks Name
delivery. Address
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FROM THE PUBLISHERS OF THE BEST
SELLING BOOKS FOB THE SINCLAIR COMES:

Not Only provat
But AISO.. e \_p\?-ﬁ"g“

PROGRAMS FOR THE ¢ TA® (om!
SINCLAIR ZX81...IK £ Lin t®

NOt Only...does this book contain o’\-/er

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 ADVEN-
TURE, DRAUGHTS, BREAKOUT.

But Also

* Detdiled explanation

of how
these programs were written. H ]

* Lots of hints on how
you can write exciting
programs for your
ZX81.

Numerous space
saving techniques —
obviously invaluable to
the ZX81 owner.

* PEEKS and POKES

FO HE
SINCLAIR

30 PROGRAMS
RT

and all the other
complicated’ func-
tions  are clearly
explained.

* MUCH, MUCH
MORE...

el bt ]

Happy
Memories

Plus special section: How to use machine
code routines in your BASIC programs.
by DR. I. LOGAN.

Dr Logan was the first person to dissass-
emble the Sinclair ZX80 Monitor and was
the co-author of the ZX80 COMPANION,

In UNDERSTANDING YOUR ZX81 ROM
Dr. Logan illustrates all the facilities of the
ZX81 Mocnitor, how it works and how you
can use it in your own programs.
A special section shows you how you can
squeeze more power into your ZX81,
by using machine language and machine
language subroutines.

An essential book for those who really want
to understand the full working of the
SINCLAIR ZX81.

Published by MELBOURNE HOUSE PUBLISHERS LTD.
Send Stamped, self-addressed envelope for FREE catalogue.

|\|. ek ki

SINCLAIR ZX81 1K: at£6.95 each

[] Please also rush UNDERSTANDING YOUR ZX81 ROM
by Dr. I. Logan at £8.95
| enclose a cheque/postal order for £........ +50p post and pack.

ZX81 RAM PACKS

Part type 1 off 50-99 100 up
4116 200ns .95 .85 T
4116 250ns .90 .80 .70
2114 200ns Low power 1.30 1.20 11,110)
2114 450ns Low power 1.26 116 1.05
4118 250ns 3:50) 3115 2.95
6116 150ns CMOS 8.75 8.25 7.95
2708 450ns 1.95 1745 1.65
2716 450ns b volt 2.25 2.05 {1095
2716 450ns three rail 7.40 7.00 6.75
2732 450ns Intel type 4.50 4.15 3.95
25632 450ns Texas type 4.95 4.60 4.40

Z80A-CPU £5.256 ZBOA-PIO f4.75 ZB80A-CTC £4.75

Low profile I.C. sockets:
Einstaes S 6 SO0 RPN 0 SO 8 S ()
Pence. . ... G ) 1| TR 5 £ O R TS 5

Soft sectored floppy discs per 10 in plastic library case:
5inch SSDD £17.00 5inch DSDD £21.00
8inch SSSD £21.00 8inch SSDD £26.65
8inch DSDD £31.75

74LS series TTL, large stocks at low prices with DIY
discounts starting at a mix of just 25 pieces. Write or
‘phone for list.

Please add 30p post & packing to orders under £15 and
VAT to total. Access & Barclaycard welcome, 24hr
service on (054 422) 618. Government & Educational

orders welcome, £15 minimum. Trade accounts operated,
‘phone or write for details. Prices are still tending to
drop, '‘phone for quote before you buy.

Happy Memories (CT), Gladestry, Kingston,
Herefordshire HR5 3NY. Tel: (054 422) 618 or 628.
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£42.95
£32.95
£23.95
£34.95
£32.95
£27.95

16K RAM PACK

16K RAM (KIT)

4K RAM PACK

8K RAM PACK

4-16K EXPANDABLE RAM PACK
FULL SIZE ZX KEYBOARDS

4-16K Expandable RAM Pack. A highly flexible memory ex-
pansion that can grow as you learn supplied as 3K (4K with
on-board RAM), but expandable to 16K by simply plugging
more RAM chips into holders fitted on the board.
Keyboard. A full size keyboard for the 80/1. Has proper keys
as larger computers. Enables faster programming.

Please add £1.00 P/P for above items.

Specify on order ZX80/81.

Software at unbeatable prices. 50 programs on one
cassette. Invaders, Breakout, Tank Battle, Torpedo etc.
Also includes Education, Maths, Business. All for 1K
RAM. £6.95.

d{ tronics

23 Sussex Road, Gorleston,
Gt. Yarmouth, Norfolk.
Tel: Yarmouth (0493) 602453
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Understanding
Your Z2X81 ROM
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THE ESSENTIAL SOFTWARE COMPANY (Visconti Ltd)
47 Brunswick Centre, London W1CN 1AF (01-837 3154)

[] Please rush me NOT ONLY 30 PROGRAMS FOR THE



GRAPHIC DETAILS

By popular demand we are

any currently available personal microcomputers
Mare equipped with memory mapped screens and
graphics character sets. These facilities allow the user
to produce pictorial and graphic displays, (the resolution
generally being somewhat crude) and play all those interesting
games. But, what if you want to translate a program written for
another machine which uses another graphics set and has a
different screen memory area? Up till now this has been a dif-
ficult task and its success has tended to depend on the quality
of the documentation supplied with the published software.
Now, if you had a series of charts showing all the standard
codes and screen positions, you could look up on the ap-
propriate one, cross reference to your machine and select the
correct graphic and its code. Here we give a selection of
graphics sets belonging to some of the more popular machines
along with a variety of useful notes. But before we dive in, it is
necessary to explain where they all came from.

The ASCII Set

The standard character code set for computers is known
as ASCII, the acronym for American Standard Code for Infor-
mation Interchange.

It is based around a seven bit natural binary sequence
thus providing a total of 127 different alphanumeric and
control codes. Although 2° 128 we usually regard ‘all
zeroes’ and ‘all ones’ as NULL codes hence the figure of 127
unique codes. In many systems an eight bit code is used with
the extra bit functioning as a parity check.

The first table gives the complete ASCII character set but
it is important to bear in mind that this and all the subsequent
tables are printed as they would be written on paper, (black on
white) whereas the VDU displays everything in white on black:
so you must mentally reverse everything in order to ‘see’ what
it looks like on the screen.

The ASCII codes from 1 to 32 have special control func-
tions. The ones of most use to the general programmer are as
follows; 7-Bell, 10-Line feed, 12-Form feed (can be used as a
Clear screen), 13-Carriage return, 32-Space. On some
machines, notably those of US origin, code 35 will be a #{hash)
symbol.

Character Codes

All the alphagraphic code sets are similar in a number of
ways to the ASCII set in that their alphanumeric codes follow
the same sort of pattern, code E being a number four greater
than code A for example. In general the first 31 codes are used
for graphics as are the extra 127 codes not used by the ASCII
set. It should be noted at this point that these numbers are not
replacements for the ASCII code but numbers to be used in
conjunction with the BASIC PEEK and POKE commands
which access a referenced location in memory. If you wish to
use the ASCII set then the BASIC function CHR($) should be
used, for example PRINT CHR$ (12) clears the screen by using
the appropriate ASCII control code, whereas POKting code
12 would output the respective graphic character. This ap-
parent quirk is a trap for the unwary but a little practice soon
prevents the silly mistakes.

Standard Codes

One of the commonly asked questions is ‘how can we give
the cursor movements? The answer is simple, you use the
standard set of character codes that CT has developed. These
are as shown in Table 1.

repeating our Graphic Details series

0 NUL | 32 SP 64 @ |96

1 SOH | 33 } 65 A |97 a

2 legrw | 38 " 66 B |8 b

3 |ext| 3 | £ 67 | C |99 c

4. feor | 36 | $ 68 D |10 | d

5 Tewma'| 37 | % 69 | E [100 | €

e B B R S8 L B T

7 |BEL | 39 ! 711G [ s] g

8 BS 40 ( 72 H | 104 h

9 lHr | " P R o st

1o DLF Pl e e b ot

11T 43 | <+ 75 | K | 107 k

12 | FF as | 76 | L | 108 |

13 | cr o 77 | M |19 | M

14 | so a6 | = 76 [N |10 | n

(TR T 47 v - o S B L 0

176" |'DLE (M8 O SRV a2 D

azi | mer | A0 81 & Bl st Sk

. L oee | B A g2 | R | 114 r

18 logay| 51 03 gl S el s

20 | bca | 52 4 84 i 116 t

21 | NAK | 53 5 85 | U 117 u

22 | SYN | 54 6 86 |V ne L

23 | ETB | 55 7 87 |W |19 | w

24 CAN 56 8 88 X 120 X

25 | EM 57 9 89 Y 121 Y

26 | suB | 58 . 90 |7 122 | Z

27 |Esc | 59 | § 91 | [ 123 | {

28 | Fs 60 < 92 | \ 124 ;

29 |gs [81 | = | o3 | ] 125 | }

S0vin | il BT el 94 |4 | 126 | A,

21 lus [B2 7 95 | € | 127 | DEL
The ASCII code set. Codes 0 to 31 are non-printing and are used to control ex-
ternal devices.
To indicate that these are not part of the computer program
we always enclose them in square brackets, most systems will
generate a Syntax Error if you try to run a program without
converting them into something more sensible. This idea has
been expanded to include graphics as well, simply because
many people don't possess printers that can draw them.
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To indicate the appropriate graphics character for a
machine such as the Sharp MZ-80K the following procedure is
used. Each key is fitted with a graphic legend that corresponds
to the graphic that will be produced when that key is pressed in
the ‘graphics’ mode. The ‘heart’ symbol for example is on the
I[SIQ kei. To indicate that you want the heart you write it as

Sl

With both the graphics and the cursor codes you can in-
dicate multiple entries by inserting a number, [12 CD1 would
mean ‘twelve Cursor Downs’ If you wish to clarify the
graphics by means of a REM statement do make it clear which
lines you are referring to, an even better method is to use a
short table at the beginning of the program, or as part of the
description.

Footnote

These tables are all compiled with the help of the com-
puter manufacturers’ data but some companies seem to be
very slow in submitting the information. If you own a machine
that has not been featured and you think that it should be then
please contact us with the details.

UJm m N

OO0 m0 Um mme U0 @0

LB OB B EaE] s S I (SR
o o 1 O e i g | 1 o S
(pol [P1] [P2] [P3] [P4l [P5] [p6] [P7]
OO0 m0 e &R 0O ®m] " mm
M@ B e B E B s SO
a0 00 a0 a0 m0 =0

Om mm ()] mL[]

B e s
2 O [

B[ [ P B
Om Om O U@ U O O ON

Pixel Codes

he above codes are generated within each character space as
"chunky” graphics. We have given them each a ”standard”
code for future use.

Not Always!

The exception that always proves the rule, at least as far as
pixel codes are concerned, is the Tangerine Micron/Microtan
systern. This uses a four by two arrangement instead of the
[eletext/Viewdata compatible three by two. The logical se-
quence is identical but extends to a total of 255 possible com-
binations.

OO0 "m0 0O am 00 @0 O B W

H 0 R0 R0 =m0
[(P16] [P17] [P18] [P19] [P20] [P21] [P22][P23] [P24][P25][P26][P27] [P28] [P29] [P30] [P3 ]

Om mm 00
"0 =m0 =m0 0@

(i} ] Cursor Down

{Cl Cursor Up

et Cursor Left

Foicd Cursor Right

fieit=ly Clear Screen

[HOM ] Home Cursor

[REV ] Reverse Graphics On
[OFF ] Reverse Graphics Off
[SPC] Space Character

Table 1. The way in which we represent the various cursor controls and
screen function commands.

Where's The Rest?

The eagle eyed among you may have noticed that some of
the charts that we printed earlier have not been included this
time around. Well, we are intending to repeat them in the near
future together with some new ones for systems we haven't yet
featured. Watch this space!

m Um O U@ B A BB BB BN
(S E10 () STR [ [ s [ ] (] ] e | e [ 8 (5 [ 5
(pg8l (P9l [P10][P11][P12] [P13][P14] [P15]

OO0 mU U mm OO0 0 O
Um Um 0N [N BB B E B

] ]
] [
mE0 m0 W0 ®BO ]
1

B
]
|
P

"L OR B Ll i) & |
O Om O U B |
Om O O O O OR OR ON

|0 0O
EE N

[P32] [P33][P34] [P35] [P36] [P37] [P38] [P39](P40][P41][P42][PA43] [P44] [P45] [P46][P47]

OO0 m0 Om m® OO0 m0O UM e U0 a0 O8 BN OO0 m0O0 OR"R B R
OO0 OO0 00O OO0 Em0 Wm0 R0 =m0 Ce O O@®R ON E S BB BB ERE
E R EE BN BN BN EmN BN ES B8 BB BN BB BE BB "l ER
[P48] [P49][P50] [P51) [P52] [P53][P54] [P55] [P56](P57] [P58][P59] [P60] [P61] [P62] (P63l

Sharp MZ-80K

53248-54247

DOOOH-D3E7H

Format:- 25 lines of 40 characters

Notes: |aking the top left hand corner of the screen as co-
ordinate 0,0 the commands SET and RESET can be used to
turn on or off any cell on a 50 by 80 grid thus allowing limited
double density plotting. Normal graphic codes are accessed
by POKE, CHR$(198) performs a [CLS].

