May/June

AN ARGUS 1984

'SPECIALIST

£1.95

COMPUTING

FOR USERS OF THE
i

PUBLICATION

BBC MICRO AND ELECTRON

Over 120 pages |
. of features, |
Programs, news g
and reviews to
help you make
the most of
your Micro

Electronequip’s|
£130 Microdisc
unmasked \

Shaop

mean machine
code monster
chasetoplay

Get down to
real business
on your micro

PL US. Absorbing and exciting educational programs
! » Super sound and graphics software -




=EF DLC200
£185.00

REF. CC100
£79.95

REF. BHU400
£39.99

REF. BHU300
£46.95

- sy sl = A - g = =
Ref. CC.100 — Especially designed for your home computer system whilst also Ref. DLC.200 — This cabinet has the same basic features as model CC.100 but
giving plenty of storage space for software, magazines or perhaps a video comes in a real wood veneer finish. Built in traditional English style to a very high
recorder. Keeps your equipment dust free. standard of workmanship this cabinet will grace any home. Available in teak,
Standard Features! oak, mahogany or walnut with brass fittings.

1. Smooth sliding shelf locks in position just when you require it — and neatly PRICE £185 incl. VAT — fully assembled.
glides away after use.

. The computer shelf has been designed to allow adequate ‘Knee room’ for
you to sit comfortably, and will avoid ‘programmers back-ache’. Ref. BHU 300 — A basic home computer housing unit in a teak effect finish.
3. Adequate room to position tape recorder, printer, disc-drives, etc. alongside Storage shelf for magazines etc. Supplied as a flat-pack, very simple to
computer for ease of use. assemble. Full instructions supplied. Measurements — 32" wide x 31" high x
4. All cables neatly and safely out of sight, while allowing all units to be 18’* depth plus VDU bridging unit21'"x'’ x 12"’ (available as a separate unit).

errriar;entl connected if desifred. 4 Boskaci See Ref. BU.500 below.

. Lots of storage space for cassettes, cartridges, s, listin r,
il 2 e PRICE only £46.95 incl. VAT
6. With shelves and doors closed, instantly becomes an elegant piece of
furniture. Ref. BHU 400 — Similar to BHU 300 but without the storage shelf.
7. The lower shelf suitable for your video recorder or storage of software, etc. Measurements — 32'' wide x 27' " high x 18" depth plus VDU bridging unit 21" x
8. Smart Teak effect finish, 6" x12"”
9. Supplied as a flat-pack. Very simple to assemble, using just a screwdriver. PRICE only £39.99 incl. VAT.
Full instructions supplied. :
10. Measurements: Height 322 in., Width 36 ins., Depth 16% ins.
PRICE only £79.95 incl. VAT. Ref. BU.500 — Bridging Unit only — Price £12.50 incl. VAT

TERMS OF OFFER:— UK Mainland Customers only. Please allow 28 days for receipt. Cash with order or charge to one of the credit card accounts specified. Money
back if not satisfied provided goods are returned undamaged at the customers expense to Marcol Cabinets, Southampton within 72 hours of taking delivery.

ORDER FORM
Please supply me with the following cabinets:— I enclose my chequeforf............ or please debit my
Ref. No. Qty. Colour Price Total Access/Barclaycard No. ...l
................................. B e wae BECHE £ crmrnnttd VINAIE | e oo b SRS,
...................... b dicatntacn Mo s ot ot sl S SIGNATHIE: =x bl s s ity o DRSS . . ... o
Delivery Charge £ 5.00 BAUIRES | s b 5o e O .. . ... ..
S B e R

MARCOL CABINETS, PO BOX 69, SOUTHAMPTON S09 7EQ. TEL: (0703) 731168 (24hr ANSWERING)



BBC SPEECH
PRICE BREAKTHROUGH

Speech Synthesizer
For The BBC Computer

Totally unlimited vocabulary is now possible with the revolutionary
"SWEET TALKER” Speech Synthesizer for the B.B.C. A or B Microcomputer,
any series.

The CHEETAH “SWEET TALKER” simply plugs into speech socket IC99
within the computer. /

No soldering, no cutting of tracks, no headaches. |

Based on an allophone system you can
easlly program any word, sentence

or phrase and incorporate speech
Into your software games.

Incredible at
Fully tested and guaranteed.
Complete with demonstration cassette 9 5
and full instructions. -

Price includes V.A.T., Postage and Packing.
Delivery normally 14 days.

Export orders at no extra cost.

Dealer enquiries welcome.

Send cheque/PO now to:-

CHEETAH MARKETING LIMITED
Dept. AB, 24 Ray Street, London EC1. Tel: 01 833 4909

Cheetah, products available from

\branches of Menzies W WHSMITH @ and Rumbelows )
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Menu . ... ... dnnc. . =" 5. ...

Welcome to A&B Computing with news of BBC
Micro and Electron expansions.

News = & o e e iy B
The latest in software releases, the BBC abroad and
a lawman from the Corporation.

Centre Court. ... . =~ .. .14

Sharpen up for Wimbledon in this smooth action
two-player tennis tournament.

Advanced Graphics.............20

Sorting out which image in which plane can be
graphically confusing. Clear things up with Bruce
Smith.

Walk Before YouRun............24

Take your first steps into communication with the
computer: talking to it via the keyboard.

Multitasking . .. 0 .. oie = e 28

The BBC and Electron thrive on being interrupted
and directed to do whatever we might ask of them.
We off a few examples, both playful and useful.

Silicon Graphics...............34

Computer Concepts continue to come up with the
best in software on a chip. Graphics ROM is the
latest and graphically greatest.

Bomb Run. = . . -7 .....38

Give your game-playing techniques a boost in an ar-
cade world of bombs and boots.

A&B Computing is constantly on the look-out for well-written articles
and programs for publication. If you feel that your efforts meet our
standards, please feel free to submit your work to us for
consideration.

All submitted material should be typed, double spaced if possible,
and any program submitted should be listed, a cassette of the
program alone will not be considered. All programs must come
complete with a full explanation of the operation and, where relevant,
the structure; cassettes of the program should alsobe included so that
screen photographs and printer dumps can be included to illustrate
the article. (Cassettes will, of course, be returned in due course).

All submissions will be acknowledged and any published work will
be paid for at competitive rates. All work for consideration should be
sent to the Edttor of A&B Computing at our GoEden Square address.

Volume One Numb::

Editor: Elspeth Joiner

Assistant Editor: Mark Webb
Software Assistant: Simon Rockman
Advertising Manager: Barry Bingham
Managing Editor: Ron Harris

Chief Executive: TJ Connell

C«:Jtmpetition..........W........42j

The competitive edge continues with the chance to |
win super software games for both BBC Micro and
Acorn Electron. Are you a Postern person?

Pontoon-ii = v o e o vc o .00 207

A responsive, humourous and sometimes generous |
version of the classic computer card game.

Turtletalk = . ... ... .. |
The final instalment will complete your turtle
graphics program and further explain some of the
principles behind its operation.

i
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Published by Argus Specialist Publications
Lid . Number One, Golden Square, London
W1R 3AB.
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A1l work for consideration should be sent to

the Editor of A&B Computing at our Golden
Sguare address.

Computalab
= o:-Medway's bid to supply the classroom of the

-------------------

Down to Business.............. 99
= BBC businessmen look for the complete software

package, Viewsheet opens up the possibility of

Tocular integration.

Edsoft ....................... 62

vare packages for those of us still learning and a
-pecial look at software to help those who organise

the Jachlng

Speedy Graphics............... 70
Some assembler routines and examples to put pace
nto your pixels.

Find. =i . 74

~ straightforward utility for those either writing or
“wping their own programs.

Q&A .. .. e 77
= forum for BBC and Electron owners.
Languagelab . :v s o s 78

T e start of a series which will take in-depth looks at
currently available language packages for the BBC
znd Electron.

A& B Computing is published bi-monthly on the fourth friday of the month. Di

Telephone: 274 8611. Printed in the UK by Gamett Ltd

The contents of this publication including all articles, designs, plans, drawings and programs and all copyright and other intellectual pr
therein belong to Argus Specialist Publications Lid. AR rights conferred by the Law of Copyright and other intellectual property rights n
international copyright conventions are specifically reserved to Argus Specialist Publications Ltd. Am repmducﬂon requires the ptlur writeenconlent o!
Argus Specialist Publications Ltd. ,
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Skoogs
Like all great arcade games, Skoogs is difficult but

-----------------------

not impossible. It employs sound and colour
graphics and is absolutely addictive.

Solidisc 88

The flexible RAM upgrade which offers some highly
desirable advantages of speed and memory.

Microdisc vs Phloopy............
Not a contest but a look at how these new low cost
storage systems perform for the Beeb owner.

Peripherals Roundup............
A treasure trove of add-ons for the BBC and the
new breed of Electron improvements.

In the Beginning..............
A final step in the direction of a complete ad-
ministrative database designed specifically for school

use.

Mallsort . . s i o 112
The voice of the A&B readership loud and clear.
Software Reviews. ... . .......... 114

All the most important releases for BBC and Elec-
tron in one bumper review section.

Checklist 122

[s it a game, educational, domestic or business? If so
it's likely to be here in the A&B software listing.

--------------------

Machine Code Capers
Peter Voke excites the imagination with a series of
sorties into the machine code zone.

nnnnnnnnnn

, Rotherbam and London

byvlmof

A&B COMPUTING MAY/JUNE 1984



Our RGB high resolution colour monitors
(580 x 470 pixels) sell for £229.95 (excluding VAT)-a
saving of over £100 compared to other leading monitors
of similar specifications.

That'sa bargain we guarantee you won'tsee from
any other micro retailer. ;

We've managed to acquire the sole distribution
rights enabling us to offer these superb monitors at this
unbeatable price.

And just because you're saving on price doesn't
mean youre sacrificing quality. Here'’s what Personal
Computer News had to say about our monitors.

“There is no doubt that the JVC range of
ECM colour monitors is excellent value for
money...there is no loss in quality of picture after
long periods...remember as more and more
resolution is available with new micros, the need
for a better display will be that much greater.”