Screen Memory:-

90
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cooe | 51~ CODE 55’0”{“ CODE SaoL | cobe Sggﬂ"cone sgg_* | ;C.D_DES' YR one | IM
0 32 | Ol 6a | [P | 96 | TC 128 | (57 | 160 | &I [ 192 | (2] | 224 | )
1 [A | 33| 1]]es | @] o7 ]|(T]]120] al]ier| B |03 225 | [']
2 |Bll 3] 2166 | ™M 98] "™lalblis!| |1 226 | .
3 |Cl| 3| 3|67 |M| oo|H |13 Cclies| B9 227 | N
4 |Dl| 36| 4)|es | ® |100] S |132] d]|16a| E2]196 228 | }
s [[El | 37| 5|60 | € [100]% |133]| €165 N 197 229 | 5%
6 | Fl| 38| 6|70 | [102] (& [13a| f |166] BR| 198 230 | DM
7 |G 3| 71|71 ® |103|!" 13s| G|ie7| [J] 199] [ | 231 | BF
s |H | 2 | 8|72 0wl 6] hliws| Al 200 H| 23| W
o || & [O 73| )10s]Nlzz ]| i || N|201]| | 233 | K
0 | [J ]| a2 |H]72 | 0]w0s{H 38| jlio| B|202| & |24 |K
n | K| |=|ns |7 |K || k1] G 23] | 2as5]|M
12 as | (5] 76 | N [108]w™ |1a0 | | |172] © | 20a| > | 236 | HH
13 as |1l 77 I[N s | X | ImMm|wa| U] 25| |27 | =
14 | [N |46 |[[=]]| 78| M]|110]7 [1a2| N |17a]| A| 206| @ | 238 | K]
15 a7 | |Bllm| N]a] ofis| O 27| G |20 |
16 | P |as | S ]|eo | |12| 0 |1aa| P|17s| (1] 208| B | 240 | 57
17 | [ goil B e b Bl | as | QY e [T | ooa ) IR e | P
8 |R s | Ols | Clma|Dluas| r|i7s| N| 20| B | 242 | [
19 S ]s1 | OJ]lss | MMl ez ] s |1a] (V] 211 B 2a3]|
20 | T s2 | 5|8 | Q|16 |1as] t |18 K| 212] A | 244 | o]
2 |[Ulss|Mles |@]17 |0 |1a0] ujfie| K] 23] Bl | 25| ]
2 |V |sa | lss | P18 Aliso| v ]is2| ] 21a| B | 246 | &
23 [M|ss [DJler D119 | N1 | w/liss| 2] 25| &l 247 | &9
24 | X |56 |5 |ss | W |120|H 152 X |18a| N| 26| LA | 208 [
25 | Y] |57 | (D e | N ]12r [ (D f1sa|y |1es]| K| 217] N[ 240 | [
26 58 | ww |00 | (D122 | ™ |15a| Z |186| LI 218] [N ] 250 | [ §
27 5o | (Mo | ™ |123 |0 |s5| & 187 V1| 210| [0 257 | "8
8 | Mle |[Olo2 (B2 | |1s6|[4]188] P4]| 220 | X | 252 | [es
29 | B |er | Qo3 |RJ|12s | (D |57 | B | 180 | AB| 221 | LA ] 253 | &l
30 | B le2 |0 |os | H|126 | bt [158 | [T ] 190 (S]] 222 | V] | 254 | i)
31 | A |les | [ ]os | 8127 | (B]1sa|K]]|191] (@] 223 | W | 255 | [om

The above table for the Sharp has been slightly ammended since our last publications (January ‘81) to remove some of the confusion over
what's black and what'’s white. All images are printed white on the screen whre you see a black line.

A
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oD | 551 | CODE | ot

D N AT (D D0 D B G O S B

64
65
66
67
68
69
70
7]

12
73
74
75
76
77
78
T4
80
81

82
83
84
85
86
87
88
89
90
91
92
93
94
95

daddE=ded B XNl OUINANNIZY == ]

100
101

102

103

104
105
106
107

108
109
110
1l

112
113

114
115
116
117
118
119
120
121

122
123
124
125
126
127

o™= =

,_

rel T [NE _HE

JFUNBUe™TEH Ball'l?

" I

128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159

BT PR HOREI- R oo oob-Te ]k

160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191

| 192
L1 193
g 194

195
B | 106
A | 10
&) 198
| R
(P
) IEPTY
202
BE | 203
| 202
= | 205
B | 206
207
[e] | 208
209
210
211
212
213
[ | 24
215
Bl | 26
Q 217
E)
H | 2
H 219
220
= 221
222
223

224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245
246
247
248
249
250
251
252
253
254
255

H
&
1
iB
L
N
N
P
L
N
¥4
O
O
a
v
]
4
X
O]
e
(D
L 4
H
i
(1
TC
N

8000H-83E7H

CODE | Tgoi |-
0 @ | 32
1 A 33
2 B 34
3 C | 3
4 D | s
5 E | 32
6 F | 38
7 G 39
8 H | 40
9 | 41
10 " 42
11 K 43
12 L | 44
13 M| 45
14 N | 46
15 ) 47
16 P 48
17 Q 49
18 R 50
19 Sl b1
20 T 52
21 U | 53
22 VvV | 54
23 W | 55
24 X | 56
25 Nt
26 Lo 188
27 C 59
28 \ | 60
29 3 61
30 A | 62
31 & | 63

Screenmemory:- 32768-33767

Format:- 25 lines of 40 characters

Notes:- Graphics characters may be converted to lower case
alphabetics with POKE 5946814 and back with POKE
59468,12. CHR$ (147) clears the screen. Note that when out-
putting screen based information the PET uses an absolute
TAB rather than spaces which can disrupt apparently neat for-
mats. For full and well explained details on the PET see the
‘PET Revealed’ from Computabits, price £10.

Commodore

PET
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0

1

2

3

4

b

6

7

8 | BS
9

bk 110+
" | FF
2 | FF
12 1'en
14 [CURON
15 |CUROF
16

17

18

19

20

21

22

23 132/64
28 {IEL]
25 [CR]
26 [CD]
27 [CcU]
28 [HOM]
29
da=TERE
31 1 ERF

32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63

VWV || A O OO A W N—=ON

64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95

YT € IN<E X ScC IO HOZEF RC—TO MO0

96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
m
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127

NON DISPLAYABLE CHARACTERS

128 160 192 224
129 161 193 225
130 162 194 226
131 163 195 227
132 164 196 228
133 165 197 229
134 166 198 230
135 167 199 231
136 168 200 232
137 169 201 233
138 170 202 234
139 171 203 S| 23| @
140 172 204 | & | 23 | &
141 173 205 | S | 237 =
142 174 206 8 238 %
o A SO B 1207 ﬁ 239 é’
144 ; 176 é 208 % 240 | &
145 177 209 o)
146 3 178 g 210 & z:; ;
< < w w
147 | T | 179 L | an 'g -
14 | o 180 [ | 212 c | 2 %
149 E 181 é 213 = 245 z
150 182 214 246
151 183 215 247
152 184 216 248
153 185 217 249
154 186 218 250
155 187 219 251
156 188 220 252
157 189 221 253
158 190 222 254
159 191 223 255

Tandy TRS-80
Model1

Screenmemory:- 15360-16383

3COOH-3FFFH
Format:-16 lines of 64 characters, selectable to 32 characters.
Notes:- Character codes from 0 to 31 are control codes.
Notable ones are; 14-Cursor on, 15-Cursor off, 23-32/64
character select, 29-Reset cursor to start of line, 30-Erase to
end of line, 31-Erase to end of frame. Pixel graphics dre access-
ed by codes 129 to 191 inclusive and the remaining 64 are used
as TAB generators from 0 spaces to 63 spaces for space com-
mission in programs.
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Elliott Electronics Ltd., F.Blakley & Sons Ltid., F.P. Tools Ltd., Horizon Electronics Ltd.,
Leicester 0533-553293 Heywood 0706-65087 Motherwell 06965672 Glastonbury 0458-33600

Ibis Electronics Lid.,

QO}\ Q
C q',“ K NEW DISTRIBUTORS WANTED - Wokinghom 0734791171

O ENCLOSURES

An attractive metal enclosure with ajustable card guides, (24 hours)
cover plates are blue PVC clad for appearance & durability

% A DIVISION OF OK MACHINE & TOOL [UKILIMITED

Neltr_onic Lid., : :
Dublin 510845 meets DIN 41494 & I[EC 297 specifications
Cobbies Lid., Transam,
London. 01-699-2282 h % London. 01 405 5240

i igi A A. Marshall (London) Ltd.,
Liverpool. 051-227-2535 : : London. 01-624-0805

Microdigital Ltd
DUTTONLANE EASTLEIGH SO5 4AA TEL(0703)610944 5

Electronica CG Ltd., Interface Components Lid.,
Manchester. 061-788-0656 AVAILABLE FROM ALL LEADING ELECTRONIC DISTRIBUTORS Amersham. 02403-22307
Spectron Electronics (Manchester) Lid.,  Jee Distribution Ltd., Watford Electronics Lid., Technomatic Ltd., New Bear Computing Store Lid.,
Salford. 061-834-4583 Middlesex. 01-897-3429 Watford. 0923-37774 London. 01-452-1500 Newbury. 0635-30505

Professional ASCliKeyboards

The ‘CHERRY' | Ill L L L L L ‘
Computer I_r,', I—l [

AL [T LELTS
BRITISHMADE  Keyboard \Tl EEECLLICLL J

¢ AEEEn e
ASCIl CODED \ @ooal ,l; Ll
* POSITIVE STROBE ° CHIP BY GENERAL L = e L8
+6V - 12V NSTRUMENT (G.1)
* FULL ASCHI TTL OUTPUT * ESCAPE SHIFT Ideal for use with TANGERINE,
* SUPERBLY MADE TRITON, TUSCAN, APPLE and most

CHARACTERS RETURN & RESET

=1 1

ON THE ACORN ATOM * PARALLEL OUTPUT SIZE13x55x KEYS computers. Ex-Stock from HENRY'S
WITH STROBE 1.51ns * CONTROL. REPEAT  This s definitely the BEST BUY FULLY
* POWER LIGHT DN * BLACK KEYS WITH & BELL CAn AL Dot ;j“f\“jﬁ_"jif‘ ]
CONTROL WHITE LEDGENS ~ Complete with DATA remittance toral £35 95 incl V

A computer Aided Design The Apple’ Power Supply Sufale o vsewil
a1 - “-ay m
Package called ‘Atomic Pencil amOFsSSONALBULTAYESTED CasE s LT SRR =
& CUTOUT PROTECTION CIRCUI‘FS

The Apple Power Su\[n s a high-voltage
switching” power supply il

S-"L \U‘-‘ J"S

Command Driven

n e
‘H" 12’] 52

" nta many lesser
voltages and then rectify and regulate

Create and Edit Modes Poue: ansumpton £0
Drawings Saved on Tape or Disk n ’_:LZ;. . whs oo
- = nto a D age. and then uses this 0
Suits all Atoms with at least bK text 12 1 5amp vatage 1o drwe a gh e
il oscillator The scillator 15
RAM Weight (Approx | 3 Ibs fed into a small tr er with many “""f"anc
Only £9.50 + VAT | ) Complete with full data  HC0EE 0 C g™ uaL";i.""“”'
nly s =t on cassette Buntanaton PREVENTS DAMAGE & RETURNS UNIT T0 "'Efvby::ﬂf"',"'

Supplied brand new

NORMAL WORKING CONDITIONS

1.T.2020 CABINET

Complete PROFESSIONAL Case

Only £18 + VAT on disk (with extra
commands and extended data base)

‘CHERRY"’
ADD-ON
KEYPAD

‘CHERRY' ADD-ON KEYPAD

A compact 12 button keypad suitable for use
with Cherry keyboard to extend its functions
plus four extra keys

CAMBRIDGE ROAD, ORWELL, . i £30.G51 PRl aihive, 7 95
NR ROYSTON' HERTS SGB 5QD Size 18" x 15127 x 4'," (Front slopes ncl VAT pest free | keyboard in sloped for

Postage & packing 50p

COMPERKIT DIVISION B BARCLAYCARD|

L. CAMBRIDGE (0223) 20768 ” don, W2, England | S

LA Mt Emys T e
e Telex 262284 Mono Transonics Em—
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Choosing programs for microcomputers
1980 J E Lane £9.00

A5 138pp PISBN 0 85012 255 4

Looks at application packages for micros
describing what they are, the benefits they offer
and their use on microcomputers. Guidelines for
obtaining packages and for identifying the best
product are given.

Elements of BASIC

1979 R Lewis and B H Blakeley £9.00

A5 200pp PISBN O 85012 118 3

Introduces the BASIC language, covering the
mathematical, non-numeric and data processing
facilities. Generally machine independent with
supplements to show the effect of a number of
different implementations.

Graphics on microcomputers

1981 JE Lane £4.00

A5 44pp PISBN 085012 333 X

Explores the type of graphics becoming
increasingly available in low cost systems.
lllustrates the facilities available and takes a
closer look at graphics picture building
techniques.

Information handling by microcomputers
1981 JE Lane £4.00

A5 60pp PISBN 0 85012 334 8

Examines the field of information handling on
microprocessors across the whole spectrum of
micro applications. Aims to promote an
awareness of current practices and trends.

NCC (g

The National Computing Centre

Ypecialist Book$

Introducing computer programming
1979 Reprint W G Collin £77.50

A5 364pp PISBN 085012 210 4

A machine language independent textbook for
the beginner, providing all the necessary basic
information needed by someone starting on a
computer programming career.

Introducing data processing

1980 NCC £6.50

A5 237pp PISBN O 85012 245 7

Covers the requirements of syllabi for
introductory courses. Provides a comprehensive
and accessible introduction to data processing.
Assumes no previous knowledge of the subject.

Introducing microprocessors

1979 G L Simons £9.00

A5 177pp PISBN 0 85012 209 0

Gives a profile of the microprocessor scene
paying attention to typical application areas
together with hardware and software
information.

Introducing word processing

1981 G L Simons £8.50

A5 180pp PISBN 0 85012 320 8

Describes the main characteristics of word
processing and discusses its advantages over
conventional typewriting. Communication,
maintenance, security and costs are considered.

Operating systems for microcomputers
1981 JELane £3.50

A5 77pp PISBN 0 85012 277 5

Establishes the requirements of operating
systems for microcomputers in both commercial
and industrial application areas and examines
the facilities provided in a number of current
products.

Student notes on NCC DP documentation
standards

1978 NCC £5.50

A5 100pp PISBN O 85012 3399

A subset of the full documentation standards for
use by students on courses where NCC
standards are part of the syllabus.

The robots are coming

1974 F H George & J D Humphries (eds)
£10.00

A5 188ppPISBN 0850121140

Gives a general background to current
developments in artificial intelligence research
and looks at where these developments could be
leading.

Using computers — a manager's guide
1980 M Peltu £7.50

A5 180pp PISBN 0 85012 241 4

Intended to help managers implement computer
systems effectively in an organisation. Provides
an introduction for user management covering
the topics of planning and control plus human
factors.

Working with computers: a guide to jobs
and careers

1975 £2.50

A5 86pp PISBN 0 85012 126 4

A general introduction to computing as a career
for school leavers. Covers how a computer is
used, what types of job exist and how to train
for them.

NCC

The National Computing Centre

Rather than taking their entire list of some 110 titles, we have selected those most relevant to the microcomputer market and these are

Ordering couldn’t be simpler, just tick the boxes in the form below, enclose a cheque or postal order to the total amount (or make use of
the Barclaycard and Access facility) and send it all off to:

J CHOOSING PROGRAMS FOR

We are now able to offer, in addition to our usual selection of books on computers, a number of specialist titles from the National

Computing Centre.

listed with their precis.

SPECIALIST BOOKS,
COMPUTING TODAY,
145 CHARING CROSS ROAD,
LONDON WC2H OEE.

If you are using your credit card to order please don’t send it, just fill in the number and sign on the dotted line.
Please allow 28 days for delivery of your books.

0J INTRODUCING COMPUTER

O OPERATING SYSTEMS FOR

l MICROCOMPUTERS £9.00 PROGRAMMING £11.50 MICROCOMPUTERS £3.50 I
| [0 ELEMENTS OF BASIC £9.00 O INTRODUCING DATA PROCESSING [J STUDENT NOTES ON NCC DP I
U GRAPHICS ON MICROCOMPUTERS £6.50 DOCUMENTATIONSTANDARDS £5.50 |
I £4.00 O INTRODUCING MICROPROCESSORS [] THEROBOTSARECOMING £70.00 |
| O INFORMATION HANDLING BY £9.00  [] USING COMPUTERS — MANAGER's |
| MICROCOMPUTERS £4.00 [ INTRODUCING WORD PROCESSING GUIDE £7.50 |
| £8.50 [ WORKING WITH COMPUTERS: A |
| GUIDETO JOBS AND CAREERS £2.50 |
I |
AR Name: e s e I T TR S e ; |
| | wish to pay by I
| Address: it o amotet el m bl e e s e et o letoss e BARCLAYCARD [] ACCESS [ tick I
Card No
................................................... ot
| wogse | CILTLIrrrrrrrrrn ||
TRl ol ERRERE BECE - ro L e y |
| Amount: . ....... ... : \ |
|  Signature: |
| Make cheques payable to ASP Ltd. |
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TTLs by TEXAS

7400 11p
7401 11p
7402 12p
7403 14p
7404 14p
7405 18p
7406 27p
7407 27p
7408 16p
7409 15p
7410 15p
7411 20p
7412 20p
7413 26p
7414 36p
74C14 90p
7416 25p
7417 25p
7420 17p
7421 30p
7422 22p
7423 28p
7425 28p
7426 30p
7427 25p
7428 30p
7430 15p
7432 25p
7433 27p
7437 28p
7438 30p
7440 17p
7441 70p
7442A 50p
7443 112p
7444 112p
7445 60p
T446A 93p
7447A 45p
7448 45p
7450 17p
7451 17p
7453 17p
7454 17p
7480 17p
7470 36p
7472 30p
7473 30p
7474 23p
7475 38p
7476 30p
7480 50p
7481 100p
7482 84p
7483 45p
7484 100p
7485 90p
7486 25p
7489 210p
7490A 30p
7491 60p
7492A 30p
7493A 30p
7494 50p
7495A 50p
7496 45p
7497 120p
74100 85p
74107 30p
74109 40p
74116 90p
74118 T5p
74119 90p
74120 70p
74121 30p
74122 45p
74123 48p
74125 40p
74126 40p
74128 40p
74132 45p
74136 32p
74137 50p
74141 65p
74142 200p
74145 70p
74147 100p
74148 75p
74150 80p
74151A 45p
74153 45p
74154 70p
74155 50p
74156 50p
74157 50p
74159 100p
74160 60p
74161 60p
74162 60p
74163 60p
74164 65p
74165 60p
74166 70p
74167 200p
74170 160p
74172 300p

74173
74174
74175
74176
477
74178
74180
74181
74182
74184A
74185
74186
74188
74190
74191
74192
74193
74184
74195
74196
74197
74198
74199
74221
74261
74259
74278
74279
74283
74284
74285
74290
74293
74298
74365
74366
74367
74368
74390
74393
74430

74LS SERIES
741800

741802
741803
741804
741505
741508
741509
741510
74LS11
74L512
741813
74L514
741520
741821
74822
741526
741527
741530
741532
7415833
741837
741538
741540
741542
741547
74LSb1
741855
74LS73
74L574
74LS75
741876
741883
741585
74L.S86
74L.S90
741582
74893
74L.S96
74L5107
74LS109
74LS5112
74LS113
74LS114
7418122
7415123
7415124
745125
74L.512€
7415132
7405138
74[.S13€
7415138
74L513¢
7415145
74.5147
7415148
7415151
7415163
7415164
74L.5165
74L5156
74L8167
74L5158

7415160 40p
74LS161 40p
7415162 40p
7415163 40p
74LS164 48p
7415165
7415166 90p
74L8173 70p
745174 60p
74L.8175 50p
74L5181
74L5190 50p
7415191 50p
7415192 50p
7415193 60p
7415194 40p
7415195 50p
74519 60p
7415197 65p
7415221 60p
7415240 90p
7415241 90p
7415242 80p
7415243 80p
7415244 80p
7415245
7405247 70p
7415251 40p
7415253 40p
7415257 45p
7415258 45p
7415259 90p
7415266 25p
7415273 90p
7415279 45p
7405283 45p

7415298  160p
7405209  450p
745323  250p
7415324 180p
7415348  150p

74[.S365 36p
748367 36p
7415368 50p
7418373 80p
7418374 80p
7415375 50p
7415377 0p
7415378 70p
74L53%0 55p
7415393 60p

7415399 200p
74.5445  110p
7415540 135p
7415541 135p
7415640 200p
7415641 200p
7 200p
7 200p
7 4 250p
745668 200p
74LS670 170p
74S SERIES
74500 60p
74502 60p
74504 60p
74505 75p
74508 75p
74510 60p
74520 60p
74530 60p
74532 90p
74537 90p
74564 60p
74574 90p
74585 300p
74586 180p
745112 300p
745114 120p
745124 300p
745132 160p
745133 75p
745138 225p
745139 225p
745157 250p
745163 300p
745174 250p
745175 320p
745194 350p
745241 450p
745260 70p
748373 400p
745374 400p
MODULATORS
6 MHz 350p
8 MHz 450p
Colour Encoder
card 1920p
CPUs

1600 1200p
1802C 750p
2650A 1200p
6502 500p

We carry large stocks of Memories,
TTLs, CMOS; LINEARS; TRANSISTORS
AND OTHER SEMI-CONDUCTORS and
welcome inquiries for volume quantities.

VAT: Please add 15% to total order value
P&P: Please add 40p
ACCESS & BARCLAY accepted.

6502A 700p
6800 375p
6802 550p
6809 1200p
INS8060  1100p
8080A 450p
8085A 500p
9980 2000p
280 370p
Z80A 500p
CHARACTER
GENERATORS
3257A 1000p
R03-2513zu.C
700,

R03-2513L.C

P
745262 1000p
CRT
CONTROLLER
COM5027 1500p
MC6845  1600p
MC6847 1000p

SFFO6364  800p
PERIPHERALS

3242 800p
3245 450p
8522 500p
8532 800p
6821 180p
6850 180p

ZXB0/81
USER PORT
(As described in Oct. P.W.)
ADD SOUND TO YOUR ZX80/81
Port module plugs directly into ZX80/81 to provide 8 input
and 8 output lines
These allow input of data from switches, photocells,
joysticks etc. and control of upto 8 relays. Also 7 segment
display or LEDs may be used, variable tone audio output
may be produced — CREATE YOUR OWN SOUND EF-
FECTS
This port is accessed by simple peek and pocke commands
Complete PORT KIT (incl. dble sided PCB) £11.

ZX81 MEMORY DOUBLER

Double the on board RAM of ZX81 to 2K. Only one internal
connection required to be made

Price inclusive of full instructions £13.00

* UK101 & SUPERBOARD Il »
INTERFACE SYSTEM

Three board interface system plugs directly into computer
expansion socket to provide wide facilities accessible from
BASIC or MACHINE CODE

1. Decoding Module Providing a dual 5v supply, 16 bit pro-
grammable input/output port, plus extensive address
decoding for a wide variety of interfaces, inciuding full
decoding for a programmable sound generator, and also a 40
pin skt for further expansion £27.50
2. Analogue Board Plugs into the Decoding module to pro-
vide O/A converter, B channel multiplexed A/D converter
with 20 nS conversion time. AY-3-8910 Sound Generator
plus 8522 VIA provide timing and counting functions & addi-
tional 16 bit part £39

3. Display Board Plugs directiy into the Decoding module
to provide a 2 digit 0.57 LED display. A pair of such boards

can give 4 digit readout £8.96
4. Memory Expansion PCB A low price compact memory
expansion board BK RAM (2114) + 4 skis for 2716, 2732,
2532 EPROMSs. Plated thru noles. Fully buffered and decod-

INTERFACE ICs DIL SOCKETS
ADBG1)  1400p | LOW PROFILE
AD7524 600p | & pin 9
DAC1408-8 200p | 14pin 10p
DM8131 375p | 16pin 11p
DP8304 450p | 18 pin 16p
DS8835 250p | 20 pin 18p
DSes36 150p | 22 pin 20p
DS8838 225p | 24 pin 20p
MC14838 65p | 28 pin 26p
MC1489 65p | 40 pin 30p
MC3446 325p
MC3480 850p | WIRE WRAP
MC3487 300p | SOCKETS
MM58174 £12 | 8pin 30p
75107 160p | 14pin 35p
75110 200p | 16pin 40p
75112 150p | 18pin 50p
75114 150p | 20pin 60p
75116 150p | 22pin 65p
75154 150p | 24 pin 70p
75182 230p | 40pin 100p
76324 375p
75361 150p | VOLTAGE
75366 150p | REGULATORS
75451/2 72p | 7805 50p
75491/2 70p | 7812 50p
8726 120p | 7815 50p
8728 140p | 7905 55p
8795 140p | 7912 55p
8797 140p | 7915 55p
81L595 120p | 78H05 500p
811596 140p | [ M323K 450p
811597 120p
811598 140p | CRYSTALS
9601 110p | 32.768KHz 250p
9602 220p | 100KHz 300p
200KHz 370p
FERRANTI 1.0MHz 320p
ZN4256-8  350p | 1.008MHz 350p
ZN427E-8  660p | 1.8432MHz 260p
2.00MHz 250p
2.45760M  260p
IDC HEADERS | 3.276MH:  250p
3.579MH. ggp
owe oz |1 B
26 Way 350
443MHz  125p
i vay 450 | gomHz  260p
IDC PLUGS 6.0MHz 250p
6.144MHz  260p
10 Way 150 | 70MHz  250p
26 Way 265 | 7168MHz  250p
34 Way 3% | gooMHz  280p
8.867MHz  260p
C(';I[\)IﬁEE(?T%ERS 10.00MHz ~ 260p
! 10.7MHz  260p
26 Way 390 | 120MHz  300p
34 Way 450 | 16.00MHz 300p
IDC DIL 18.00MHz 260p
HEADERS
27.145MHz 250p
38.6667MHz 350p
480MHz  300p
56.5MHz  400p
116.0MHz  350p

ed layout. Interfacing instructions supplied £8.96
NANOCOMP MK | IDC HEADERS
6802 based microprocessor 10 Way
trainer. 26 Way -
kit £7000  Buitgs2s0 | ¥#Wey
ERb 0 IDC PLUGS
6800 Reference Manual £4.50 10 Way 150
26 Way 265
ACORN ATOM 34 Way 25
2K RAM +B8K ROM Minimum
Kit £120 Built £150 c&ﬁﬁgggns
P&P £3.00 W, 390
Power Supply(1.84,5V) gswgv 150
£10.20 Y
P&P £1.20 1DC DIL
4K Floating Point ROM  £20 HEADERS
1K RAM(2x2114 Low Pofv;eé‘c 14 Way %
16 Way
PLUG SKT 24 Way 280
2x32 Way 300 4.00 40 Way 350
26 Way 350 265
10 Wa 220 150
- it EDGE CONS
ATOM SOFTWARE TYPE B6*
Invaders ;g 5--2? = 50
Fr. Machi ! 2422V 310 0
KEYBOARD Disssssmbler 350 2:23W B -
ENCODER Breakout 3.50 2:25W ® 20
AY-5-2376 700p Pinball 3.80 143w 260 -
UFO Bomber 3.50 %gw ‘;058 =
SOFTY (PROM $100 Edge Con 400
PROGRAMMER AND
g?g;’g 3A 350 ROMULATOR) 1EUIID(:(:)MS
! P M | (For programming DJN“GP‘? 300
AY3015D 400p | 2708TMS 2716) 2°32W Plug 0
P Kit  £100 Built £120 ¥
P.SU. [25 P&P f£2 g‘ﬁ%;\;gied Skt 400
MK Il (For programming 31W Piug 160
2616/2716/2532/2732/2764)
an:mgmss Buill with PSU  £169 31W Skt. 160
21014L  400p | UV EPROM ERASER i T
2102-2L 120p UV 1B (upto 6 eproms) " :2 W:: &
zlo78 400p e 16 Way 120
gl l ;:L %p UV 140 (upto 14 epi’omsl51 gg\'WMEV ;%
P UV 141 (upto 14 eproms + ay
211420 200p | Timey PO PR | 20Wey 20
2114-4L 175p P&P £2 50 Way
4027-3 350p
e %g DIL HEADERS 1ow  ZIFSKTS 495
5101 300p 14W 50 24W 600
6116 £12 16W 80 RIBBON CABLE
6810 200p 24W 100 20W 120
6514-45 400p 40W 275 40W 320
4164-20 £14
* SPECIAL OFFERS
1-24 25-99 100+
Ao 2 | 2114 480n 9% %0 8
7als182 2750 | 2114L 450n 100 95 92
74520; 450p | 2114 200n 110 100 95
To%  pe | 211412000 w7 I
745471 6s0p | 2716 (+5v) 240 230 210
745472 900p 2532 650 600 550
748571 900p 2732 600 550 500
748573 900,
253 & | 4116 200n %0 85 75
2732 £ | 6116-3 150n 940 900 850

Govt., Colleges, etc.
orders accepted.

Callers

Welcome SAT

NEW RETAIL SHOP
305 Edgware Road, W2

*

TECHNOMATIC LTD

17 BURNLEY ROAD,
LONDON NW10

(2 min. DOLLIS HILL Tube Station)
(Ample Street Parking)

Tel: 01-452-1500/01-450-6597
Telex: 922800.

9.30-5.30
10.30-4.30

MON-FRI

FULL RANGE OF ILP
TORROIDAL
TRANSFORMERS NOW
AVAILABLE FROM
STOCK

BOOKS (NO VAT)

Programming the Z80 10.50
6502 Applications Books 10.95
Programming the 6502 10.95
6602 Assembly Language
Programming 12.10
TTL Cookbook 715
CMOS Cookbook 7.85

P&P £1.00/Book

MINI FLOPPY DISC
DRIVES

FD-50A 40 TRACKS 5% "
£140 + £1.20 P&P + VAT
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BUYER'S GUIDE

nce again we present the latest
Oadditions to the ranges of systems

and peripherals available on the
UK market. As mentioned last month we
are only going to print the entire lists
every few months now so that there’s
more room for programs and the like;
therefore the information below is
grouped into the various categories;
Systems, Printers and VDUs.

The information presented in these
pages can only be kept up to date if
Distributors and Manufacturers keep us
informed. If you see information relating
to a product which you produce or han-
dle and which you think is incorrect,
please drop us a line.