For those who only require medium
resolution we also have a model (370 X 470 pixels) at
£179.95 (excluding VAT) which is equally excellent value
for money.

Both units have a 14" screen and are suitable for
the BBC Micro, Spectrum QL,Lynx, Oric, Apple, IBMand

MODEL REFERENCE

13022 High Resolution

1302-1 Medium Resolution

RESOLUTION 580x470 Pixels 370x 470 Pixels
CRT 14" "
SUPPLY 220/240v. S0/60Hz. 220/ 240v. S0/60Hz.
EHT Minimum 19.5kv Minimum 19.5kv
= Maximum 22.5kv Maximum 22.5kv
VIDEO BAND WIDTH 10MHz OMHz.

: n 80 characters by 80 characters by
LITHLY 25 lines 25 lines
SLOT PITCH 0.4lmm 0.63mm

R L R.G.B. Analogue/ R.G.B. Analogue/

INPUT: VIDEO TTL Input TTL Input

SYNC

Separate Sync on R.G.B.
Positive or Negative

Separate Sync on R.G.B.
Positive or Negative

EXTERNAL CONTROLS

On/off switch and
brightness control

On/offswitch and
brightness control

most other leading micros.

And naturally there’s a vears full guarantee.

Another one of our commitments is to make
certain we deliver your monitor by courier within ten
days of receiving your order.

You can order by filling in the coupon below and
posting to: Opus Supplies Ltd., 158 Camberwell Road,
London SE5 OEE. Or by telephoning 01-701 8668 quoting
your credit card number. Or, of course, you can buy at
our showroom between 9.00—6.00pm, Monday—Friday
9.00—1.30pm, Saturday.

WHAT RESOLUTION
FORONLY£230.

To: Opus Supplies Lid., 158 Camberwell Road, London SES OEE.

‘ Please send me:
High Resolution Colour Monitor(s) at
£229.95 each (ex. VAT).
Medium Resolution Colour Monitor(s) at
£179.95 each (ex.VAT).
__ Connection lead(s) at £6.00 each.
[ understand carriage per monitor will costan extra £7.00.
(N.B. AHigh Resolution Monitor including VAT, lead, and carriage
costs £279.39. AMedium Resolution Monitor including VAT, lead
and carriage costs £221.89).
Or please debitmy credit card
My Access/Barclaycard

Lencloseachequefor &

account with the amount of &
(please tick) no. is
Please state the make of your computer.

Address
USO
Telephone: Opus supplies Lid.
AB2

|
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The underlying theme of A&B
“his issue has to be the expan-
iability of the BBC Micro and
>w the Electron. With commen-
‘zble speed (the Electron was
zunched last August and has
ever been easy to get hold of)
iesigners and manufacturers
ave got together to produce the
terfacing hardware and soft-
are which make available many
i the BBC associated products.
Our special Peripherals

! Roundup does not pretend to be

mprehensive but is designed to
zive a good idea of the variety of
roducts now available, with up
date prices and contact ad-
“resses, We also take an all too
orief look at the new 6502 se-
o>nd processor and the
oocom Bitstik. We will give
th a thorough going over in a
wure issue. The 6502 was a long
me coming but looks to have
zen worth the wait.
Amongst all this talk of hard-
are we have the usual line up of
sames, educational, domestic
d utility programs. Centre
urt gives you two player tennis
zction, while the opposition in
Skoogs consists of rather too
many of these mischievous

BITSTIK
USER GUIDE

marsh dwellers. Mind the mar-
malade!

For those who like to do
their own programming, we offer
advice in Advanced Graphics
and Machine Code Capers plus a
couple of handy programming
utilities.

NEWS

We leave vyou with news
from Acorn that a substantial
level of investment in advanced
research and development pro-
jects in the UK is to be maintained
as well as an extension into new
areas at a new research centre
based in Silicon Valley, USA.
Acorn, like other computer
companies, is feeling the effects
of a worldwide shortage of stan-
dard components but feels it can
weather the storm and deliver
new products resulting from its R
and D investments. The Z80 se-
cond processor should be around
in a month or so and will come
with some specially commission-
ed business software, though
nothing particularly stunning.

The 6502 second processor and
Robocom Bitstik
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News

BACK NUMBERS

Back numbers of A&B Com-
puting are available from the
Subscriptions address, A&B
Computing, Infonet Ltd., Times
House, 179 The Marlowes,
Hemel Hempstead, Herts HP1
1BB.

Back issues currently cost
£2 .45, Subscriptions and binders
are also available from this ad-
dress.

NETWORK NEWS

As well as launching the 6502
processor, Acorn have announc-
ed the corresponding upgrade of
the Econet networking system.
Steve Love (who is still on his
PHd at Cambridge) was quick to
announce on behalf of Acorn that
Econet was definitely not being
dropped by the company but
would rather be the subject of
future development.

The level 2 file server relies
on the new 6502 processor and
gives many of the facilities
perhaps usually expected of a
disc filing system. The level one
had no random access, limited
storage and no protection. All of
these features are now incor-
porated. There is a log on
password facility as well as in-
dividual file passwords. It sup-
ports up to 256 entries and is not
restricted by the 31 files allowed
per disc as is normal. Command
words such as VIEW and
REMOTE are available and the
level 2 costs £249.

If the second processor is out
of bounds to you for reasons of
cost then Broadway Electronics,
as well as announcing their new
Electron add-ons, have launched
a Super Level One. This clocks in
at only £125 plus VAT and offers
enhanced level one capability. It
supports BASIC’s random access
capability and provides
unlimited file length, also over-
coming the 12K limit and allow-
ing the use of programs like
Wordwise and Beebcalc on
Econet.

The Super Level One
sounds like an interesting alter-
native and along with the Elec-
tron add-ons, Broadway Elec-
tronics had an excellent christen-
ing of their new premises, open-

ed by lan McNaught Davis of
television fame.

ACORN NEWS

Acorn continue their expansion
into foreign markets with con-
siderable investment in the start
up schemes in the United States
and Germany. Their subsidiary,
the Acorn Computer Corpora-
tion of Boston, Massachussets,
has already notched up over $50
million worth of education orders
for the BBC Micro system, in-
cluding a prestigious order for
networks from the Washington
District School Board, Phoenix,
Arizona. This was won in the face
of stiff competition from Apple
and Atari.

The American version of the
BBC is tailor made for schools
with disc interface, speech syn-
thesis and word processing built
in. It also includes Econet. List
price is $995. There are now
over 1,000 dealers selling the
BBC in Canada and in the

U.S.A. and public awareness of
the machine has been helped by
the previous showing of the
BBC's ‘Computer Programme’.

To emphasise Acorn’s
educational role, the corporation
has created a ‘National Educa-
tional Advisory Board’. This team
of distinguished U.S. education
experts vets all educational pro-
grams for the BBC Micro, of
which their are now 200 offered
in the U.S. Acorn also supply a
‘learning system’ to accompany
the computer. This includes
lesson plans, work books,
teachers’ support material and
students’ notes.

BUSINESS BASE

As well as considerably updating
their cassette system database,
Gemini are on the verge of pro-
ducing their Database in ROM, a
24K chunk of machine code
which controls a disc based ran-
dom access management system.
The cassette update also benefits

from a number of memory saving
machine code routines.

Full details are not vyet
available but the original 16K ver-
sion of the ROM has been ex-
tended to 24K due to con-
siderable feedback from users.
The intention is to later release a
large range of inexpensive ap-
plication ‘masks’ that will allow
the immediate configuration of
the data base for performing such
tasks as invoicing, stock control,
insurance broking and so on.
Conversion work is also under
way for the U.S. version. Gemini
have got themselves a version of
the U.S. MOS and are taking ad-
vantage of it.

Meanwhile they are also
marketing a new integrated
system of business software,

which, like the MIRLE software,
needs no second processor and
which requires only 40 or 80
track discs. The small business
package costs £99.95 per
module and there will be substan-

tial back up services offered by |

8
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A

semini and the originators,
~ome and Continental Services.
n interface with the database
OM is planned as are disc based
AD/Stats and critical path
znalysis (PERT) packages.

HAMA HELP
BRIDGE THE
GAP

~“ama Systems of Norwich is
zunching into the specialised but
zrowing field of Business Educa-
Computers are extensively
ssed as desk top decision makers
= business and it seems the
ogical step to educate the
susinessmen of the future on
microcomputers. Hama intend to |
~elp bridge the gap between
iemic theory and business
reality, and they intend to do it
on BBC and Torch systems.

The software teaching units
sary in price from £12.50 in the
Micropax range to the complete
Voodstock business game

oackage, which will knock you
sack the cost of a double disc
ve. Obviously Hama intend to
“nd their market in higher educa-
Software of this kind relies
ily on documentation and
e old Micropax packages left
something to be desired in this
ca. It remains to be seen
ether Hama'’s new strategy has
tzken this into account.

Certainly they seem to have

the most comprehensive

(™ 2 e

W

catalogue of Business Education
software available, including
specialised software such as Time
Series Critical Path, Linear Pro-
gramming, Discounted Cash
Flow and Business Statistics.
Hama are to put an emphasis on
user friendliness as well as ‘What
if?' facilities and dynamic
graphics. This hopefully means
an improvement on some of the
early Micropax programs, for in-
stance the Leaguemaster which
predicted how many goals would
be scored but did not round the
fractions.

Further information about
Hama's range of cassette and disc

A&8 COMPUTING MAY/JUNE 1984

based software is available from
Hama Systems Ltd., 44-48
Magdalen Street, Norwich NR3
1IE:

TREAT YOUR
ELECTRON

The latest established BBC soft-
ware house to bring out Electron
versions of their favourite games
is Superior Software. You can
now treat your Electron to Cen-
tibug (neé Centipede), Alien
Dropout, Invaders and Fruit
Machine. For those who like the
idea of programming their own

machine code games, Superior
also have a Disassembler with
some nice features, including the
ability to output the disassembled
code to memory.