ACORN COMPUTERS

ATOM

Dist:- Acorn Computers
4A Market Hill, Cambridge
0223-312772.

+ 35 dealers.

CPU 6502

RAM 2K/11K

1/0 BUS, PARA
CASS EUInS
BASIC 8K

Other FP option
DISC =

m/c NES
£125 kit, £150 built

Extras:- Colour graphics, enhanced BASIC
Applications:- Cased single board with
BASIC, can connect to Eurobus
Reviewed:- April ‘81

Systems 1-5

CPU 6502 or 6809
RAM 1K/32K

1/0 PARA BUS
CASS CUNHS
BASIC Various
Other Pascal, LISP
DISC Pl alEl A
m/c 2K

£65 to £3,000

Extras:- Rack based expansion capability inc
Prestel, Cassette, Daisy Wheel, 25 x 80 VDU,
PROM programmer, RGB-PAL, ICE,
Laboratory and Universal Interface.
Applications:- Single board controller with
piggyback Hex + 1/0 through to word
processing, laboratory educational and
pusiness use.

Reviewed:- Aug '79

ATARI

ATARI 400

Dist:- Ingersoll Electronics
202 New North Road,
London N1 7BL.

01-226 1200

Some more updates for our guides

CPU 6502
RAM 16K
1/0 SER
CASS fES
BASIC 8K
Other -
DISC -
m/c shared
£345 inc VAT

Extras:- Printer
Applications:- Programmable games system
grown up to home computer.

ATARI 800

CPU 6602

RAM 16K /48K

1/0 SER

CASS AE

BASIC 8/16K Microsoft
Other -

DISC -

m/c shared

£645 inc VAT

Extras:- Printer, discs, plug in software,
modem

Applications:- Small business & personal
EXIDY

use.
SORCERER ﬂ

Dist:- Liveport Data Products,
The Ivory Works,

St. Ives, Cornwall.
0736-798157.

+ regional dealers.

CPU Z80

RAM 48K

1/0 SER/PARA
CASS 2

BASIC  Plug In 8K
Other On disc
DISC OPT

m/c 4K

£695

Extras:- Discs, printer, S100 adapter, ROM
PACs.

Applications:- Keyboard based system using
‘plug-in’ software and expanding to discs.
KEMITRON

K3000 SERIES i

Manuf:- Kemitron Electronics,
Chester Computing Centre,
21-23 Charles Street,

Chester CH2 3AY.

0244-21817.

CPU Z80A

RAM 4K /256K

1/0 SER, PARA
CASS -

BASIC  Various
Other Various
DISC 2xDSDD 8"
m/c CP/M, MP/M
£2,300

Extras:- 10Mb hard disc, Cartridge or floppy
back-up, more 8” floppies, applications
software.

Applications:- Development system,
Wordprocessing, business and scientific.

MDS SYSTEM

CPU 8060

RAM 16K /64K

1/0 SER, PARA

CASS YES

BASIC YES

Other With optional Z80 processor
DISC 2x8” (with optional Z80)
m/c 2K

£600

Extras:- Peripherals, Discs, Applications
software

R S P S P S T T e ey
Croydon Computer Centre,

BASE 2 (@L@E’l
28A Brigstock Road,

Z-800
Dist:- Zero One Electronics

Thornton Heath, Surrey CR4 7JJ.
01-689 1280

Also Intelligent Artefacts
Face:- Dot

Interface:- RS232/20mA/
Centronics/IEEE

Feed:- Tractor/Friction
Head Size:- 5x7

Baud Rates:- 75-9600

Print Speed:- 100cps

Col:- 64/132

Type Sizes:- 2

Graphics Option:- Yes

Price:- £319

Options:- User definable font.
Notes:- Supplier also runs a service and repair
centre and supplies ribbons and paper.

ELECTROGRAPHIC

EG1000 FT

Dist:- Electrographic Peripherals,
Printinghouse Lane,

Hayes, Middx UB3 1AP

. )

01-573 1826

Face:- Dot
Interface:- Centronics
Feed:- Sprocket/Friction
Head Size:- 9x9

Baud Rates:- -

Print Speed:- 80cps
Col:- 136

Type Sizes:- 3
Graphics Option:- Yes
Price:- £575

Options:- RS232/20mA/|EEE/Apple interfaces,
Operator selectable character sets.
SILENTYPE

Dist:- Microsense

Finway Road, Hemel Hempstead, Herts HP2 7PS
0442-48151

TRENDCOM

+ regional outlets

Face:- Dot Thermal
Interface:- Apple
Feed:- Friction
Head Size:- Bx7

Baud Rates:- -

Print Speed:- 40cps

Col:- 80

Type Sizes:- -
Graphics Option:- Yes

Price:- £203

Notes:- Custom interfaced TRENDCOM printer for
Apple capable of high density graphics.
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g COMPUTECH for @epple
N o\

| Come and see us on Stand 1230 Ground Floor Grand Hall
NEW! A Mailing, Merging Document Processor '
CHAIN MAIL - only £45

- .
W\ COMPUTECH SOFTWARE & HARDWARE IS WIDELY ACCLAIMED - WHY?

Companies like Shell UK Oil, Grindlays Bank, W.H. Smith, government departments and hundreds of firms
from multinational corporations to sole traders and small businesses have licensed Computech
software. Why?

Thirty vears experience of business fifteen years experience of computing and dedication to serving the
users’ interests economically must be major contributions. By the time this advertisement appears about
1000 business software packages will have been installed and supported by us. Note other features which
appeal to our customers - no special equipment, all configurations of Apple systems supported, no extra
charge for lifetime support, hot-line service, economical use of hardware resources, program code supplied,
modifications allowed, full validation, all accountancy requirements satisfied, all data written to disk and
recoverable on demand, very simple operation, emulation of traditional manual methods, comprehensive
manuals with sample reports, reliable operation, advisory bulletins and free fixing of buas, (which Is
fortunately rare). Reduced licence fee for new versions with extra features. As approved dealers of Apple
products and actual manufacturers of compatible hardware we combine the knowledge of hardware and
software so essential for the application of microcomputers

COMPUTECH SOFTWARE AND HARDWARE INCLUDES:

Payroll for 350 employees, 100 departments, all pay periods, printed payslips, approved year end
documents, very quick and easy to use, £375. Sales, Purchases and General Ledgers £295 each,
detailed statements. Job Costing and Group Consolidation are amongst many and various applications
of the General Ledger package, which supports values to totals of one thousand million accurate to a
penny! Our Utilities Disk available like other packages in 13 sector or 16 sector format, is widely used for
reliable, error checking, copying, including single drive, and the renowned DPATCH program beloved of
programmers for £20. We have developed a Terminal Utilities package which enables Apple to Apple
and Apple to mainframe communications with local processing and storage as well as Apple to host
communications from the amazingly low price of £130. Our Graphics Utilities program for use with the
Microline and Epson families of printers enable the plain paper production on low cost printers of high
resolution screen pictures, graphs etc. - free with Microlines or £30 separately. Keyboard Driver enables
the use of our Lower Case adaptor with BASIC programs and Applewriter Patches supplied FREE
with our character generator package (total cost £680) is separately available on disk with documents for
£10. At the same price CAl (convert Apple pictures for ITT) makes binary high resolution picture files
display properly on the ITT 2020. We sell the famous Visicalc for £126 and have delivered systems using
it to do amazing things like production control, shipping accounts and stocks and shares valuations! The
versatile Applewriter word-processing package at only £42, especially employed with our Lower Case
Character Generator is widely used by people who cannot type to produce word-perfect copy! Experience
with Apple systems has led to the design and manufacture of compatible products with enhanced features
at very favourable prices to satisfy users’ needs. These include the Diplomat Serial Interface which has
handshaking capability and switchable options (£80), the Diplomat Parallel Interface which enables the
direct use of text and graphics with the Microline and Epson printers and is a complete ‘plug in and go’
item with gold-plated edge-connector at £80 and has optional direct connection for Centronics 730/737
printers. Our new Diplomat Communications Card at £95 is a sophisticated peripheral especially suitable
for Apple to mainframe communications at high speeds in full duplex mode with switch selectable bit
rates and other options. The Lower Case adaptor is available for Apples (revision 7 and earlier) as well as
ITT 2020, complete with diskette software for £60. It offers true descenders on screen and the £ sign. We
also have an Optional Character Generator for the ever popular Microline M80 at £15. This provides
£ sign and improved digits and lower case characters with USASCII special symbols. Our price for the
Microline M80, with graphics, 40, 80 and 132 characters per line, friction, sprocket and teleprinter feed,
is only £345, amazing for this small, quiet reliable ‘look alike’ printer. Tractor option is £40 and Serial
Adaptor £80. The Microline M82, bidirectional printer with both parallel and serial input is only £626, it
can have an optional 2K buffer, while the Microline M83 full width adjustable tractor 120 cps printer with
similar specification-is only £775. Then for all computer users there is the unique Micromux which from
800 provides up to 16 ports for simultaneous independent serial asynchronous communications! Telephone
for data sheets or to arrange a demonstration or for the address of our nearest dealer. Please hurry - the
demand for our products has been such that some have been temporarily out of stock. We offer the
effective low cost solutions you need. Prices exclude V.A.T., carriage and packing.

COMBLITECH SYSTEMS

168, Finchley Road, London NW3 6HP. Tel: 01-/784 0202

AGENTS THROUGHOUT THE UK AND OVERSE AL
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COMPUTERS ® AUDIO® RADIO® MUSIC® LOGIC® TEST GEAR® CB® GAMES ® KITS

Wednesday 11th November 10 a.m.-6 p.m. Thursday 12th November 10 a.m.-8 p.m.
Friday 13th November 10 a.m.-6 p.m. Saturday 14th November 10 a.m.-6 p.m.

Sunday 15th November 10 a.m.-4 p.m.
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COMPONENTS @ DEMONSTRATIONS @ SPECIAL OFFERS® MAGAZINES ® BOOKS

Any one of the 17,000 people who thronged
the RHS for the Breadboard exhibition last
year will need no introduction to this year's
premier show for the electronics enthusiast.
They already know all about the
demonstrations, bargain sales, bookstalls,
games, kits, computers and music machines

to be found at BREADBOARD 81. They could

name you all the leading companies who g o St M M S O e i e e g 1
were there to see — and to buy from, at To avoid s el d‘:ﬂ;g:‘ﬁ:i".“;'i;fs“lb' available from

fantastic prices. ‘ ASP Ltd, 145 Charing Cross Road, i
Even those lucky 17,000 would be surprised | bandon W i
to hear that this year we've improved I *"Special Advance Booking Price "’ !
BREADBOARD still further! More stands, | Adults £1.75 Children under 14 yrs and O.A.P.s 80p I
more demonstrations and wider gangways to : Please send ...... tickets @ £1.75 ...... tickets @ 80p =
make it all easier to enjoy! FIToRE et o B S e e :
BREADBOARD 8l is the place o be from P ey ey e B S SO TL TN T i
November 11th to 15th at the RHS Hall. Why | i
Hot cothe and find out for yoursell how miugh. ] i SaR e s v i
you missed last Year? We can promise plenty e T e e o i
to see and do at BREADBOARD 81. I I enclose PO/ chequefor£.......... (make payable to ASP Ltd.) I
CIOSQ to Vi(.thO‘I‘ia Station and NCP car § Advance tickets MUST be ordered BEFORE 20th October 1981. :
parking facilities. A BN R R Wkl

COMPUTING TODAY NOVEMBER 1981

Cost of entry will be £2.00 for adults and
£1.00 for children under 14 yrs and O.A.P.s.
ORGANISED BY ARGUS SPECIALIST
PUBLICATIONS LTD., 145
CHARING CROSS ROAD, LONDON WC2H OEE.

ROYAL HORTICULTURAL SOCIETY’S
NEW HALL, GREYCOAT STREET,
WESTMINSTER, LONDON S.W.1.

99



CAMBRIDGE LEARNING sevr-insTRucTION couRsES

I’s faster and more thorough than classroom learning: you pace yourself and answer questions on each new aspect as
yougo. This gives rare satisfaction— you know that you are really learning and without mindless drudgery. With a good
self-instruction course you become your own best teacher.

Understand Digital Electronics

In the years ahead digital electronics will play an increasing part in
your life. Calculators and digital watches mushroomed in the 1970's
-soon we will have digital car instrumentation, cash cards, TV
messages from friends and electronic mail.

After completing these books you will have broadened your career
prospects and increased your knowledge of the fast-changing world
around you.

DIGITAL COMPUTER LOGIC AND

Microcomputers are coming - ride
the wave! Learn to program.

Millions of jobs are threatened but
millions more will be created. Learn
BASIC - the language of the small
computer and the most easy-to-learn
computer language in widespread
use. Teach yourself with a course

ELECTRONICS £8.50

This course is designed as an
introduction to digital electronics and
is written at a pace that suits the raw
beginner. No mathematical
knowledge is assumed other than the
use of simple arithmetic and decimals
and no electronic knowledge is
expected at all. The course moves
painstakingly through all the basic
concepts of digital electronics in a
simple and concise fashion: questions
and answers on every page make sure
that the points are understood.

Everyone can learn from it - students, engineers,

housewives, scientists. Its four A4 volumes consist of:

Book 1 Binary, octal and decimal number systems; conversion between number systems:
coriversion of fractions; octal-decimal conversion tables

Book 2 AND, OR gates; inverters; NOR and NAND gates. truth tables introduction to
Boolean algebra

Book 3 Positive ECL; De Morgans Laws; designing logic circuits using NOR gates; dual input
gates

Book 4 Introduction to pulse driven circuits; RS and J K flip flops: binary counters shift
registers; half-adders.

DESIGN OF DIGITAL SYSTEMS £14.00

This course takes the reader to real
proficiency. Written in a similar
question and answer style to Digital
Computer Logic and Electronics, this
course moves at a much faster pace
and goes into the subject in greater
depth. Ideally suited for scientists or
engineers wantirg to know more
about digital electronics, its six A4
volumes lead step by step through
number systems and Boolean algebra
to memories, counters and arithmetic
circuits and finally to an
understanding of calculator and

computer design.
Book 1 Octal, hexadecimal and binary number systems: conversion between number
systems; representation of negative numbers; complementary systems; binary multiplication
and division

Book 2 OR and AND functions; logic gates; NOT, exclusive-OR, NAND, NOR and exclusive
NOR functions; multiple input gates; truth tables; De Morgans Laws; canonical forms; logic
conventions; karnaugh mapping; three state and wired logic.

Book 3 Half adders and full adders; subtractors: serial and parallel adders; processors and
arithmetic logic units (ALUs); multiplication and division systems

Book 4 Flip flops; shift registers; asynchronous and synchronous counters; ring, Johnson
and exclusive— OR feedback counters; random access memories (RAMs) and read only
memories (ROMs).