Also in Superior's range is
the rather conventional sounding
World Geography but the star
attraction could well be Con-
stellation. This program allows
you to view the stars from
any point on the Earth's surface
(not literally of course), on any
date and at any time. The
telescope can be moved and
zoomed in or out. A total of 455
stars in 50 constellations can be
looked at, either by constellation
or magnitude. Just the job for
any budding Patricks Moores.

EXPERT SYSTEM
FOR THE
PHARMACY

A certain Mr John Richardson,
proprietor of a busy pharmacy has
designed a software package
which deals efficiently and com-
prehensively with all the stock
control and drug control tasks
carried out in chemists every day.

The software is offered as
part of a complete system based
around the BBC and including
Epson printer and disc drives.
Cassettes can however be used.
John Richardson Computers
Ltd. also offer a maintenance
tontract and two months trial
period. Up to 2,000 drugs can be
stored on the system (1,000 are
supplied ‘with the software) and
the program deals with all codes,
gives dispensing statistics for all
drugs in memory, gives cau-
tionary warnings on labels, prints
repeat labels at high speed, prices
automatically and instantly
remembers items to be re-
ordered. From a business point of
view the system obviously offers
considerable advantages over
conventional systems and
features like the Drug Interaction
Alert give good safety precau-
tions for the professional phar-
macist.

Further information about
the system from John Richardson
Computers, Unit 337, Walton
Summit, Bamber Bridge,
Preston, Lancashire PR5 8AR.

CONTINUED OVER




BOD
LANGUAGE

Garland Computing can now be
considered the foremost BBC
Micro software company in the
field of science and maths. Their
schools software includes titles in
human and plant biology, physics
and chemistry and ecology. Their
mathematics programs for the
9+ age range are now among a
number of programs being made
available to the home user.
Garland programs use
animations and simple games to
illustrate important principles of
elementary maths. Also for the
home market are three series en-
titlted Understanding the Human
Body, Understanding Physics
and Understanding Chemistry.
The programs include animated
graphics and allow the user to
perform simulated experiments at
home — often safer than the real
thing perhaps. The programs are
ideal for ‘O’ and ‘A’ level studies.
Further details from:
Garland Computing, 35 Dean
Hill, Plymouth PL9 9AF.

8

NORTHERN
BREAKDOWN
SERVICES

The North can now count itself
among the best covered regions
for repair services for BBC
Microcomputers. Eltec Com-
puters of Bradford have an-
nounced a dealer network of 52
retail outlets, all of which deal in
hardware. More interestingly,
Northern Computers of Frod-
sham in Cheshire, have an-
nounced a comprehensive repair
service which enterprisingly in-
volves regional ITECs.

Northern Computers
themselves are offering one and
four year maintenance contacts
covering all parts and labour.
Customers will self deliver their
injured micros and return when
servicing is done. There will also
be a collection service at extra
cost.

At the same time six ITECs
providing Youth Training
Schemes covering computers
and related information
technology for unemployed
school leavers in the North West,

will join a computer repair pilot
scheme in conjunction with Nor-
thern Computers.

The ITECs joining the
scheme will be designated Nor-
thern Computers Agency Service
Centres and will give the com-
pany wide geographical
coverage. The first ITECs will be
at Wigan, Lancaster, Liverpool,
Warrington, Knowsley and
Preston and they will carry out
work on BBC Micros although it
is intended that they should ex-
tend to cover other machines
eventually. Much of the
necessary equipment is already
available at ITECs and Northern
Computers will supply com-
ponents, and any additional staff
training required by ITEC super-
visors.

The ITECs see the venture
as a much needed source of in-
come while providing a service to
the public and training young
people for employment in local
firms.

MAD MOLECULE

Research scientist Kevin
Lawrence had come up with a
game for the BBC Micro involv-
ing the catastrophic effects of a
new virus which is decimating the
world’s population. As usual the
innocent computer game player
is thrust into the unwanted role of
‘world saviour’.

In ‘Molecule’ the deadly
virus has been isolated for you,
but you have to discover the
structure of its molecule so that a
vaccine can be made. The game
is a logical extension for Bridge
Software who are known for their
range of scientific and astronomy
programs for the Sinclair
machines. The BBC version of
‘The Night Sky' is now available.
Molecule cost £6.90 and is
available from Bridge Software,
36 Fernwood, Marple Bridge,
Stockport, Cheshire SK6 5BE.

COPYRIGHT
CHASING

The BBC copyright department is
continuing its battle to preserve
the integrity of the BBC
trademark, which is threatened
by the irresponsible use of those

three influential letters. The
Acorn BBC Microcomputer has
been an outstanding success,
partly at least due to Acorn’s
licensing agreement with the cor-
poration. Now the Beeb is con-
cerned that peripheral and soft-
ware manufacturers are misusing
the BBC trademark in their
advertising. Some copy even
seems to deliberately imply an
association which does not exist.

Tom Rivers, the overworked
lawman from the Beeb, whose
job it has been to write letters to
the various companies informing
them of the situation, says that in
most cases a genuine misunder-
standing has occurred. It seems
that many companies are ig-
norant of how far they are allow-
ed to take the use of the BBC
trademark. Mr Rivers believes
that his campaign should soon
see results in the sort of advertising
copy appearing in BBC Micro
related magazines and that the
BBC should not have to pursue
the matter further.

SOCKET TO ’'EM

Toad Educational Computing
have decided to save wear and
tear on BBC Micro lids. For
£19.99 they will supply you with
their ROM extension socket, dust
cover and full fitting instructions.

The single socket sits on top
of the Beeb keyboard and the
idea (though doubtful practice) is
to plug and unplug your favourite
EPROMS. There is no soldering
involved in the installation which
is a big plus for the ham-fisted
amongst us Beeb owners. The
obvious application for the exten-
sion is a Wordprocessing or
Spreadsheet application which is
in use most or all of the time. I
can't imagine that too many users
will enjoy the prospect of pushing
home all those pins correctly
every time they switch software.

The extension is available

from: Toad Educational Com- |

puting, Dept PR, 8 Westbourne
Grove, Sale, Cheshire, M33
1RP.

DISC BASED

Disc based databases seem to be
this month’s flavour but Silversoft
have gone one further with

10
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Jewbase. Yes, you guessed it,
< =wbase is designed to work in
sonjunction with Acornsoft’s
Jew and will make a nice
tnreesome with Viewsheet,
wnich will be with us shortly.
The database does not rely
2n View but offers the ability to
work with Acornsoft’'s word pro-
1g package if need be. The
Il be able to transfer infor-
zton from specific fields of all,
o= selected, records to a new file

=nich can then be used by View.

ion of ‘integrated’ software
«nich businessmen require.

It is possible to store 1500
==cords per 100K disc and the
sort is fast with 1000 records per
= seconds. Viewbase is menu
==ven and a manual comes with
—2 package to fully explain each
~otion. The cost is £24.99 and is
zvailable through mail order
=om: Silversoft, London House,
271-273 King Street, London

APL ADVANCES

When Acorn finally release their
Z=0 processor (it should not be
ong after March), Acornsoft will
< ready with their APL language
“or the business (CP/M) system.
Developed by Inner Product, the
soecifications were announced to
e UK APL User Group back in
‘znuary to guage reaction and to
in the creation of a netwok of
-onsultants to support the pro-
zuct in the field.

All the clearing banks use
~PL as indeed do 23 of the major
25 companies in the UK. Now In-
~er Product are intent on bringing
“he combined power of the Z80
=nd APL to small business users,
“rough the BBC Micro. The an-
~ouncement at Imperial College
«2s designed to spur the APL
community into providing
susiness software for the BBC.

Acornsoft APL interacts with
tne machine’s own colour
w=phics and sound facilities. This
ion is also apparently 50%
than any previous 8 bit
The price will be around
the £100 mark and for
~ewcomers to the language, this

nclude a book to introduce
“e advantages of APL. It looks
== though the BBC is going to

[\

find
management desktops in
near future.

TURBO POWER

Salamandar Software have a
number of new releases lined up,
including Turbo, a compiler for
the BBC and Electron. There is a
new version of the popular 737
Flight Simulator and one for the
Electron. Eagle is arcade action
involving Intergalactic Geology
and future release Hovver Bov-
ver sounds just as strange. Also
on their way are a number of
adventures, from Mediaeval
times to a WW2 scenario and the
latest and last in the Dan Dia-
mond trilogy, Fishy Business.
The most interesting release
for programmers has to be the
Turbo compiler, which takes
BBC BASIC programs and turns
them into machine code. The
compiler has severe limitations
on the sort of program you can
compile. It only supports certain
BASIC statements although
some good documentation ex-
plains ways of implementing
others. Programs have to be kept
down to 255 lines in length (no
multistatement lines) and input
usually has to be in hexadecimal.
Not too user friendly then but a
compiler which results in pure
machine code which can be
CALLed by their own programs

itself onto a few more
the

will be of great interest to amateur
programmers who write their
own games and the Electorn
especially might benefit from a bit
more speed. A&B will carry a full
review in a future issue.

LINKWORD FOR
LINGUISTS

The Acornsoft Linkword
language series utilises a new
language learning method devis-
ed by psychologist Michael
Gruneberg. Linkword dispenses
with traditional listen and repeat
methods used by schools and
language laboratories. Instead, it
applies a number of psychological
principles to aid memory and
recall, Time saving of up to 70%
is claimed for the system when
used to learn a basic vocabularly
and grammar.

The Linkword system in-
volves the use of visual images
and is thus ideally suited to a
computer application. The
Acornsoft package includes both
program and audio cassettes plus
an instruction booklet.
Languages available are French,
German, Spanish and Italian.
Thomson Holidays use the
Linkword system for their staff
and it looks like an ideal way to
cram one of these European
languages before a holiday or
business trip. The price is £14.95
including VAT.

BACK TO BASE

Clares Micro Supplies have come
up with an impressive disc based
database for the Beeb. The total
size of the file is limited only by
disc space. Beta-Base, as its call-
ed, can support 200 fields, fields
of up to 254 bytes and records in
excess of 2000. The program has
the versatility to redefine and
transfer within the file and
calculations can be done on
mathematical fields. There are a
variety of printing options.

A couple of impressive
specifications include the ability
to search up to five fields and sort
up to three at any one time. The
program will sort a file of 500
records into alphabetical or
numerical order in about 60
seconds. Beta-base is priced at
£25 and comes with a fully com-
prehensive manual and demon-
stration program. Further infor-
mation from : Clares Micro Sup-
plies, 98 Middlewich Road,
Rudheath, Horthwich, Cheshire,
CW9 7DA.

COMPUTER
HOLIDAYS FOR
THE
HANDICAPPED

This year, thanks to the Kent

Education Department and the

Headmaster and staff of Valence
School in Southampton, the
Computer Holiday for the Han-

dicapped, organised by
Southampton University, will
support 180 places. The

microcomputer has created a
whole new area of opportunities
for handicapped people and the
‘Holiday’ is designed to help the
handicapped both program and
use a computer for every day liv-
ing.

Facilities are being made
available for teachers, care
assistants and therapists and a
whole range of hardware is pro-
vided for their use. The holidays
cost £145 for the week for full
board, tuition and the use of the
computers. It is hoped that
assisted places may become
available.

CONTINUED OVER
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News

:

Meanwhile M.A.P.s Ltd
who are organising the holidays,
are compiling a catalogue of pro-
grams and hardware available to
help the handicapped make use
of a microcomputer. If anyone
has developed such aids or
knows of them perhaps they
could get in touch with Dr Wardle
at the address below. M.A.P.s
are also setting up a Computer
Graphics Service, giving advice
and marketing software and
hardware packages, including the
latest in video/computer com-
binations.

More information on these
services and the holidays for the
handicapped from Dr Lionel
Wardle, 37 University Road,
Southampton SO2 1TL. Tel
0703 558621. Please send a
s.a.e. if communicating by post.

BODY
LANGUAGE

Tom Shipman (Supplies) Ltd has
recently released four new
educational programs for the
BBC. They have been developed
with the aid of young people who
have only recently finished study-
ing themselves. The company
feels this gives their programs an
advantage amongst the children
whom the programs have to
please as well as educate.

Europe Rally, Word Chaser
and Magic Numbers cover
familiar themes but the Biology
sounds like a useful study for
those taking ‘O’ level Biology.
High resolution graphics are used
in the description of organs and
bones in the human body and a
variety of tests, including multiple
choice, are employed. All pro-
grams cost £7.95. They are
available from Tom Shipman
(Supplies) Ltd., Heron Trading
Estate, Bruce Grove, Wickford,
Essex SS11 8BP.

BBC MEDICA

There is now a BBC Medical
Group run by the Primary
Health Care Group. The latter
body is anxious to help coor-
dinate the efforts of all those who
are finding uses for personal com-

puters in General Practice and
Primary Care. The BBC branch
intends to try and prevent
duplication of effort by setting up
a library of programs, assist
novices, and run meetings
around the country. The library
of programs will be available free
to members.

The sort of programs en-
visaged are small practice ac-
counting packages, morbidity
analysers, rotas and small
databases for vaccination recall.
There will also be a special
newsletter for the BBC medical
group as well as the Primary
Health Care Group’s own
publication. Anyone interested in
joining or participating in the
BBC group should contact Dr
Ken Walton (BBC Primary Care
Group Secretary), 141 Lancelot
Road, Wembley, Middlesex.
There is also a bulletin board
available to members with a 300
baud modem with free terminal
software.

EDSOFT GOES
DISC

Ed. Soft, based in Exmouth,
Devon are making their programs
available on 40 and 80 track
discs. Now that many educa-
tional and home users are taking
the plunge into disc systems, Ed.
Soft felt it was time to move on to
the disc format. Included in its
new range is the LOGO type
PROGO, which allows DRAW,
MOVE, FILL, TURN and other
BBC BASIC-like commands.
The program costs £8.95 on
cassette and £10.50 on disc.
A&B Computing owes Ed.
Soft an apology for the review of
‘Music’ published in the Mar-
ch/April issue. The reviewer
looked extensively at the first pro-
gram of the suite of four contain-
ed on the cassette and gave the
impression that this was the only
program. The fact is that ‘Music’
also contains a program testing
on 40 plus Italian musical terms
and their English meanings.
Music three and four test on
relative note and rest values and
all in all, the programs contain all
of the information which is re-
quired to pass up to grade four of
the A.E.B. written examinations.

Error trapping which was not in-
cluded in the preview copy of our
reviewer’s program, has now
been included in the programs on
the advice of teachers who took
part in the initial testing. Music
costs £9.95 and is available from
Ed. Soft, 76 Woodville Road,
Exmouth, EX8 1SW.

IMAGINE GAMES
AT £3.95

Imagine Software, gamesters par
excellence, have entered the
BBC and Electron market with
games called Pedro and Cosmic
Cruiser (both machines) and BC

ACORNSEFT

'Aviator

Bill (BBC only). This move coin-
cides with Imagine’s new price
cufting exercise which means that
the games will cost only £3.95
each including VAT, making
them by far the cheapest BBC
and Electron games on the
shelves.

Imagine have done their
market research and consider
£4.00 to be the ‘magic’ figure
above which their young
customers find it difficult to pay.
As Imagine point out, it also
makes the illegal copying of
games a waste of time. Let’s hope
that other software house follow
suit and bring their prices into line
with their counterparts in the
music industry.

12
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NEWSROUND

NEW APPROACH
FROM BEL TECH

SEL TECH Software have
emerged from an engineering
sackground in the Midlands to
oroduce a range of programs for
e BBC Model B. They range
=om Chemistry and Physics revi-
=on packages to ‘O’ level to Bel
sen, a unique database
ically written for keeping
logical records, of either
cour own family or an historical
Sgure or royal line,

Two further releases,
zble on disc as well as
ette, are the utilities Bel Base
Bel Graph. Both support
prehensive facilities including
defined formats and printer
out. BEL TECH’s sophisti-

o ;_.;el .ﬂevisil;ﬂ
GENERAL
CHEMISTRY

cated programs are backed up by
an excellent customer service
which is reminiscent of that given
by makers of business software.
When you receive your software,
you are invited to register as a
user and a full support and advice
service is then available.

Further information from
BEL TECH Limited, Stanmore

Industrial Estate, Bridgnorth
Shropshire. WV15 5HP. Tel.
07462 5420.

ADDENDA

Apologies to A&B readers who
were frustrated by a couple of er-
rors in the ‘Hangman’ listing of
March/April. Lines 224 of listing
one and 194 of listing two should
have read X =0OPENIN fnm$.
Readers of the Faster Basic

= BELTEG

s H Limited
|7 e SE D Barace
T e

article by Peter Voke (Jan/Feb)
were probably mystified by the
lack of Program one. Well here it

is.
Finally, to clear up any confusion

which may remain, the correct
version of line 320 of Addsnap
(Jan/Feb) reads: UNTIL
cards >1 AND cards <=max-
pos: PRINT TAB(36,7); cards.

10
20
34
40
1"
60
7@
8a
70
100
110
120

MODE 4

$17=A%

*FX19

$17=B%

14.79=0

NEXT
END

VDU 23;8202;0;0;0;
vDU19,3,1,0,0,0
AF¥=STRING# (8 ,CHR$255)
B#=STRING#% (8 ,CHR$Q)

FOR 17=%580@ TO &7FF8 STEP 8

b2

-

OMPUTING MAY/JUNE 1984

13




MODEL B/JOYSTICKS

centre
Court

Here is a simulation of a tennis
singles match to whet the appetite
for Wimbledon. It is a two player
game and you have to use
joysticks.

The top court player opens
the serving automatically and you
move your players around by
pressing the fire button while
manipulating the joystick. The
program will make your player
present either a backhand or
forehand to the ball depending
on which side of the ball you are,
but you must be moving to
achieve this. Just like the real
game, the earlier you prepare for
the ball the more likely you are to
get your racket ready!

At the moment when you hit
the ball you can control the direc-
tion of your stroke by the position
of your joystick — it is better
therefore not to be moving when
you hit the ball if you want to
control it well.

When the ball goes off
screen, the computer will decide
whether you hit the ball in or out
and change the score according-
ly. The receiver is positioned ran-
domly for each serve and return-
ing serve becomes pretty tricky.

You have a constant view of
the game score and the number
of games won. The server is
shown by a bar next to the game
points (there is no end changing).

PROCOURT

350 Changes background colour
from black to green.

360. The players and ball are
deleted by using GCOL3 Ex-
clusive OR printing, when a white
player crosses a yellow line or net
it creates red (2 EOR 3=1), so
the colour red must be changed
to white.

Note that white is obtained
by logical colour number 7 even
though in MODE 1 white is
denoted by number 3.

370 — 530 Draws court
lines and net, and prints ‘Games’
and ‘Points’ which had to be
designed using VDU23 com-
mands as the lettering in MODE 1
was too large.

PROCSETUP

Initialises the main variables, sets

Enjoy this exciting lawn
tennis game, The Centre
Court awaits.

Ay

flags, and dimensions the
variables. The assignment of
2000 to (for example) OBX % is
to ensure that the first deletion of
the characters occurs off screen.

PROCBALL

If either fire button is pressed, the
procedure is entered to evaluate
the players position from the
joystick (PROCPLAYER) other-
wise the program goes straight to
printing the ball. A check is made
on whether a hit is occurring only
when the ball's vertical position
coincides with the racket'’s vertical
position (i.e. BY% = Y%-32.
PROCBALL is therefore exited

on certain occasions and not on
others so it varies in the length of
time it takes to complete. The
procedure is timed and a delay
put in at line 820 which
minimises the differences you see
in the ball speed. It does not
eradicate it completely as that
slowed down the action too
much.

PROCHIT

This is entered when all the con-
ditions in PROCCHECK are met,
and through the use of
parameters is able to act for both
players. The position of the

joystick now affects the horizontal

rate of increase of the ball (i.e.
whether you have hit it left, right
or centre).

PROSCORE

Deletes the players and ball in
preparation for the next point
and resets their positions. The
receiver’s position is randomised.

PROCOUT

If the ball reaches the confines of
the screen this procedure is
entered which works out which
way the ball was moving
(SGN(IY%)) and whether the
ball is deemed to have bounced
in or out of court. It then works
out the score.