Book 5 Structure of calculators; keyboard encoding; decoding display data register
systems; control unit; program ROM; address decoding: instruction sets: instruction
decoding; control programme structure.

Book 6 Central processing unit (CPU); memory organization; character representation;
program storage; address modes; input/output Systems; program interrupts; interrupt
priorities; programming; assemblers; computers: executive programs; operating systems and
uime sharing

Flow Charts and Algorithms

are the essential logical procedures used in all computer programming
and mastering them is the key to success here as well as being a
priceless tool in all administrative areas -presenting safety regulations,
government legislation, office procedures etc.

THE ALGORITHM WRITER’S GUIDE £4.00

explains how to define questions, put them in the best order and draw
the flow chart, with numerous examples.

hobbyists,

GUARANTEE No risk to you.

If you are not compietely satisfied, your money will be refunded upon
return of the books in good condition.

CAMBRIDGE LEARNING LIMITED, UNIT 58

RIVERMILL SITE, FREEPOST, ST. IVES., HUNTINGDON,

CAMBS., PE17 4BR, ENGLAND.

TELEPHONE: ST. IVES (0480) 67446

All prices include worldwide postage (airmail is extra - please ask for
prepayment invoice).
Please allow 28 days for delivery in UK

100

which takes you from complete

ignorance step-by-step to real
proficiency with a unigue style of
graded hints. In 60 straightforward
lessons you will learn the five
essentials of programming: problem
definition, flowcharting, coding the
program, debugging, clear
documentation. Harder problems are
provided with a series of hints so you
never sit glassy-eyed with your mind a blank. You soon learn to tackle
really tough tasks such as programs for graphs, cost estimates,
compound interest and computer games.

COMPUTER PROGRAMMING IN BASIC
E10:50

Book1 Computers and what they do well; READ, DATA, PRINT, powers, brackets, vanable
names; LET; errors: coding simple programs.

Book 2 High and low level languages: flowcharting: functions; REM and documentation;
INPUT, IF.... THEN, GO TO; limitations of computers, problem definition.

Book 3 Compilers and interpreters; loops, FOR....NEXT, RESTORE; debugging; arrays;
bubble sorting; TAB

Book 4 Advanced BASIC, subfoutines
examples; glossary

New completely revised edition

THE BASIC HANDBOOK £14.50

This best-selling American title usefully supplements our BASIC
course with an alphabetical guide to the many variations that occur in
BASIC terminology. The dozens of BASIC 'dialects’ in use today
mean programmers often need to translate instructions so that they
can be RUN on their system. The BASIC Handbook is clear, easy to
use and should save hours of your time and computer time. A must
for all users of BASIC throughout the world.

A.N.S. COBOL £5.90

The indispensable guide to the world’'s No. 1 business language. After
25 hours with this course, one beginner took a consulting job,
documenting oil company programs and did invaluable work from the
first day. Need we say more?

string vanables; files; complex programmin
9

ORDER FORM

Please send me the following books:-
......Digital Computer Logic & Electronics @ £8.50
......Design of Digital Systems @ £14.00
............ Algorithm Writer's Guide @ £4.00
.......... . Computer Programming in BASIC @ £10.50
.e......BASIC Handbook @ £11.50
........ANS COBOL @ £5.90
s o S SN T EIBao kSt [Erae]
| enclose a *cheque/PO payable to Cambridge Learning Ltd.
R b S (*delete where applicable)
Please charge my:

" Access/American Express/Barclaycard/Diners Club/Visa
Mastercharge/Trustcard

Exp. Date Credit Card No..

Signatlre .. ... DA
Telephone orders from credit card holders accepted on 0480 67446
(Ansafone).

Overseas customers (incl. Eire) should send a bank draft in sterling drawn
on a London bank, or quote credit card number

Name . ... ..
Address

Cambridge Learning Ltd., Unit 58, Rivermill Site,
FREEPOST, St. Ives, Huntingdon, Cambs PE17 4BR, England
(Registered in England, No. 1328762)

COMPUTING TODAY NOVEMBER 1981



ZX0/81 PROGRAMMABLE Character
Generator. Built & Cased, Kit, P.C.B. P.O.A.
(UK101/Superboard P.C.B. £15.00)
REPEATING KEY MODULE Only £1.95. 1-3K
MEMORY EXPANSION £9.95. KEYBOARD
£19.95. COLOUR TO FOLLOW. SAE for
details. HAVEN HARDWARE, 4 Asby Road,
Asby, Workington, Cumbria.

ACORN ATOM. The book for all Atom
owners is here. GETTING ACQUAINTED
WITH YOUR ACORN ATOM by Trevor
Sharples and Tim Hartnell. More than 80 pro-
grams, including a full draughts game.
Chapters inclued: PEEK and POKE, Master-
ing the Graphics, Introduction to Assembler.
184 pages, only £7.95. Interface, Dept. CT,
44 — 46 Earls Court Road, LONDON, W8
6EJ.

RML3802 GAMES PROGRAMS! in extend-
ed BASIC V5. Listings from £1.00. Send SAE
+8p stamp for details to; A.Pennell, 14,
Sweyn Rd., Cliftonville, Kent.

ATOM WORD PROCESSOR

A flexible WORD PROCESSOR for use on a
12K ACORN ATOM. Offers many sophisticated
features including: A real-time scanning Editor,
A global search & replace facility, Block
& character insert/delete/replace,
Extremely flexible Hard/Soft formatting,
Justified or ragged right margin,
Sub-paragraph indentation,

Variable line length with word-warp,
Automatic centralization of headings.
Price £20.00 from:

D.P.Saville, 16 Zulla Road,
Mapperley Park, Nottingham NG3
5DB

LORDS OF KARMA

An excitingly new and different fantasy
adventure that will hold you spellbound.
From penniless beginnings in the city and
country of Golconda you must explore,

adventure and win your way to heaven. By
your deeds are you judged. The computer is
your eyes and ears.

Orders are not pre-set. The machine
language program allows you to ‘talk’ to the
computer in simple English and discover
which instructions it will understand.

On tape only. For TRS 80 LIl 48K, Apple Il
32K, Pet 32K £13.95 incl. P&P
And for TRS80 LIl 16K, Apple |1 16K,
Pet 16K and larger:

PLANET MINERS (1-4 players) Rival
corporations race to lay claim to the mineral
wealth of the solar system.
MIDWAY Recreates the decisive Pacific
carrier battle of 1942,

NORTH ATLANTIC CONVOY RAIDER
Simulates the legendary breakout and
pursuit 0! the Bismarck, the pride of Hitler's
fleet.

B1 Allows you to fly a nuclear bomber to
attack a city in the USSR through the
world’s deadliest defenses

NUKEWAR Simulates a tense arms race
between 2 superpowers and the resulting
hot war.

£11.95 each incl. P&P.

Crders and enquiries to:

GAMES PEOPLE PLAY, FREEPOST,
LONDON E12. TEL: 01-928 1984.

Software for MZ80K £8.50 each

Treasure

Space Adventure
Impossible Maze
Cowboy Round Up
MZ80 Composer
Grand Prix

One Man One Dog German
Kaleido Spanish
Spies Welsh

The Pit Math Test
Road Race Maths Drill
Alligator Master Mind

Word Power
History
Geography
Memory Test
Mult Tables
French

MORRISTON COMPUTER CENTRE
46 CROWN STREET,

MORRISTON,
w SWANSEA. Tel. 795817.

ZX81-16K ARCADE GAME PACK Four ex-
cellent arcade games on one cassette: SUR-
ROUND, TANK SHOOT, TENPIN BOWL-
ING, SPIDER CHASE. Excellent graphics, no
flicker. Compare this quality with any. £3.90
for cassette and instructions to: Second
Foundation, M.P. Biddell, 22 Bramber,
Belgrave, Tamworth, Staffs B77 2LL.

MICROTAN AS MICRON Less RS232 chip
8K mem, 10K basic keyboards and case,
keypad and software. £290 PH Blidworth
(06234) 6587.

ZX80/1 TOPPIX. Graphics update. Detailed
D.I.Y. Information £2 plus S.A.E. or send
your ZX80/1 for modification £21. N.Petry, 3
Idester Driver, Worle, W.S.M. Avon BS22
NG.

TEST, SERVICE & REPAIR. Computers,,
Peripherals, Memory boards, 1/0 interface
boards. Floppy disc drives repair and align-
ment. Assembly and Test of Computer Kits.
1K, 2K, 4K, Eproms Service: Eraze, Pro-
gramme from Hex listing, Copy. A.N. Elec-
tronic & Computer Services Ltd., 211 Park
Barn Drive, Guildford, Surrey. Tel: Guildford
504897

Nascom (kits or built) accessories
software. Thandar/Sinclair scopes
multimeters. Tangerine computers,
components.
Ring Paul on (0487) 840710
for this month’s discount offer.

J PS 9, East St., Colne,
nr.Huntingdon, Cambs

ZX81 SOUND (1K). Connect computer mic,
socket to your own amp (hi-fi/cassette etc)
then loading this amazing programme con-
verts your ZX81 into a one octave electronic
organ. Computer stores up to 100 notes as
you play, and replays tunes endlessly at tem-
po you select. (No hardware modifications.)
Cassette and instructions £1.75 to: Second
Foundation, 22 Bramber, Belgrave, Tam-
worth, Staffs B77 2LL.

ZX81 1K GAMES. Cassette A — Guess
Word, Towers, Mastercode, Simon, Fly
Swat. Cassette B — Lunar Lander, Find Sub,
Number, Fruit Machine. £3.00 each or £6.00
for both. Also listings of above 30p each or
£1.10 for 5. Postage 20p extra all orders.
S.A.E. for 16K programs. Cadsoft, 24 St.
James St., Cheltenham, Glos.

r' 280 3K INTEGER BASIC
Very fast, will run on most ZBO systems Supporta.
CLS Data

Print Read Poke Next
Input Restore Gosub Goto
If Then And Or
Let In(Port) Qut(Port) Dim
Tab Abs Rnd Size

User Stop Rem List

Abbreviated commands and multiple statements per

line are accepted Listing/Manual £10.75

* 6800 Basics available, with Listing and User manual.

3K INTEGER £9.65 4K F.POINT £14.50

8K F.POINT £25.00

* 6502 TINY ASSEMBLER 2K £7.96
DISASSEMBLER 2K £7.96

Other 6800 Software available. Send 50p for

catalogue. All prices inclusive. Strictly cash with

order

J. MORRISON(MICROS). 2, Glensdale St. Leeds LS9

9JJ. TEL. LEEDS (0632) 480987. J

.
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NASCOM 2., 16K, Graphics and PSLL.
ZEAP, NAS-DIS, NAS-DEBUG and
NASPEN all in EPROMS. £395. Tel: 04302
2060 N.Humberside.

ATTENTION SHARP PC-1211/TRS-80
POCKET COMPUTER/MEMOWRITER
USERS
PFS-123 Paper feed stand with FREE 3 Dia.
paper roll£3.95 Pack of 5 rolls 3 Dia. for above £3.00
AT last BOOKS FOR THE PC1211/TRS-80 POCKET
COMPUTERS
50 Programs in BASIC for the Home, School and Office
96 pages £9.96. 50 MORE Programs in BASIC for the
Home, School and Office 96 pages £9.95, 101 Pocket
Coumputer Programming Tips and Tricks 112 pages
£7.95. Murder in the Mansion and other Computer
Adventures 96 pages £6.95. Pocket Computer
Programming made Easy. 140 pages. £8.95. Pocket
Basic programming worksheets — 40 sheet pad £2.965.
PC-1211 SOFTWARE & HAREWARE — S.A.E. Details

Inclusive prices for U.K. delivery.
Elkan Electronics, 28 Bury New Road,
Prestwich, Manchester, M258LD J

.

LB ELECTRONICS
11 HERCIES ROAD, HILLINGDON,
MIDDX.

TMS 2516 (single rail) full spec. £4.25. 2708 (450ns)
£1.85 full spec. Special offer 2114, 4-£6

8-£11.00 (450ns). Used (fully guarameed) 2716
£2.00 and 2732 £4.00. SN 74116 60p, SN 74118
70p, SN 74194 50p, SN 74198 75p, SN 74LS 240
£1.50, 74LS 245 £2.40, 74LS 266 7bp, 745260 40p,
710 (DIL) 26p, 711 (DIL) 30p, 2102 (650ns) 48p,
FND 500 0.5 inch LED Display (cc) full spec 50p. 12
for £6.00. Header plugs 16 way with cover 60p, 16
way without cover 35p, 24 way with cover 95p.
Ansley (Insulating Piercing Type) 14 way 75p, 16
way 95p, 24 way £1.50.

Cannon D Type. Plugs and sockets stocked
Portable Data Terminal Transdata 305 thermal
portable printer. Built in acoustic modem, 80
columns, 94 characters, upper and lower case
ASCII 100, 110, 300 baud V24 interface, supplied
fully working £185. Weight 22Ibs. Carriage at cost
Leaflet S.A.E. 4116 (200ns) £1.50 each. All prices
inclusive of VAT p&p on all components 45p.
Telephone Uxbridge 55399

Access or Barclaycard accepted.

—ZX81 ATOM!

The monthly magazine INTERFACE
contains many programs, hints, tips,
contact addresses for ZX81, ZX80,
Acorn Atom and Proton. Send £1 for
a copy of the latest issue, plus details
of how to join the National ZX80 and
ZX81 Users’ Club or the Independent
Acorn Atom/Proton Users’ Group.
Users’ Clubs, Dept. CT,
44-46 Earls Court Road,
LONDON W8 6EJ.

ZXB1 FLICKER-FREE games. 6 on cassette
£3 (or SAE details). Bobker, 29 Chadderton
Drive, Unsworth, Bury, Lancs.

oo e QUICKSILVA PRESENTS A RANGE OF QUALITY Gemaaac)
@eeee HARDWARE / SOFTWARE FOR THE @sgse
rim lt../ll.l e

mmmm==e= Al| hardware is sent with complete instructions and
p(ngrmmg exomples . Please allow 28 days for delivery .
Q5 MOTHER BD, —----========= EN=00 /Bl —==comrenne—eeman i
Extends existing port to allow any Ram Pack + two other boards to be fitted .
On board 5V.. Regulator ; Two 23 way double sided edge connectors for add-ons,
QS 3K RAM BD, ------m-mmmmmm -

internal 1K 1o give o tot
QS SOUND 8D
‘A programmable sound gen
3 Pitches / 3 Volumes / Noise source / two 8 bit Input ; Output Ports / Envelope
shaper , all controlled from "BASIC' , Plugs into ony external amplifier .