PROCASSEMBLY

The major problem in a program
like this is maintaining speed.
This piece of assembly language
calculates the positions of the
players and checks whether they
have reached the limits of the
screen. Although originally writ-
ten in six lines of Basic, this con-
version into assembly halved the
time taken in these calculations
and helped to smooth out the ac-
tion.

However the main time con-
sumer is the printing of the multi-
character players and this is
unavoidable when using VDU5
and the MOVE command.

PROCPLAYER

If the player is not moving (in-
dicated by the contents of
memory location &8E being 0)
this procedure is exited, other-
wise the player is printed in its
new position. 2390 and 2530
compute which side of the ball
the player is and choose the
player with the racket printed on
that side.

PROCHECK

Checks on the conditions for a
hit. The game could be made
easier by increasing the leeway
allowed between the
X-coordinates of the ball and the
player.

14
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VARIABLES
Variable Function
> AYERS$() Player figure — racket left.

YER$(2) Player figure — racket right.
E.Y% Player coordinates.

5. 0Y% Player's old coordinates (for deletion).

Game poinfs won.

A Games won.

s String representation of game points.

$ Type of player being printed i.e. index
for PLAYERS.

ot E Type of player at previous printing.

Flag set to TRUE when player has hit ball

and reset to FALSE when. opponent hits

ball or point ends. This is to prevent a

‘double hit'.

t Rate of movement for player.

L% Rate of movement of ball horizontally.
Y% Rate of vertical movement of ball. With
these rates or distances of movement, one
usually starts optimistically low to give
smooth movement and then has to
increase them as the program becomes
more involved and therefore slower. Thus
it is better to express such a rate as a
variable which can be easily altered just
once instead of having to search through
the whole program looking for every
occurrence.

I find it advisable to express one object’s
rate in terms of another’s (e.g. [X% =-
C9/2) especially when the two objects are
supposed to coincide at some time. This
makes detection of collision a great deal
simpler if detection is to be achieved by
comparison of coordinates as it is here.
Flag set to TRUE if a player is serving
Indicates which player is serving and from
which court.

PROGRAM LISTING

1OREM: LAWN TENNIS
20REM: by
ZIBREM: Richard
4@REM: Jones
700N ERROR GOTOD 3170
80*TV255

2@MODE1

10@VDU23; 8202;0; 0;2;
1 1@PROCASSEMBLY
120PROCSETUP
13@FPROCCHARS
14@CLS
1S@FROCINTRO
16@VDUS
17@0FROCCOURT
20@PROCSCORE
21@serve’%Z=TRUE
2206C0LE,3
230FROCFLAYER1
24@FROCFPLAYERZ

25@serve’X=FALSE

Z6AFROCWAIT (Z2@)

27@8S0UND1 ,—-15,100,1

ZAPREFEAT: PFROCBALL: UNTILserve“=TRUE

1086070200

220:

Z4@DEFFPROCCOURT

Isevbui1¢,0,2,0,0,0

360VDU19,1,7,0,0,0

Z7@G6C0Le, 2

ZBOFORN%=4946TOS445TEF12

I90MOVE14@ ,N%Z: DRAW 1136,N%

40BNEXT

410FORNYZ=14@T0O113Z45TEF12

42@MOVENYL ,S44: DRAWNL , 495

4TBNEXT

440MOVEL128,96

45ADRAWZ228,8946

45@ADRAWIASZ , 896

47BDRAW1 152,96

48ADRAW1 28,94

47@MOVEL4D,65746: DRAWSAD , 296

SQOAMOVE210,4696: DRAWLIATYS , 696

S10MOVEL1SS,296: DRAW1 130,296

S20MOVESA, 1000: VDUZ23@,231 ,232

SI@MOVEL1150,1000: VDU233,2734,235

S4OPROCSCOREBOARD

SS@ENDFROC

S56@:

SBO@DEFPROCSETUP

SP@BDIM PLAYERS (2) , X4 (2) ,YL(2) ,0X%(2) ,0Y%
(2) ,PT%(2) ,GAMEYX (2) ,F$(2) ,t%4(2) ,0tX(2) ,HIT
“(2)

0Bt (1)=1:t% (2)=2:0tXi(1)=120t%{2)=2

61BFORFZ=1TOZ2: OX% (PX)=2000: 0Y%X (FX) =2000:
PT#4(P4)=1:GAME%L (FL)=@: P$ (PL)="0": X4 (P%) =20
P@: YL (FL)=2000: NEXT

&205ERVEZ=1

&63ACKA=32

&640BX%X=2000: BYX=2000

L£500BX%=2000: 0BY%=2000

L6DIX%=0: IY%=C%

&7BENDFROC

&80:

7@@DEFFROCBALL

710TIME=0

72@0FZ=ADVAL (@) AND3

73BIFF%4=10RF%Z=3FROCFLAYER1

7A@ IFF%=20RF%=3FROCFLAYERZ

7S@MOVEBXZ,BY%: VDUZ254

76OMOVEOBX % ,0BY%: VDU254

7780BX%=BX%Z:0BY%Z=BY%

7BOIFBY%Z<@ DR BYZ>1024 OR BX%Z<@ OR BX%>1
280OFROCOUT : ENDFROC

79BIFYZL(2)-32=BY%: PFROCCHECKZ2
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80BIFYL(1)-32=BYX: PROCCHECK1

B810BX%=BX4+IX%:BYL=BYZL+IYXL

820REFEAT UNTIL TIME>1@

8ZBENDFROC

850:

84@DEFFROCCHARS

870VDUZZ ,224,60,60,60,60,24,126,255,255

88@VDUZS , 225, 255, 126,126, 126,36, 126, 126,
182

89@VDU23,226,102,102,102,102,102,96,%96,9

o00a:

210vVDUZ3,228,1,113,137,135,136,112,8,8

Q2evpuz23,229,128,142,145,225,17,14,0,0

930VDuU23,230,0,240,151,133,183,149,245,0

24@VDUZ23,231,0,0,6%,109,85,85,69,08

95avpuz3,232,0,0,220, 8@,223 4,220,0

60VDUZ2E,233,0,224,174,234,138,138,142,0

f7@0vDU23,234,0,2,187,170,170,170,170,0

98avbuz23,235,0,0, 184,32,56,8,56,9

99BUDU23,236,@,@,@,63,63,B,B,B

i@eeavbuz23,254,0,0,0,24,24,0,0,0

1B1@BPLAYERS$ (1) =CHR$224+CHR$B+CHR$B8+CHR+10
+CHR$228+CHR$2254+CHR¥8+CHR¥1Q+CHR$22

1020PLAYER# (2) =CHR¥224+CHR$¥B+CHR*10+CHR%*Z2
25+CHR#229+CHR$#8+CHR#¥8+CHR#1@+CHR¥226

1@Z@ENDFROC

105@:

106BDEFFROCHIT (aX,b% ,c%,d%)

107QIFHITZ(a%})=TRUE ENDFROC

108AHITZ (a%)=TRUE:HITXL (b%)=FALSE

1@9@S0UND1 ,—15,10@,1: IY%=cX

11001 X%=0

111@v%=ADVAL (d%}DIV1iAA

1120IFVvi 600 1X%4=—C%L/2:ENDFROC

1130IFVY<20 IX%L=CL/Z2

114@ENDFROC

11468:

117@DEFFROCSCORE

118@6COLS,5

119@F0ORJ%=1TO2

12@@BMOVEXZL(JY) , Y4 (JX) : PRINTPLAYERS (% (J%)
) 1 OX%4(JX) =2000: OY/(JZ)—“BBE

121@NEXT

122@MOVE BX%,BY%:VDU254: 0BX%=2000: 0BY%=2
{1311i]

1230t74(1)=1: %4 (2)=2

124@7%74=31: 7%75=6

125@HITZ(1)=FALSE:HIT%{2)=FALSE

126@IFSERVEY=1 7%72=18:BX4=544:BY%=728: 7%
73=2@+RND(15) : IX%=16: I¥YZ%=-CU:HIT% (1) =TRUE:
ENDFROC

12701FSERVEY=2
73=@+RND(15) : IX%=—1&: 1Y%=
ENDFROC

72=21: BX%=5640: BYY.=928: 7%
LHITXL(1)=TRUE:

BX¥%=768: BY%
%(2)=TRUE:E

12BRIFSERVEYL=2 7 72=3+RND{1
=192: 28 73=23: I Xi=—14: 1YY= CZ:HI
NDFROC

12901IFSERVEY=
Y%=192: 2473=18: IXU=16: IYVi=C%:
NDPROC

1 Z@00ENDFROC

1320:

1ZZ@DEFFROCOUT

1 340FROCSCOREBOARD

135BSEFVEZ=TRUE

4 2 72=2@0+RND(15) : BX%=56088: BY
HITA(Z)=TRUE:E

AND BY%<{928 AN

=1281)

136BIF (BX%<2 OR BX%4 AND BY 2 Ak
SGN(IYX )—1 PT#Z(1)=FTXZ (1)+1:PROCCALL:GOTO1
41@
1Z70IF (BX%<@® OR BX%:>128@) AND BYXL:70@ AND
SGN(IYYX)=1 PT4A(2)=PTA(2)+1:PROCCALL:G0OTO1
4102

® OR BX%-128@) AND BYXL:>180@ AND
(2)=PT%(2)+1:FROCCALL:G0OTO

13BOIF (BX%<
SGN(IYZ)=—1 PT%
1410

139DIF (BX%<@ OR BX%>128@) AND BY%<{10@ AND
SGN(IY%)=—1 PT%(1)=PT%(1)+1:PROCCALL:GOTO
1410

140D IFBY%
PTZ(2)+1

141@SERVE%=SERVEZ%+1

142@1F SERVEZ=3 SERVEY=1

143@IF SERVEY%=5 SERVEY=3

1440IFPT% (1) >=SANDPTZ (2) < (PT% (1} ) -1 GAMEX
(1)=GAMEZ (1) +1:PT%(1}=1:PT%(2)=1: PROCSERVE
CHANGE: GOTO1510

145S@BIFPTYZ(2) >=SAND PTZ(1}<
%(2)=GAMEZ (2) +1: PT4(1)=1:PT%
ECHANGE : GOTO151@

146BIF(FT7(1)~PTZ(E))ANDPT2(1}=4 THEN PT%
(1)=5:PTZ(2}=

147@1F (PT% (1)—PT%(2))ANDPTZ(1)=& THEN FT%
(1)=5:PTZ(2)=5

14BOFORZ%Z=1TO2

149@IFPT%(Z%) »6 PTL(Z%)=5

1S@BNEXT

1S1@FORJ%=1T02

152@0N PT%(J%)GOSUB157@, 1580,1590, 1608, 146
10,1620

1SZONEXT

154@IF (GAMEY (1) >=6 AND GAMEZ (2) <=GAMEZ (1)
-2) OR (GAMEZ (2) >=& AND GAMEZ (1) <{=GAMEZ(2)-2
) PROCEND

15S@PROCSCOREBOARD

1S56@ENDPROC

1570@P% (J%)="0": RETURN

1580P% (J%)="15": RETURN

159@F$ (J%)="3@" : RETURN

16@0P$ (J%)="40" : RETURN
1610P$ (J%) ="4@" : RETURN
1620P$ (J%) ="A": RETURN

1630:

=@ PTLUI)=PTX(1)+1 ELSE PTL(Z2)=

(PTZ(2) =1 BAME
{2)=1: FROCSERVY

16
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PROGRAMMING/GAME

PREVIOUS.§ETS
o (2 e
£ L o s 19@@REM: %8E PRINT FLAG
: . : e 191@REM: ¥8F X REGISTER VALUE

19207%76=32: ?%78=20: REM: PLAYER 1 UFPER,LO
WER LIMIT (#32)
19307%77=16: ?%79=3:REM: PLAYER 2 UFFER,LOW
ER LIMIT
19407%72=16: 7%74=30: REM: PLAYER 1 X,Y
1950@7%73=16: ?475=S:REM: PLAYER 2 X,Y
1960DIMjoy%100
197@0FOR FASS=1T0O2
1980P%=joy%
199@L0PT @
200@. joystick
2010LDX%8F

Z2@20LDA#@: STAYBE \ SET FRINT FLAG TO 'OFF

2030.1eft

2040LDA %70:CMF#S50: BCCright \ CHECE FOR L
EFT J40Y

205@LDA %72,X:CMP#Z:BERheight\ BRANCH IF
AT LEFT LIMIT

2060DEC %72,X \ DECREASE X COORD
Z2@7@INCE8E

2080JMP height

209@.right

2100LDA #11:CMP%70@: BCCheight\CHECEKE FOR RI
GHT JOY

2110LDA %72,X:CMF#3Z8:BEGheight \ BRANCH I
F AT RIGHT LIMIT

2120INC %72,X \ INCREASE X COORD
2130INCEBE \ SET PRINT FLAG

2140JMPheight

2150.height

2160LDA%71:CMP#50: BCCdown\ JOYSTICE UP?
2170LDA%746,X: CMP%74 ,X: BEBdown \UFPFER LIMI
5

218@INCE74,X \INCREASE Y COORD
219@INCLBE \SET FRINT FLAG

2208JMFout

1 55S@DEFPROCSERVECHANGE
16601F SERVEZ=1 OR SERVEY=2 SERVEY=3:ENDP

=OC
1&7@SERVEZ=1

1 58BENDPROC g i
1720: e :
F oot e b 222@LDA#11:CMP%71: BCCout \JOYSTICK DOWN?

2230LDA%78,X:CMP%74 ,X: BEBout \ LOWER LIMI
e

224@DEC%74,X \ DECREASE Y COORD
2250INCBE \SET FRINT FLAG

1 7AQIFBX%>120@8THEN1770@

1 7S@GCOLB,3: MOVE1@,532: PRINT"OUT ' "

1 768A=INKEY (200) : GCOL®@,2: MOVE1@,532: PRINT
“OUT ' " : ENDPROC

1 77@GCOLM,3: MOVEL115@,532: PRINT"0OUT ! zggganpuut
1 7E@A=INKEY (20@) : GCOLA,d: MOVE1150@,532: FRI 2270.out
Br=ouTi 2280ORTS
: 79@ENDPROC £2981
1210: 2IOBNEXT
| S2@DEFPROCWAIT (@) e
1830F=TIME+Q 2330:
IS4QREPEAT UNTIL TIME:F 234@DEFPROCPLAYER1
18SBENDFPROC 23501IFserveZ=TRUE THENZ24020
— 23607%8F=0: ?%7@=ADVAL (1) DIV1000: ?%71=ADVA

@DEFFROCASSEMBLY
QREM: 7@ &71=ADVAL READINGS
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L(2)DIV1D0®
2370CALL joy¥%
238@IF?%BE=@ ENDFROC
2IGBIFX%Z (1) +16<BXZAND SBN(IYZ)=1 t%(1)=2E
LSEt%Z(1)=1
SAQBXY (1) =78 72%32: Y4 (1) =T874%32
241@MOVEX%Z (1) ,Y% (1) :PRINT PLAYER$ (£%(1))
242QMOVEOXY% (1) ,0Y% (1) : PRINT FLAYERS$ (ot% (1
)
PAZOOXYL (1) =X% (1) :0Y% (1) =Y% (1) ot % (1) =t¥% {1

Z2440ENDPROC

2446@:

247@ODEFFROCFLAYERZ

248QA1Fserve’Z=TRUE THENZ25Z0
24907%8F=1:7%7@=ADVAL (3)DIV108A: 77 1=ADVA
L{4)DIViaoa

250ACALL jov%

2510IF?%8E=0 ENDFROC
2S2BIFXZL(2)+16BX%ZAND SGN(IYXL)=—1 tZ%4(2)=1
ELSEtX(2)=2
253BXAL(2) =% 73 %321 YA (2)=2L75%32
2S4PDMOVEX%A(2) , Y4 (2) s PRINT PLAYERF (LY (2)):
MOVEOX% (2) ,0Y%(2) : PRINT FLAYERF(ot%x(2)):0X
LA2)=XEA(2) = OY L (2)=YL2) 1abd{2)=1 (2]
255S@ENDFROC

2570:

2580DEFFROCSCOREBOARD

259a86CoL 3,2

260@MOVE7S,950: FRINT ; GAMEX (1)
251@MOVEYS,200: FRINT ; GAMEL (2)
2620MOVEL1175,95@: FRINTFPF (1)
26ZOMOVEL175,700: FPRINTF® (2)

26401IF SERVEY=10R SERVEY=Z2 MOVE 124@,950:
GCOL®,2: VDU2346: GCOLA,A: MOVELI242,9008: VDUZZE
:ELSE MOVE 1240,900:GC0L0,2:VDU234:6C0LA,0
:MOVE1240,950: VDUZ346

Z265SBENDFROC

267@:

248@DEFFROCCHECE 1

26FBIF (BX%L:=(X%(1)—-48))AND (BXXLI=XX (1) —-1&?
ANDt% (1)=1PROCHIT (1,2,-C%,1} : ENDFROC
2700IF (BX%>=(X%{1)+1&) ) AND (BX%L<=(XL {11 +48
)IANDtZ (1)=2PROCHIT(1,2,-C%,1}

271@ENDFROC

273a:

2740DEFFROCCHECEZ

27S@IF (BXL>=(X%{(2)-48))AND (BX%I=XL(2) -16&)
ANDtZ (2)=1PROCHIT(Z2,1,C%,3) : ENDFROC
27EBIF(BXL = (XA (2)+186))AND (BX¥X = (XX {2)+48
Y)YANDEZ (2)=2PROCHIT(2,1,C%4,3}

277@ENDFROC

27908:

Z8O0ADEFFPROCINTRO

2810U%=19:V%4=20

Sl e Rk T

2820FORT%=1T0OZ0
2B830COLOURL:PRINTTAB (U%, TX) CHR$¥Z254; TAB (VXL
s T4) 3CHR$254

2840A=INEEY (5) : NEXT

28S@COLOURZ: PRINTTAB(1@,15)"L A W N T E
NEN T 5

2B&BA=INEEY (5@0) : CLS
287@vDU19,1,46,8,0,0,19,3,2,2,8,8
28B8ACOLOURL:PRINTTAB(@,@) "The top player
is controlled by the"

289@COLOURZ: PRINTTAB(@,2) "LEFT"3
29@@BCOLOURL:PRINT" jaystick, and the bott
om plaver by";TAB(@,4)"the";
2910COLOUR2:PRINT" RIGHT."

292@COLDURE

29Z0PRINTTAB(0,6) "To move you must press
the fire button.”

294@FRINTTAB(®,B) "The joystick also contr
ols the direction”
2FSAFRINTTAB(@,18) "of
advisable not to"’
vour stroke."”
296ACOLOURZ: PRINTTAB(@,146) "The computer w
ill position the racket"
2970FPRINTTAB(@,18) "for a forehand or back
hand depending"”’ ""on whether you are to th
g right or to" ""the left of the ball."™
Z98BFPRINTTAB(@,24) "NOTE#* It will only do
this when you"’ ""are moving."
299@COLOURS:PRINTTAE (@,3@) "Press a key to
continue"

ZPARA=GET:CLS
Z@10COLOURL:FRINTTAB(@,@) "You will play o
ne advantage set :i.e." ""first player wit
h six games or over “and”’ ""an advantage of
at least two games."
ZQ20COLOURZ: PRINT * ““The scoreboard shows
the top player 's" ' ""score first."’ ""Servic
e is shown by the bar to the" ""right of t
he points score."

ZOZOCOLOURS: PRINTTAB(B,29) "Fress a key to
START": A=GET:CLS

Z040VDUZD

3@S@ENDFROC

T0&@:

3@7@DEFFROCEND

Z08@FROCSCOREBOARD

IP9PIF GAMEY (1) *GAMEY (2) WINNER%Z=80QELSE W
INNERZ=400

31leevpui1¢,1,7,08,0,0:6C0LA,1

311BMOVES@@ ,WINNERY: PRINT"THE CHAMFION!"
3128vDbu4s

313@END

Z14BENDFROC

I15@:

316@:

317@BREPORT: PRINTERL

eour hit, sa b is
“"be moving when making

18
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ORGANISATION AT YOUR FINGER TIPS!