Qs CHM&‘I’ERS BD. 7)( 81 ONLY - £25: 00
*Simple Hordware mod (1 cut ; | resistor ; 1 wire ) required to ZX-80 ,*

Gives two programmable charocter sets of &4 characters each ., Uses graphics
key to shift between the two sets . Uses NO Ram space . Create your own
characters = Upper and lower case alphabet ; scientific characters ; fine line
graphics chorocters ; gomes charocters (real spoce invaders) , Works with
existing programs and with the Printer . Price includes Demo Cassette .

QS CONNECTOR . ZX-80 / 81 £3:00
Conslsts of two 23 way double sided edge connectors back to back , One needed
for any or ol| QS Expansions . (Except Ram Boards )

SOFTWARE ---------- All software is recorded twice on high quality cassettes
ond is sent complete with full operating instructions .
QS DEFENDER , ---- 3K RAM minimum =-===-= 4K or BK ROM --=--£5 :50

Fast, Flicker free , Mochine code , Moving graphics version of Arcads Game,
Most complex moving graphics gome yet for ZX-Computers . Up to 84 Fast
maving characters on screen at once . First and only Full screen display .

QS LIFE , ~=-----—- ~4K RAM Minimum =-=-=---Zx-8]1 ONLY ==-=- £4:50
Fast program with Machine Code cell generation and screen display routing .
Simulates the growth of living cells in @ 20 * 32 Matrix .Random or progrommed
start pasitions plus M/C routine make this a fast , complex and varied program .,

Send 5. ALE. for FULL dato sheets on all hardware ond software . Ckaquu
made payable to 'Quicksilva' and orders sent to the following oddress ,-----=

QUICKSILV A : 95, UPPER BROWNHILL RD.: MAYBUSH : SOTON HANTS
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GREEN SCREENS 11” x 9” TRS80 £4.95,
Other sizes up to 12" x 12" £5.95. State size
required. Price includes fixers, postage and
packing. P.A.Young, 40 Willow Park, Wilber
foss, York.

65 ZX81 PROGRAMS

Yes 65 ZX81 program listings including a
multitude of Games, Utility Programs, Home
Finance, Maths, Stock Control, Phone Timer,

Chequebook plus Hints'n'Tips.
All for only £4.95. Barclaycard accepted.

Sussex Software, Wallsend House,
Pevensey Bay, E.Sussex.

N\
ZX80/1 EXPANSION

The start of an expansion system comprises:-
System Power Supply (replaces all other
supplies).
32K RAM.
Expansion Circuitry

£98.95 inc P&P etc.
Future add-on boards include:-
Serial, Parallel & Analogue Input, Output
Joysticks, RS232, Sound Generator.
Floppy Disc, Cassette Controller
Floppy Tape, High Resolution Graphics, etc

Cash with order please to:
Modern Innovations
5 Brenchley Close

Rochester, Kent.
\_ J
ATOM USERS )
Memory expansion cards now available.
From £48

Low cost printout system for Creed
teleprinters. £36.50

"Flat Rack’ a reasonably priced case
and backplane system for the Atom
SAE for full details please.

Poundgate E.D.S.
Beguildy, Knighton, Powys

1
ki LD7 1UW

ZX81. THE NEW BOOK by Tim Hartnell
“Getting Acquainted with Your ZX81" con-
tains 80 great programs, including a complete
draughts game, plus many hints and tips. It is
just £4.95 from Users Club, 44 Earls Court
Road, Dept CT, London WS8.

TUSCAN. We are stockists from bare board level 10
complete units. On demonstration now. All components
available separately. Newhaven Computers 1, Bridge
St., Newhaven. Tel: 3699

i i o |

DISC DRIVES £135
5% inch double-density, 40-track disk drive giving
you 250K bytes of unformatted storage. Shugart
compatible. Removed from brand new equipment,
fully tested and aligned. Three months' warranty
£135 each, post and packing £3. Manual and
application notes included
The above drives now available with power supply
and cabinet. Please write or phone for prices

DISKETTES £2.95
Maxell 5% inch double density floppy disks.
Compatible with all 35 and 40 track, single-sided,
soft-sectored drives. £2.95 each, post and packing
30p. £28 for box of ten, p&p 80p.

DOUBLE-SIDED DISKETTES £3.50
Maxell double-sided, double-density disks. £3.50
each, post and packing 30p. £33 for box of ten,
p&p 80p

Please add VAT to all prices
Send cheque or P.O. to

Helistar Systems Ltd.,
150 Weston Road, Aston Clinton,

Aylesbury, Bucks. HP22 5EP

Tel: Aylesbury (0296) 630364. I

KEYBOARDS. Brand new 79 switch encoded KvB
with data for £20 incl. We buy/sell second user gear.
Newhaven Computers, Bridge St. Newhaven.
Tel:3699

CENTURION BURGLAR ALARM equip
ment. Send SAE for free list or a
cheque/P.0. for £6.95 for our special offer of
a full sized decoy bell cover. To: Centurion,
Dept. CT, 265 Wakefield Road, Huddersfield,
West Yorkshire. Access and Barclaycard.
Telephone orders 0484 36527.

UK101 (and enhanced SUPERBOARD)
SOFTWARE ON TAPE from the guy who wrote
"Le Passe-Temps”

GALACTIC HITCHHIKER (8K} An adventure, all
in machine code. A beauty! (£7.00 all incl.)
SUPERTREK (8K) Sail boldly through the universe,
zapping moving Klingons in real time. Superb
graphics. (£7.00). LUNAR LANDER A real
challenge. You won’t get down in less than 3
hours. (£3.00). STARTREK (8K) The old favourite,
beautifully presented. Not real time, but great
graphics nonetheless. (£6.00)
® HANGMAN Excellent graphics ~ P.E. said so!
(£3.00)
® PIRANHA Fancy your chances in a tankful?
(£3.00)

® BREAKOUT A smashing version, especially on
the enhanced display. (£3.00)
® LE PASSE-TEMPS This is what a computer
game SHOULD be like. (£3.00)

BASIC TUTOR (8 x 4K) Everything you wanted to
know but didn’t krnow who to ask. (£12.00)
STOCKMARKET (8K) A realistic game for 1-3
would-be millionaires. (£5.50)

Please note that these are all ORIGINAL
PROGRAMS, not 101 varieties of PRINT. Available
for 16x48 or 32x48 display and compatibie all
Monitor ROMs. Items marked “® “ also available
for 24x24 screen
Write to: A.Knight (Dept CT), 28 Simonside
Walk, Ormesby. Cleveland. Tel. (0642) 321266.

& VETS FOR PETS 5

Anita Electronic Services (London)

Ltd. are specialists in the repair
and service of Commodore Pets.
We offer a fast on-site service, or
alternatively repairs can be carried
out at our workshops should you

wish to bring in your Pet.
Pet maintenance contracts are
available at very competitive

prices. Trade inquiries welcomed.

* We also specialise in the repair
of all makes of office equipment.

For further information tel. or
write to:

John Meade
Anita Electronic Services
15 Clerkenwell Close,
London EC1
s 01-253 2444 y

BACKUP DISK DUPLICATOR
ERSION

mishaps
48K APPLE
ctly with 13

BACKUP DISK DUPLICATOR req

£34.00 each incl. P&P
BCM SOFTWARE — LONDON WC12N 3XX
Dealerships Available

i Zx81 16K )
Brand new interactive graphics
DRAGON MAZE — An exciting game of skill £5.95
PLANETOIDS — Blast through the asteroids £3.95
LAP RECORD — Random circuit car racing £3.95
SCROLL — Rolling large text display £2.95
Introductory offer: £12.95 all four listings.
Macronics, 26 Spiers Close,
Knowle, Solihull, B93 9E5.
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PET UPGRADE

We can upgrade your large keyboard
PET at a fraction of the "New Price”

difference.
RIG e B e £44.00
IBKIto G2 K from £56.00
8K ta 32k £69.00
If expansion area drilled with gquarter
inchihelest & rat s -0 £10.00 exira

All new RAMs fitted sockets.
Fast, 2 hour while-you-wait service.
Tel: Mick Bignell 01-953 8385.

NASCOM 2 “TOUCH"”
TYPING TUTOR

Increases speed, eliminates errors. Program
includes speed and accuracy tests. On
casette, with full instructions £6.50 inc. p&p.
Lloyds,

35 Magheraboy Road,
Portrush, Co. Antrim, U.K.

(0265) 823101.

ALGOR ZX-80/81

Programs on cassette

AL81/1 Missile launch, Maze battle, Sketcher,
Mastermind

ALB0/1 Missile launch, Maze battle, Sketcher, Mazer

AKB1/1 Mines & Monsters, Stackmarket

AKB81/2 The Economy Game, try your hand as
Priminister; & Shelob’s Lair the Pictorial
Adventure game

AK80/1 Mines & Monsters, Stockmarket

Order cassettes by code, AL=1K,80 for the
ZX80 and 81 for ZX81. AK for 16K programs. All
cassettes £3.20 including explanation.
Listings only, 60p for 1K or £1.80 for four.
16K listings £1.20
Also available *1K listings for
SOLITAIRE & HANGMAN.

Cags or P/0 to ALGOR, DOVERCOURT,
ST JAMES RD, NORTHAMPTON.
Tel (0604) 586462.

SHARP POCKET COMPUTERS

CE122 Printer/Cassette Interface £74.95
PC1211 Pocket Computer £91.95
CE121 Cassette Interface : £14.95
Casio CA-80 watch/calc game £19.95

PC1211 softare SAE details
All prices include (15%) VAT and UK delivery
ELKAN ELECTRONICS, 28 Bury New Road,
Prestwich. Mjapchutav M25 8LD,

ZX80 — 81
SOFTWARE

® ZX 80 BASIC Fully disassembled listings
* ZX 81 BASIC @ £7.00each
* ZXBUG:. Now available for ZX81 also,
machine code debugging program
@f7.

* ADVENTURE: A real machine code
ADVENTURE @ £7.00
* ZXCHESS: The program everyones waited
for written in machine code.
@ £10.00
MANY MORE GAMES & EDUCATIONAL
PROGRAMS AVAILABLE SEND SAE FOR
FURTHER DETAILS TO:-
ARTIC COMPUTING
396, James Reckitt Avenue, Hull HUS 0JA

ACORN ATOM
UTILITY ROM

Upgrade your Atom now! Our 4K ROM simply
plugs into the spare socket and provides 18 new
commands and utilities including: renumber,
range delete, find, auto line numbers, program
compression, disassembler, true keyboard

scanning, memory dump, variable dump, and
much more. Supplied with full instruction manual.
To order send cheque/PO for £35 inclusive
(delivery 1 week) or SAE for further details.

WILLOW SOFTWARE
PO BOX 6, CREDITON, DEVON EX17 1DL
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ZX81 MINI
INVADERS

1K RAM £4 for M/C code cassette.
ALSO ZX80/81 INVADERS (4K)
ZX80/81 GALAXY WARS (4K)
Continuous non-flicker display & fast moving
graphics. S.A.E. for catalogue.
J.EDMONDS. 29 Chestnut Ave., Grays, Essex.

ZX81 PRINT PLOT SHEETS. Preplan
layouts. A/4 sheets each printed with two
blank grids and co-ordinates. Free plotting
hints. 100 grids £3. 200 grids £4.50. CWO
Willden Services Ltd, 91 Edwin Road, Did-
cot, Oxon.

ZX81 FORTUNE TELLER
New book of programs to help you
predict the future.
Includes: Tarot Cards; | Ching;
52 — Cards; Biorythms;
ESP Test; Numerology; Etc.
Full documentation/unexpanded 1K machine.
Only £2.50 {or SAE for details) from
F & J Software. 114, Harris Street,
St. Helens, Merseyside. WA10 2NP

THE FIRST ONE i)
You need never lose a program again
If you keep a number of Programs on a single
tape and spend lots of time ‘searching’
the THE FIRST ONE is for you
With THE FIRST ONE at the start of your tape, you can
immediately Run forward to your selected program,
Automatically, Quickly, and Easily.
THE FIRST ONE is truly the first program you
should ever buy.

Available for PETS, on tape % £5.95 incl p&p
Simple to use, supplied with free instructional program
and data sheet
PHILLIPS AND VINCENT PROGRAMMES
18/19 The Square, PETERSFIELD, Hants, GU32 3HR
SAE for more details of this and other programs.

k Official orders accepted.

Enhance the already powerfull ATOM
BASIC with fourteen new commands
which inclued Auto-number, Re-number,
Inkey and a full Machine code Monitor.
The TOOLKIT is only available in EPROM
which is situated in the vacant 4Kb.
ROM socket inside the ATOM.

The cost for the ATOM TOOLKIT is
£16.50 Which includes a user manual SAE
for details to:

BRIAN DEVLIN, 105 THISTLE DRIVE,
PORTLETHEN, ABERDEEN.

ACORN ATOM Fruit machine (5K). Multi-
featured. Superb sound effects & graphics.
M/C routines for superfast operation.
Cassette £3.25. M.Stoker, 7 First Avenue,
Blyth, Northumberland.

SUPERBOARD JOYSTICKS 8 Direction,
built, tested plus demonstration programs
£10. Wemon Software. Details Penrith 6418
after 5pm.

VIDEO GENIE AND TRS80 (16K/L2)
owners! “Auto — Graphics ‘81" lets you
sketch images directly onto screen, then lock
them permanently into your program, to be
instantly reporduced on command. 10
powerful functions make professional quality
moving and animated displays as easy as typ-
ing your name! Ask for free data sheet, or
order cassette (£4.99) for prompt despatch,
Buttercraft Software, 14 Western Avenue,
Riddlesden, Keighley, Yorkshire.
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For 10K + SHARP MZ — 80
£7.50 EACH
REBEL ATTACK: Real time space adventure with
graphics and sound
WARP TROG: Game of strategy. You vs the computer
QUERGSOFT,22, Starling Close,
Wokingham RG11 2YY

SOFTWARE FOR THE 16K ZX81
POP STAR — Can you make a million?
Go on tour, try a T.V. series or film.
Or bribe your way to success
TAPE & INSTRUCTIONS — ONLY £5.50
A.F.Nuttall, 3 Spring Rise, Shaw, Oldham OL2 7QB
Dealer Enquires Walcome J

INSURE YOUR COMPUTER
Impact Damage, Fire & Theft Insurance
for your computer equipment
£1 — 1500 cover....£8.00p.a. £10 excess
£1501 — £2500....£16.00 £15 excess
KGJ Insurance Brokers Ltd.,

6 Hagley Road, Stourbridge, W/Midlands.
TEL: Stourbridge (03843) 5333 or 2545

MARTIAN
ADVENTURE

In 1993 the orbiting Mars probe sighted an ancient
building on the planet’s surface, and a three-man
lander was despatched to investigate. What the
astronauts discovered represented both the greatest
benefits and the greatest perils that humanity had
ever encountered.