Hardware and Software for the BBC Micro. Just a few of
our Business, Domestic & Educational Programs
available on cassette or disc.

107 MEMO—CALC £1295+VAT B C/D

“It must be among the least expensive pieces of useful software
you will ever buy” Revue by Practic al Computing July 1983

This is a database/calcsheet program which is allows up to 265
columns. The number of rows is automatically set from 5 to over
1000 depending on the columns declared. Both numeric and
alphameric data can be stored in any cell and can be of any length
up to 255 characters

106 PAYROLL (WorM) £24.95each + VAT B C/D

Two part programs to handle the wages on a weekly or separately
on a monthly basis for up to 100 employees in memory at the
same time. Order as WEEKLY or MONTHLY. Deduct £5.00 if both
weekly & monthly programs purchased at same time. A PAYROLL
update service is offered at £6.00 per annum + VAT

304 STATPACK £9.95 + VAT B C/D

A statistic package written by Micro-Aid that first appeared in the
Personal Computer World magazine between autumn of 1978 and
\| the Spring of 1979 as a series of articles
4 This fascinating suite of modules will appeal to Schools. Colleges
and businesses alike proving extremely valuable

102 CASHBOOK £11.95 + VAT B C/D

FIRST CHOICE. This is a double entry cashbook program showing
cash and bank credits and debits. i.e. 4 columns. Any number of
individual accounts can be used and analysed or totalled
individually or cumulatively by associated group

Prices from
£120-£300

== A new range of printers
(Spectrum Compatible)

=7 Dedler enquiries welcome.

LANGUAGE & UTILITY ROM'S from many sources from £18
SEND NOW FOR OUR FREE BROCHURE!

Most of our programs are on PRESTEL (Micronet)
* 60043703 and can be down loaded directly.

tMicro-Aid

25 Fore Street, Praze, Cambome,
Cornwall TR14 0JX UK Tel: (0209) 831274

* SEIKOSHA
PRINTERS

replacing
existing models.

ELECTRON
USER...

-this is the add-on you have
been waiting for.

A switched joystick interface

for the Electron user.

9-pin joysticks

® Plug in cartridge design

® Tough plastic casing

® Does not interfere with
keyboard operation

® Available from your dealer or
direct by mail order

® 12 month guarantee

® Games coming soon from most
software houses

® Extends the versatility of your
Electron computer

Only £24.95 incl. VAT

® Compatible with all “Atari-style”

S
§'0
6 D
G
- A e.\o
. s ’6&4“:@6"’
STOP OGS
for use with our interface REOX /LA
“Cylon Attack” by A&F Software -~ e @ & +Q\\*
First Byle, Dept. ABC. - ¢°5~°\o %
10, Castlefields, e .,ﬁo oy
Main Centre, Derby. P 2. 2
DE! 2PE Tel: Derby o 00\0‘5 N
(0332) 365280 o \0(\0 o
’ &
8 Bl o &
Sk s

’

A Genuine First Byfe Add-on -~
p
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Advanced
craphics

Bruce Smith

Last time we examined the man-
ner in which the palette and
GCOL command performed. Let
us now extend that introduction
and see how we can use this
powerful logical operator to build
up a picture consisting of three
image planes, namely a
background onto which items
present in the midground and
foreground can be placed. To
start with though, a screen
display that consists of two
separate pictures of which only
one can be seen at any moment
in time!

We shall use MODE 5 for
the picture switching display. This
is a four colour mode, in which
two bits are used per pixel and
the state of these bits denotes the
logical colour presented onto the
screen thus,

Black = 0000 = 0
Red = 0001 = 1

Yellow = 0010 = 2
White = 0011 = 3

To create dual screen display we
first need two images that we can
switch between. | have chosen to
use a triangle and square as these
are quite straightforward to im-
plement as illustrated in the
following two procedures which
will form the bases of all the

Programming techniques
for image switching and
mulitiple plane displays.

demonstrations.

The two procedures expect to
have four and three values pass-
ed into them respectively, with
the latter using two triangles to
form a single square. Add the
following lines and RUN the pro-
gram to see a friangle plotted

physical red with physical yellow
with the result being physical
white. This is clearer if we work
through the ‘internal’ binary.

red = 0001
yellow = 0010
GCOL 1,x = 0011

10 REM xx GCOL DEMOD V1 xx

20 MODES

30 key=GET

40 GCOL1,1 REM OR with red

S50 PROC_triangle (300,600,%00,300)
&0 END

roughly central on the screen.
Adding the following lines will

&0 A=GET
70 GCOL1,.,2 2

physical 3 being white in an un-
changed four colour mode.

REM OR with yellow

80 PROC_square (300,300,4600)

20 END

overlay a square on the triangle

You will have noticed that where
the triangle and square overlap
the colour plotted is white. If you
recall from last time, this is
because we have logically OR’ed

SEEING DOUBLE

To create a two image plane we
need to reprogram the palette us-
ing the VDU19 statement so that
only one of these two images will
be present on the screen visually

demonstration was to show,
hopefully, that some thought is
generally required as to the ar-

rangement of colours within the'

palette. Quite often the four initial
physical colours implemented

with a particular graphics mode
will suffice, but for the picture to!

operate correctly they need to be
re-arranged within the palette;
physical red may need to become
logical yellow and vice versa. It is
good practice in the long run to
sit down and plan your colours

and their GCOL logical results!

before arriving at your Beeb’s
keyboard.

THE TASK IN
HAND

But back to the task in hand. To
display our two pictures we need
to program the pallete so that we
have two image planes, with
each image plane comprised of a
background and a foreground.
Some thought into the matter
shows that there needs to be
some ‘overlap’ between the two
planes such that image plane 1
and image plane 2 can have both
the same background and
foregrounds, the non-
overlapping portions are the two

separate images themselves, the:

triangle and the square, and as

: these are plotted in the
500 DEF FROC_triangle (left, right, apex, base) at any one time. Note that we do , ""2 - ©" " &0 o ol
not re-draw the shape each time g
S10 REM left % right=X coords, base=Y coord e Sl L¢  backareund their associated coll
e sl we wish to see it, it is always on d : X
Sz eft,base the scroen. we Grogiam -ihe Ours are avallable in the!
530 MOVE left+right,base ’ prog foreground colours only
540 FLOT B85,left+(right/2),apex palette such that the shape we do 2272882t e =8 B
sso ENDFROC. E not wish ta see becomes the same ¢ d serréng T 9 Y
S60 s colour as the background. For gctskpro u:j:esf.IPl 41P2 = 00
570 DEF PROC_square (Xcorner, Ycorner, length) example to remove the square _acplgrqunl OO A -
580 MOVE Xcorner,Ycorner from the screen but leave the I; ySlcad Rl St ot i
590 MOVE Xcorner,Ycorner+length triangle we must re-program the Pgregro]ua'l g = 3
400 PLOT 85, Xcorner+length, Ycorner palette so that the square’s plot- E i A st P2 e 0
610 MOVE Xcorner+length,Ycorner+length ted colour, yellow, becomes Pzre.gro]ug 54 ik s
620 PLOT 8S,Xcorner, Ycorner+length black. Therefore physical colour - e o ant iD= 18
630 ENDFROC 2 (vellow) becomes logical colour _orsﬁrogn] 3? a2 o
0 (black). Re-RUN the program = Fhsica v
and when the prompt reappears Examining the bit values of the
pe in associated planes will show that
g YELLOW VDU 19.2.0:0: the combined foreground colour’
remember to ’use semi-colons of in‘_]age plane 1_ and plan_e 2 was
after the last two zeroes. All being obtained by logically ORing the
well the square will have been Separate foreground colours
erased from the screen. To ‘turn’ together,
it back on restore logical yellow to 0T OR 10 = 11
BLAGK RED physical yellow with Tenle : |
which is performed using the!
VDU 19,2,2;0; GCOL 1,x command. These
- figures also show that we will
! The purpose of this little need only three of the four col-
20 A&B COMPUTING MAY/JUNE 1984
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== possible in MODE 5 and
=fore one of the logical col-
= will need to be redefined.
Se=rng in mind that we need the
smuare (image 2) to be set to the

scezround colour when we are
“=oaving the triangle (image 1)
r ur logical colours of the
s==== need to be programmed

wi= the following physical col-

DEF

DU

19,0,2;0;:
19:1,150;
19,2,2;0;
&0 VDU 19,3,1:0;
- ENDPROC

Here we have set the
=cxground colour (logical
sack) to yellow and logical
= to physical red. The latter is
zssary to avoid the combined
> red + yellow = white as
we saw earlier. Now red + yellow
= rec. The procedure also sets
-z red =physical red and
zrly logical yellow = physical
This may seem
smerfluous at present but is re-
s.r2d to reset them after they
= been altered by the next
Ceaure.
To display the square (image
- =znd set the triangle (image 1)
e background colour the
sz="e needs to be programmed

OWS:

“w the background is set to blue
: logical red. Logical yellow

iite become black.

see the overall effect
r these two procedures into

= original program. Delete lines
0 90 with DEL. 10,90 and

r the following lines

REM *x GCOL DEMD - 2
>0 MODE S
eCoL ‘1.2
PROC_triangle
5COL 1.1 :
=ROC_square (
REPEAT
FROC_display_triangle
= get=GET
v PROC_display_square
4 get=GET
UNTIL O

REM OR

I N e

300, 300,

When run the program will pro-
duce two separate images on the
screen which can be ‘switched’
between by pressing a key on the
keyboard. Figure 1 shows the
two images. The first is a blue
background with a black triangle
centrally on the screen, and the
second a yellow background with
a red square centrally on the
screen. Try working through the

PROC_display_triangle

REM background=yellow
REM red=red

REM yellow=yellow
REM white=red

‘internal’ binary of the physical
colours and how they are ef-
fected by the GCOL1,1 and
GCOL1,2 commands. What
happens if the GCOL commands
in lines 30 and 50 are swapped
over? No I'm not going to tell
you, you try!