Martian Adventure is the most challenging 16K
Adventure yet written. Like all good games of this
type, it offers normal English commands,
responses at machine-code speed, excellent displays
and many rooms, treasures and threats. Beyond
this, it introduces new ideas such as simultaneous
control of three Agents, rather than one puppet
figure. You must co-ordinate the actions of two or
even three Agents; sometimes you may have to
decide whether to risk sacrificing an Agent in a
dangerous situation, to obtain information that
might aid the others. Special data compaction
techniques have been devised for the game,
allowing the maximum amount of information to
be crammed into 16K, and weeks of play lie ahead
before you discover the secret of the Martians.

Martian Adventure is available on tape for the
TRS-80 I/IIl and Video Genie, and is being
rewritten for the ZX81 and other machines. Send a
cheque/P.0O. for £12 to: M. W. Costello, 17
Langbank Avenue, Rise Park, Nottingham NGS5
SBU. Your order will be promptly fulfilled.

ACORN ATOM
MACHINE CODE SOFTWARE ON TAPE
FEATURING NO SCREEN NOISE
SPACE INVADERS (12Km/c)...........couute £6
Full feature level 4 graphics version of the ever popular
arcade game
HEVERSI (T mie) e e e o f6
6 levels of play, graphic board, problem setting, etc.
BUPER MAZE(BICmi /o]l couia it viiainin f6
A super maze program with too many features to list.
AIRSTRIKEIBK M) oo oo i Lot £6
Attack the enemy but watch out for flak and enemy
planes
GHASE [l G e s e e, f4
Fast moving action packed program with level 2
graphics and sound.
ROADRACE(AKm/c)..........oooiiiiniinnnns £3
Try staying on the track for as long as possible, but
beware of other cars overtaking. Level O graphics
FIZZLE BRICKS (4K m/c) ...ooivvinvioiasnianss £3
Moving wall breakout with a difference. Level 1a
graphics and sound
B g IR e e £3

All prices shown are inclusive, no extras
SAE for catalogue free with each order.

Pro Software,
121 Tyn-y-Twr, Baglan,
Port Talbot, West Glam SA12 8BY.

NASCOM — 2 SOFTWARE. Fantasy and
action games, toolkit etc. SAE for catalogue
to: Level 9 Computing, 229 Hughenden
Road, High Wycombe, Bucks.

ACORN ATOM NIGHTMARE PARK —
walk through the park, dodge stampeding
Unicorns, pacify the Maniacal Memory
Tester, escape Crusher, etc, etc, in search of
the Exit. 5K program. Cassette £3.00. S.M.
Porbyn, 17 Easedale Drive, Ainsdale,
Southport, Merseyside.

ZX81 GALAXY INVADERS. New 4K game
in machine code for space invaders addicts.
Aliens move independently round screen.
Missile base, bombs, on-screen scoring etc.
£3.95 on tape from J.Steadman, 6 Carron
Close, Leighton Buzzard, Bed, LU7 7XB.

EPROM/MICRO SERVICE. All types. Eras-
ing — 45p each. Copying — £2 each. Pro-
gramming — £5/1K. Assembly, test and
repair computer kits and peripherals. M.Heb-
berd, 3 Queens Crescent, Horndean, Hants.
(0705) 596243.

ATTENTION TANGERINE OWNERS IBM
/O Typewriter with interface board and
power supply, word-prossing and control
programming just plug straight in ideal for
small business £389 AC-
CESS/BARCLAYCARD. Tel:- BUNWELL
(095389) 420.

UK101 TAPES. Startrek £2, 'Object’ £2,
Word Processor £65, SAE for details of Easy
Teletype (110) Interface and reasonable
chess. G. Plummer, 61 Lodge Lane, Beeston,
Leeds,

ZX81 PROGRAMS ON CASSETTE Choose
any five from long lists for £4. SAE for lists.
COMPUTAMASTER, 17 Newbolt Ave,
Cheam, Surrey.

TANGERINE NEW EQUIPMENT Micron
£360 Microtan 65 (assem) £82 ASCII
keyboard £63 Cases £44 TANTEL £175 many
more. Prices include VAT and P+P send
SAE for full list to, Key Software Ltd., 85
Nottingham Road, Nuthall, Nottingham 0602
272465.

TELESOUND 82
FOR UK101/MICROTAN/NASCOM/
ZX80/81/TUSCAN/SUPERBOARD II/ETC.
Any system with a UHF modulator will benefit
from this add on kit. No modifications to TV
set necessary. Connects to computer cassette
output, also replaces the loudspeaker on your

sound-board to get sound direct through your
TV monitor.
Only £10 inc. P&P
Send cheque/P.0. or SAE for further details
to:
COMPUSOUND (UK), 32 LANGLEY
CLOSE, REDDITCH, WORCS BS8 OET.

PET 2001 — 8K — New Rom — sound —
cassette — many mags & progs — books —
only 12 month old — excellent condition.
£380 O.N.O. Phone 0472 — 46024.

We buy, sell, lease,
rent and maintain
TEXAS INSTRUMENTS

systems and terminals.
For further details ring:

Anne Watson on:
0482 227181

16K ZX81
ACCOUNTS

Proper professional menu-driven
home accounts program.
Why pay £15 or more? For cassette
& full instruction send £8.50 to:

Bruce Houghton, 7 Hammas Leys.
\ Long Buckby, Northampton, NN6 7RY J

ADVENTURES FOR NASCOM! At last,
real machine code Adventures are available
under NAS — SYS that Scott Adams would
be proud f{or jealous) of !! Info. & prices from:
PSYCHOSOFT, Triggabrowne, Tilford Road,
Rushmoor, Farnham, Surrey.
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NEW BOOK

‘STRETCHING YOUR ZX81 OR ZX80°
More information on how to improve
your programing and get the most from
your machine. Only £6.95 from:
DEPT CTC,

Computer Publications,

Unit 3,

33 Woodthorpe Rd,
Ashford, Middx.

UK101 GALACTIC ADVENTURE with real
time graphics £6. SAE for details. R.Tomlin-
son, 27 Peplins Way, Brookmans Park, Hat-
field, Herts.

MICROTAN 66 (L/C), 3K Tanex, MSPT,
Mini motherboard + keypad. £140 o.n.o.
Tel. (0942) 67963.

ATTENTION SHARP PC — 1211/TRS — 80
POCKET COMPUTER/MEMOWRITER
USERS.

PFS — 123 paper feed stand with free 3" Dia. paper roll

f3

D
Packet of 5 rolls 3” Dia. for above £3.00
Pocket basic programming worksheets — 40 sheet pad

At last books for the PC - 1211/TRS-80 pocket
computers
5 titles available — lots of new programs
PC1211 software, hardware & accessories, Send for our
new catalogue.
Elkan Electronics, 28, Bury New Rd.
Prestwich, Manchester, M25 8LD.
Get into the 21st Century with a pocket computer.

SUPERBOARD SOFFWARE Games,
Education & Finance package for £6.95. In-
cludes:-Hangman, Mortgage Analysis,
Memory recall test, Algebraic equation
generator, Hex to decimal converter. Send
cheque to Sutton Software, 6, Leyhill Road,
Four Oaks, Sutton Coldfield, B75 6TF.

COMPUKIT SOFTWARE with sound.
ASTEROIDS — blast them into fragments:
INVADERS — full feature version:
ASTROSLED - fly through the jagged space
canyon: SPACE FIGHTER — a space
dogfight simulator. New release: CHICANE
CHASER — race through the deadly maze.
All programs 8K on cassette (with sound for
AY38910/AY38912 based PSGs), for only
£1.95 each from Arcadia Software, 4
Chestnut Avenue, Swansea SA35NL.

THE
WAR MAGHINE

ZX — SOFTWARE: ZX80 (8K Rom), ZX81,
16K Ram. (1) 8K Graphics program, 15 com-
mands, draw line to/from a point, dotted
line, rubout line, save screen, etc + 4K pro-
grams. Cassette £3.95. (2) Machine code
routines, selectable forward/reverse screen
scroll, fix lines at screen top or bottom while
scroll rest of display. Listing £1.95. (3) Alien
Destrucor, non-flicker machine fode game
(fast mode). Destroy the Aliens as they speed
across the screen, position your laser base for
double, quad points. Attack the motherships
as they appear. Cassette £2.95. M.Mc Auley,
14, Leam Close, Avon Way, Colchester.

ZX80/ZX81
KEYBOARD

Full size 40 keyboard. All

symbols marked in two colours.
Kit£19.95 Built £22.95
Keyboard connector £1.95

IN/OUT PORT

24 lines controlled in BASIC.
Drive motors, printers etc.

Kit£14.50 Built£15.95
In/Out connector £3.95
ZX80/7X81 connector £2.95

MOTHERBOARD

Drives RAM pack and two boards.
Includes ZX80/ZX81 connector and
one board connector.

Kit£13.39 Built£13.90
2nd connector £2.95
Postage onabove 80p

SAE for FREE illustrated catalogue.
Redditch Electronics. 21 Ferney

Hill Ave. Redditch. Worcs.

B97 4RU. Tel. 0527 61240

J.M. PRICHARD
Paper 11 x 9.5 inch 60g continous plain with
perforated sprockets £10.00 per box of 2000
sheets.
Labels 1.44 x 4 inch 2 across on web £7.50 per

Floppy Disks:- MD 525 01 £15.00 per box of 10.
Memorex £16.20 per box of 10
Mailing service. Personal and business mailing
lists created and printed... ring for a quote...
Don't worry if you can't see what you want ring
us and we will ring you back with a quote.
Apple 48K Europlus, 2 drives and 12 inch B/W
monitor £1350.00 .
Apple silent type printer... £189.00
Epson MX80T £299.00....MX80FT £325
Others ring for quote
Video Genie system 48K, 2 drives and 12 inch
B/W monitor...
This nonths special offer... £999.00
Video Genie 16K £289....32K £345
12 inch B/W monitor £69.00
Post and Packing at cost .... All items plus
V.AT.
22 Holland Rd., Clacton-on-Sea, Essex.
Tel.(0255) 29018.
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ACORN ATOM SYNTHESIZER /K.
Superb musical instrument. Seven octaves,
random music, user defined notes, se-
quences, plus full edit, load, save, and tempo
change facilities. Incredible entertainment for
£8. D.W. Moran, 99-101 St.Leonards Road,
Winsor, Berks.

UK101 CASED with new monitor and 8K
RAM on board. With expansion motherboard
(Triton) and following boards:- Extra 8K
RAM, 8K Eprom with assembler and extend-
ed monitor resident, ANALOG/Digital con-
verter, programme sound generator. Also
Eprom programmer. Whole lot £300 or offers.
Tel:01 602/0773.

TANGERINE OWNERS. Microtan "“Space
Rocks'” fast 3K M/C arcade type graphics
game. Destroy the Asteroids & attacking
Space Craft. Send: £5.95 for Cassette to:
A.Hartland. 55, Manor Rd., Earls Barton,
Northampton.

TRS80/VIDEO GENIE high quality software
games at a fraction of the usual prices - send
s.a.e. for lists. Wilson 9 Cotswold Terrace,
Chipping Norton, Oxon.

UK101 & SPRBD SOFTWARE (Tapes). 8K:
Lunar Lander®, Space Invaders®, X-Wins
Fighter (+ Atom)*, Chess (101 only, 2 play),

3D Maze, Sombie, Biorhythm (needs
printer), Startrek. 4K: Disiclock (large
H/M/S)*, Hansman (+ Atom). 16x48 and

Iy

25x26 displays only, *'= real-time!l Ex-
cellent Graphics!! 500p, each, or 4 for 1500p.
From K A Spencer, 74 Dovers Park,
Bathford, BATH.

ACRON ATOM SOFTWARE. Quality high
resolution graphic games (require 8K ROM &
12K RAM). Lunar lander £5 (rotaing ship,
thruster flames etc.) Air raid £4 (bomb
buildings but beware crashing into
skyscrapers!) Swarm £5 (space battle with
‘diving” aliens) Colour games (12 ROM): —
Tank Battle (2 players £6.50 + versions of
above @ 50p extra. Utility tape £5.50 (in-
cludes disassembler & fast COS). Send SAE
for further details & full price list to T.Hall,
319 John Nash Crescent, Manchester M15
DR

NASCOM SOFTWARE. Standard Z80
assemblers with NAS resets 5.7K cassette
£12;8.6K D DOS £18: Word processors 3K
cassette & 4K D DOS £18: 2K position in-
dependent debus f£9: 2K relocatable
disassembler £11: D DOS card index
catalogue simulator £15: Hybrid BASIC (not
sold separately) D DOS or cassette f4.
Details SAE Mr. P.Watson, 101 Village Road,
Bromham, Bedford MK43 8HU.

ZX81
CASSETTE ONE

S RELGT (m/c)
. INVADERS (m/c)
+ PHANTOM ALIENS (m/c)
. MAZE OF DEATH (m/c)
+ PLANET LANDER (m/c)
. BUG SPLAT (m/c)
. BOUNCING LETTERS (m/c)
. | CHING (basic)
+ MASTERMIND (basic)
. BASICHANGMAN (basic)
» ROBOTS (basic)
PROG OF THE MONTH:
PHANTOM ALIENS

A very weird version of invaders. The phantom
aliens move at different speeds, setting up
strange defensive patterns, some disappearing
and suddenly reappearing. Genuine pixel
graphics for continuous movement. Continuous
display of score.

All for 1K RAM, all on CASSETTE ONE (sent
first class) for £3.80 from:

Michael Orwin, 26 BROWNLOW RD,
WILLESDEN, LONDON NW10 9QL

(quality programs wanted, send sae for details)

ZX81 GAMES Fast moving graphics using
machine code. Alien Invasion 3K on-screen
scoring, guided missiles etc., £4. Space In-
vaders 4K, shields, moving base, random
mother ship, homing bombs, on-screen score
and high score, £4.25. On tape from J.
Steadman, 6 Carron Close, Leighton Buz-
zared, Beds., LU7 7XB.

VIC VIC VIC GETTING ACQUAINTED
WITH YOUR VIC 20 by Tim Hartnell has over
60 programs to get your VIC up and running
with worthwhile games and programs from
day one. If you've never touched a computer
before you bought you VIC, or you're an ex-
perienced programmer, you'll find much of
value and interest in this new, high value
book. £6.95, from: Interface, Dept. CT, 44
Earls Court Road, LONDON, W8 6EJ.

UK 101 — 64 Characters/Line modification
Components cost £7. Works with 16/32
lines. Circuits, instructions £5 from —
A.R.Birse, 3 Orchy Court, CLYDEBANK,

G81 BNT.
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2001 - 8K PET, 80 Programmes, interrupt and
reset buttons, circuit diagrams and manuals
etc. Offers? Tel:04218 2159.

CRACK THE CODE 2x81 listing (1K) send
PO/Cheque for £2.95 to Lang Software, 82
Grosvenor Road, Shipley, West Yorkshire,
BD18 4RB

CROMEMCO SYSTEM THREE with dual
single sided double density disk drives. No
software. No manuals and Hazeltine 1500
VDU data dynamics keyboard printer model
303 $3,000. Tel: Penn 5350

L 5.2 TRITON Computer ready built.
C.Handley 21 Marton Drive, Wellington,

Telford, Salop. (evenings).

ZX81 GAMES
Fed up with being ripped off?

Have you bought boring/expensive/rubbish/games?
Don’t despair, try this!
GAMESTAPE 1, FOR 1K ONLY £2.95
10 games incl. Asteroids, UFO, Bomber,
Simon, Crash-landing, Guillotine, etc.
HIGH QUALITY, LOW COST SOFTWARE
(ABSOLUTELY NO RUBBISH)
Cheque/P.0.s to J.K. Greye Software,
16, PARK ST., BATH, AVON BA12TE

We buy, sell, lease,rent
and maintain
TEXAS INSTRUMENTS
systems and terminals.
For further details ring:
Anne Watson on: 0482

TI99/4 ASSISTANCE. Advice, debugs,
lists, bespoke programs. SAE: Stephen
Shaw, 10 Alstone Road, STOCKPORT, SK4
5AH.

PET GAMES, 8K, Full-Graphics; 5 original
games f1 each; Rubik cube solution £3; All
on C60 cassette. (SAE for details). D.Beard,
1 Gladstone Way, Cambridge.

SURREY

AE€RCO GEMSOFT|

Aerco Corner, 171 Church Street,
East Woking, Surrey.
Tel: 04862 22881

227181 Open: 9.00am.
ESSEX LANCASHIRE SUSSEX
EMPRISE K CVEeK (uk) LIMITED GAMER
Sandringham House, 9 Warwick Rd, 18 Sydney Street, Brighton,
Lo 0ld Trafford, Manchester M16 0QQ EBnssax

58 East Street, Colchester, Essex.
Tel: 0206 865926

Open: Mon-Sat 9.00am-5.30pm.
Branchest at Chelmsford.

Tel: 061 872 4682
Open: Mon-Fri 9.00am-5.30pm.
Sat 10.30am-1.00pm.

Tel: 0273 698424
Open: Mon-Fri 10.00am-5.30pm.

Sat. 9.00am-5.30pm.

MIDDLESEX

WEST MIDLANDS

e 4. M. PICARD
Micro Computer Serivces
22 Holland Rd, Clacton-on-Sea
Essex, C015 6EQ
Tel: 0255 29018
Discount mail order video centre
Demonstration by appointment system.

L.B. ELECTRONICS
11 Hercies Road, Hillingdon,
Middx. UB10 9LS.
Tel: Uxbridge 55399
Open: 9.30am-6.00pm Mon, Tues,
Thurs, Fri. 24hr answerphone Sat.

MACRONICS (ZX80/81 Software)
26, Spiers Close, Knowle,
Solihull B93 9ES
Mail order only.

National advertising for the price of a pack of discs

COMPUTAMART

Read by 60,000 computer people each month
COMPUTAMART

The definitive checklist for your buyers

COMPUTAMART

Their at-a-glance directory

COMPUTAMART

Your monthly shop window

COMPUTAMART

Puts you on the map

BLOCK CAPITALS PLEASE

OPENING HO RS Gl L e
OPENINGDAYS .. i b s sy e,

PLEASE SEND TO:
COMPUTAMART

145 CHARING CROSS ROAD,
LONDON WC2H OEE.
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THE NEW &
s X C/TING
TRS80

The Radio Shack TRS-80TM Model Ill is @ ROM-based
computer system consisting of
® A 12-inch screen to display results and other information
® A 65-key console keyboard for inputting programs and data
to the Computer ® A Z-80 Microprocessor, the “brains’” of
the system @A Real-Time Clock ®Read Only Memory
(ROM} containing the Maodel Il BASIC Language (fully
compatible with most Model | BASIC programs) ® Random
Access Memory (RAM) for storage of programs and data
while the Computer is on (amount is expandable from "16K”
to "48K", optional extra) ® A Cassette Interface forlong-term
storage of programs and data (requires a separate cassette
recorder, optional/extra) ® A Printer Interface for hard-copy
output of programs and data (requires a separate line printer,
optional ‘extra) ® Expansion area for upgrading to a disk-
based system (optional/extra) ® Expansion area for an RS-
232-C serial communications interface (optional/extra)
All these components are contained in a single moulded case,
and all are powered via one power cord

Disc Drives Kit with 2x40 Track Drives — £599 + VAT

Disc Drives Kit with 2x80 Track Drives — £729 + VAT

Add £28 for Installation

CENTRONICS 737
DOT MATRIX
PRINTER

Onl\/ £369 \/.AT

including cables

Standard Features
®380 CPS Proportional
Spaced Mode ®50 CPS

Monospaced Mode @ Proportional Spacing, Plus 10 CP1
and 16.7 CP1 @ N x 9 (Proportional) or 7 x 8 (Monospaced}
Dot Matrix ®7 x 8 Dot Matrix @3 Way Paper Handling
System ®96 Character ASC11 plus 6 European character
sets ® Microprocessor Electronics ® Expanded Print @ Right
Margin Justification ® Print Underlining ® 9-Wire Free Flight
Print Head ® Bidirectional Stepper Motor Paper Drive @ Full
One Line Buffer ®21 LPM With 80 Columns Printed ® 58
LPM With 20 Columns Printed ®6 Lines Per inch Vertical
Spacing @ Paper Tear Bar @ Centronic Colours and Logo

(]

W
MICROLINE 80 £299 - vat

© 80 cps Uni-directional ® Small size: 342 (W) x 254 (D) x
108 (H) mm. ® 160 Characters, 96 ASCIl and 64 graphics @3
Character sizes: 40, 80 or 132 chars/line @ Friction
and Pin Feed ®Low noise: 65 dB @ Low weight: 6.5 kg

MICROLINE 82 £449 - vat
@80 cps Bi-directional logic seeking ® Small size: 360 (W)
x 328 (D) x 130 (H) mm. ® 160 characters, 96 ASCIl and 64
graphics, with 10 National character-set Variants. @4
Character sizes: 40, 66, 80 or 132 chars/line. ®Built-in
parallel and serial interfaces. @ Friction and Pin Feed
® Low noise: 65dB ® Low weight: Bkg

E£779 + var

MICROLINE 83
® 120 cps bi-directional logic seeking ® 136 column printing
on up to 15in forms ® Small size: 512 (W) x 328 (D) x 130

 (H) mm. @160 characters, 96 ASCIl and 64 graphics with 10
National character-set variants @ 3 Character spacings: 5, 10
and 16.5 Chars/in. @Built-in parallel and serial Interfaces
® Friction and Pin Feed ®Low noise 65dB ®Low
weight: 13 kg

EUROPE'S FASTEST SELLING ONE BOARD COMPUTER

OMPUKIT UKI01

* 6502 based system best value for
money on the market, * Powerful 8K
Basic Fastest around = Full Qwerty
Keyboard * 1K RAM Expandable to 8K
on board. % Power supply and RF
Modulator on board. * No Extras
needed — Plug-in and go * Kansas City
Tape Interface on board. * Free
Sampler Tape including powerful
Dissassembler and Monitor with each
Kit. = If you want to learn about
Micros, but didn’'t know which machine
to buy then this is the machine for you

d Program your

OMPUK)
THE FEAT

Cursor, Screen
Save Data o

KIT ONLY £99.95 +var

i derstand an !
%\ijrlwldéoL-rerpuler for only @ small outlay
o)

Fully Assembled — £148 + VAT

NEW MONITOR IN ROM
Improved Basic function

- available separately at £7.90 + VAT.
revised GARBAGE routine. Allows correct use of STRING ARRAYS £4.90 E‘\E-

This chip can be sold separately to existing Compukit and Super board users. + VAT

FOR THE COMPUKIT - Assembler Editor £14.90

GAME PACKS 1). Four Games £5.00 2)

Case for Compukit £29.50

£31.25 a1

CASIO VL TONE

N\

SRR MNNNEE W WY
rirersce BE
o
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¥ s }
It's a new kind of musical instrument. A computer controlled
synthesiser that helps you create, play and arrange composi-
tions that normally take years of musical training.

WE ARE NOW STOCKING THE
APPLE Il AT REDUCED PRICES

AUTOSTART
EURO PLUS

48K
£599

+ VAT

Getting Started APPLE Il is faster, smaller, and more
powerful than its predecessors. And it's more fun to use too
because of built-in features like:
®BASIC — The Language that Makes Programming Fun.
® High-Resolution Graphics (in a 54,000-Point Array) for
Finely-Detailed Displays. ® Sound Capability that Brings
Programs to Life. @ Hand Controls for Games and Other
Human-Input Applications. ® Internal Memory Capacity of
48K Bytes of RAM, 12K Bytes of ROM; for Big-System Per
formance in a Small Package. ® Eight Accessory Expansion
Slots to let the System Grow With Your Needs

You don’t need to be an expert to enjoy APPLE II. It is a
complete, ready-to-run computer. Just connect it to a video
display and start using programs (or writing your own) the
first day. You'll find that its tutorial manuals help you make it
your own personal problem solver

ACORN ATOM

UNIQUE IN CONCEPT —
THE HOME COMPUTER
THAT GROWS AS YOU DO

Special features include ® Full Sized Keyboard ®
Assembler and Basic ® Top Quality Moulded Case ® High
Resolution Colour Graphics @ 6502 Microprocessor

Four Games £5.00
Super Space Invaders (8K) £6.50 Chequers £3.00
40 pin Expansion Jumper Cable £8.50

3). Three Games 8K only £5.00
Realtime Clock £3.00
All Prices exclusive VAT

THE VIDEO GENIE SYSTEM

Ideal for small businesses, schools, colleges, homes, etc
for the experienced, inexperienced, hobbyist,
teacher, etc.

EXxTy
| CUapANDED
O aNTE

Suitable
' EG3000
Series

WITH

16K ® 16K user RAM
£279 T e plus extended 12K Microsoft
£ BASIC in ROM @ Fully TRS-80 Level Il
VAT software compatible ® Huge
range of software already available ® Self contained, PSU,
UHF modulator, and cassette @ Simply plugs into video
monitor or UHF TV @ Full expansion to disks and printer
@ Absolutely complete — just fit into mains plug.
The Video Genie is 8 complete computer system, requiring
only connection to a domestic 625 line TV set to be iully
operational; or if required a video monitor can be connected
to provide the best quality display. 51 key typewriter style
keyboard, which features a 10 key rollover. Supplied with
the following accessories:- ® BASIC demonstration tape;
® Video lead; ® Second cassetee lead; ®Users manual;
® BASIC manual; ® Beginners programming manual. Write
useful programs in the BASIC computer language yourself.

HITACHI
/PROFESSIONAL
MONITORS

" — £129 £99.95
12" — £399 £149

@ Reliability Solid state circuitry using an IC and silicon
transistors ensures high reliability. ® 500 lines horizontal
resolution Horizontal resolution in excess of 500 lines is
achieved in picture center. ® Stable picture Even played
back pictures of VTR can be displayed without jittering
® Looping video input Video input can be looped through
with built-in termination switch. ® External sync opera-
tion (available as option for U and C types) ® Compact
construction Two monitors are mountable side by side in a
standard 19-inch rack

SHARP
PC1211

COMPUTER

POWER THAT

ONCE FILLED A ROOM

CAN NOW BE CARRIED IN YOUR POCKET!

Delivery is added at cost. Please make cheques and postal orders payable to COMPSHOP LTD., or phone your order
quoting BARCLAYCARD, ACCESS, DINERS CLUB or AMERICAN EXPRESS number

MAIL ORDER AND SHOP:

CREDIT FACILITIES ARRANGED — send S A E. for application form

14 Station Ruad, Ivew Barnet, Hertfordshire, EN5 1QW (Close to New Barnet BR Station — Moorgate Line).

Telephone: 01-441 2922 (Sales) 01-449 6596 Telex: 298755 TELCOM G

OPEN (BARNET) — 10am - 7pm — Monday to Saturday
311 Edgware Road, London W2. Telephone: 01-262 0387
OPEN (LONDON) — 10am - 6pm — Monday to Saturday

“Europes Largest Discount
Personal Computer Stores"”

106

¢ IRELAND: 19 Herbert Street, Dublin 2. Telephone: Dublin 604155
* COMPSHOP USA, 1348 East Edinger, Santa Ana, California, Zip Code 92705

Telephone: 0101 714 5472526

TELEPHONE SALES
OPEN 24 hrs. 7 days a week

01-449 6596

COMPUTING TODAY NOVEMBER 1981



Costing around £100 less than its nearest rival the Genie
has already made your first wish come true. For around £325
inclusive you can buy a really useful and versatile machine
with a superb specification.

The Genie has a massive 12k ROM with BASIC
interpreter and 16k user memory which is expandable
externally up to 48k. There is a full size typewriter style
keyboard; power supply, leads and UHF modulator. So it is
ready to plug into your TV set or VDU monitor.

Genie also has an integral cassette, and Genie Il an
extra numeric keyboard. Both are expandable and can take
disk drive, printer, colour graphics, and serial port via the
expansion box, a most important addition if the system is to
adapt té your growing needs.

Perhaps equally important is the huge range of
software available. The Genie is fully compatible with the
TRS 80 level Il software which means that there are literally
thousands of ready-made programmes at your disposal.

And finally, even if you have never used a computer
before, the easy to follow BASIC manual contains over 100
pages of instructions to take the owner from “plug-in” stage
to writing his own programs with which he can command
his Genie.

CPU Z80

RAM 16k/48k

ROM 12k (10k BASIC, 2k m/c)

[/O Parallel Bus

Full 5] key typewriter style keyboard

107 page BASIC manual

Power supply and leads

UHF Modulator

Fully compatible with all TRS 80 level II software
(1000's of programmes)

Four demonstration programmes on cassette.

oystem expansion extras.
Expansion box Disk drive
Music synthesiser Printer

RAM CARD 16k Printer interface
RAM CARD 32k Colour graphics
VDU monitor (9” or 12”) Serial Port

64 or 32 characters x 16 lines full display.

N[O AT QN AVATT ART T QTG T
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New and exciting! The Genie Il 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.
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Chesterfield Road, Matlock, Derbyshire DE4 5LE.
Telephone: 0629 4995. Telex: 377482 Lowlec G.
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