PLANE TO SEE

To treat the screen as athree im-
age plane requires the combined

use of the GCOLI1,xand

GCOL2,x commands. This effec-
tively allows us to draw shapes
behind objects already present
without affecting the original. In a
similar manner this midground
object could be removed without

background=blue
red=blue
vellow=black
white=black

= DEF PROC_display_sqguare
e vDU 19,0,430: & REM

B0 VDU 19.1,4;0; REM

B0 VDU 19,2,030; REM

B VDU 19,3,0303 REM

==0 ENDPROC

affecting the foreground one.
Likewise an object can be drawn
in front of one already present on
the screen obscuring only the
portions it overlaps. To add ob-
jects to a picture we use the
GCOL 1,x command and to
remove them we use GCOL 2 x.

IMAGES xx

REM OR with logical 2
( 300, 600, 900, 300)

with logical 1
&00)

Because the foreground ob-
ject will always be displayed in its
entirety, ie it cannot be obscured,
it must have the highest priority
colour associated with it. In a nor-
mal four colour mode this will be
white because its internal binary
code is 0011. If the palette re-
mains unchanged this is the
greatest value possible. As
everything we draw will be
painted onto the background,
black, we leave this with the
lowest priority, 0000. Red and
Yellow, 0001 and 0010, have
equal priority in the foreground.
Note that combining these will
produce a foreground object in
white because 0001 OR 0010 =
0011.

Some programming ex-
amples. Using the PRO-
C__triangle and PROC__square
routines defined earlier we can
paint an object in the foreground
using GCOL1,3; remember

CONTINUED OVER

physical 3 has the highest priori-
ty, thus

10 MODE 5

20/GCOL1.3

30 PROC__triangle
900, 300)

90 END

(300,600,

We now have a white foreground
triangle. This was obtained by
logically ORing the background
colour with the specified colour to
produce the resuitant colour.

0000 = background — black
0011 = foreground — white
0011 = OR result — white

= foreground

To place a red square
behind the triangle we use the
same operation but specify a
midground colour ie red or
yellow. Add the following lines to
the program and RUN it.

S55 COMPUTING MAY/JUNE 1984
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BN

10 MODE S

20 GCOL 1,3

30 PROC_triangle
20 END

Now the red triangle is obscuring
a large portion of the screen or
background, but is in itself being
obscured by the foreground ob-
ject. Again this effect was produc-
ed by logically ORing the
background and foreground
components with red.

(200, 600, 900, 300)

REMOVING
OBJECTS

Now that we have two objects on
the screen how do we go about
removing just one of them? We
use the GCOL 2.x command
which logically ANDs the screen
colour with that specified (see the

To remove the triangle in addi-
tion to re-specifying the GCOL
parameters we must also ‘Re-
plot’ the shape. Figure 3 denotes
graphically what has happened.
If we had wanted to remove
the square instead of the triangle
we must set the GCOL parameter
so that the ANDing procedure
leaves 0. The reason we require
0 to be resultant and not 3 as you
may have expected is because
the square is painted onto the
background which is black or 0.
Therefore the previous lines can

be edited to give the program
Figure 4 depicts the operation.

Finally we can use the
GCOL 3,x command, which per-
forms an Exclusive-OR to draw
or erase items on the screen that
do not overlap, using the same
parameters over and over again,
Delete lines 10 to 90 once again
and enter the following:

Next time we'll look at some
simple animation techniques us-
ing these three image planes plus
write a program that will design
our own characters.

0000 = background — black : :
0001 = midground — red last issue for a refresher if you g get=GET : REM press key to go
0001 = OR result — midground need it} 70 GCOL 2,1
] To delete the triangle from go pFrROC_triangle ( 200, 600, 00, I00)
3 the foreground but leave the mid 7 '
; ; o« 1 ¢ ground square we must set the &0 get=GET
This result is then ‘carried” for  GEO1 2 associated colour such 70 GCOL 2,2
foreground S that the AND operation will leave B0 PROC_square ( 200, 300, 600)
L red or 0001
0011 = forsground whie ', D011 = Fotogound — whie 40 P51 32 6COL 3 Den 12
0001 = midground red 0001 = midground — red =0 AL ;:
0011 = OR result — foreground 0001 = AND result — 40 FOR loop=0 TO 10
white. ] midground red g SO FROC_triangle (300, 600, 900, 300)
in programming terms this 60 TIME=0
Figure 2 illustrates the process. becomes, 70 REFEAT UNTIL TIME=1000
80 FROC_triangle (300, 600, 900, 300)
40 GCOL 1,1 20 NEXT loop
50 PROC_square (300, 300, &00) 100 END
A
- =
Fig 2 FOREGROUND MIDGROUND COMPOSITE
—— T
o
Fig 3 COMPOSITE FOREGROUND MIDGROUND
[— —
—
Fig 4 COMPOSITE MIDGROUND FOREGROUND

22
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inc VAT

ALPS DISK DRIVE FOR APPLE II*
Slimline half height disk drive for the Apple II. Use with
Apple disk controller card.

Box of disks £13. Disk storage boxes (35) £14 (80) £19

*Apple is a registered trade mark of Apple Computers

- [ S —

inc VAT

PHOENIX 12" PLASTIC MONITOR
24 MHz green phosphor monitor for the best possible rasolution
for 80 columns. Amber phosphor £89 80 column card for
Apple Il Plus £109 BBClead £3

£399 ,

inc VAT

EPSON FX 80

160 cps, user definable fonts and graphics. Apple interface

card £728 16k buffer £79 32k buffer £109 Ribbons £4
Adjustable tractor £38 BBC cable £18

£R39

inc VAT
GEMINI 10X
120 cps, user definable character set, adjustable tractor.
Tremendous value,

sslesessssssassnssnssssssnssnnnnee
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QUALITY 5v4" FLOPPY DISKS
C/WP has tested most available disk brands and offers these
prices for our choice, usually BASF. Library box £2

Single-sided, single-density, 40 track £ 1 3
Single-sided, double-density, 40 track £ 1 7
Single-sided, double-density, 80 track £ z z
Double-sided, double-density, 40 track £ 3 z

Double-sided, double-density, 80 track £ z 9
Includes VAT per box of 10.

FLOPPY DISK STORAGE BOXES
A neat box with transparent lockable cover to hold up to 35
disks. With the top off the disks are presented asin a card
index. A larger version will hold up to 80 disks.

Small size £ 1 4 Large size £ 1 9 inc VAT

LISTING PAPER
Boxes of 2000 sheets fanfold listing paper
9inch or 14 inch. Collect only.

£lz inc VAT

SELF ADHESIVE LABELS
1,2 or 3 across. Per thousand. £5 inc VAT

................ sssssessesssessssseasecsERRseRREREORE S,

Please send me details of/l-enclese-cheque/Aecess/
Barclaycard (No.)
for &

and am ordering*

Name
Address

Telephone -
*Delete where applicable. Prices include cash discount
Delivery charge £9 (&2 for small, non fragile items)




|

MODELS A/B ELECTRON

Walk Before
YOU Run

Richard Ives

The command INPUT allows in-
formation to be entered into the
computer’s memory from the
keyboard. The INPUT command
is always followed by a variable
name. This is to enable the
storage of the information that
the user will type in when the
program is run. It is sensible to
choose an easily remembered
name for the variable, for exam-
ple, if someone is to type in their
age, use a variable called AGE.
You will find that certain com-
binations of upper-case letters
cannot be used as variable
names. This is because if you us-
ed PRINT or PRINTED as a
variable name, for example, the
computer couldn’t tell whether
this was a command to PRINT
something or whether these
words were to be treated as varia-
ble names. However, print or
even Print or PRINt, are perfectly
0O.K., because BBC BASIC
doesn’t accept commands written
in lower-case letters.

For this reason some people
suggest using lower case for all
variable names; [ don’t do this
myself, as [ get confused going
from lower to upper case, but
you might like to try it, as it also
makes programs more readable.
If the input to the program is to be
numeric (that is, it consists only of
the digits 0 through 9, like your
age, for example) you can use
any combination of letters for
your variable name that are not
also BASIC commands. (This is
called a numeric wvariable).
However, if the input is to consist
of characters, that is, letters or let-
ters and digits mixed (such as
your name) the variable is refer-
red to as a ‘string variable’ ('cos it
contains a string of letters and
numbers) and MUST end with a
dollar sign:$.

A simple program to create a
dialogue with a computer might
read as follows:

5 CL'S

10 PRINT “Hello, please tell me
your name — type it in and
press the RETURN key.”

20 INPUT NAME$

30 PRINT “Hi”, NAMES$"it’s
good to meet you!”

40 PRINT “How old are you”

50 INPUT AGE

60 PRINT “Gosh, that ancient,

A beginners’' guide to
getting information into

your computer
keyboard and

via the
from

within a program.

huh! the BBC computer has
only been around for a couple
of years!”

If you wanted to ask these ques-
tions of a series of people, you
would not need to type all these
instructions in again, of course.
You could just RUN the program
again, and you could do this
within the program by adding:

70 RUN

This would be fine except it
wouldn’t stop (to stop it, you'd
have to press the ESCAPE key
and not everyone who used the
program would know that), but if
you wanted to make the program
stop easily you could have a
special name to type in which tou
and the computer would know
wasn't really a name, but was a
signal to stop. So a line like.

25 IF NAME$= “zz” THEN
STOP

would do the trick. Each time you
typed in a name the computer
would test it to see if it was zzz. If
it was anything other than zzz
(even ZZZ won’t do, so be
careful!) then the computer ig-
nores the rest of the IF ...
THEN statement and goes on to
the next line. However, if
NAMES$ is zzz then the instruction
after THEN is carried out, and, in
this case, the computer stops
RUNning the program. Notice
that zzz is enclosed in quote
marks; we are testing to see if
NAMES$ contains the string of let-
ters: zzz.

TheIF . . . THEN statement
is a very powerful one because it
enables the computer to make
choices. As well as just having an
instruction after THEN, you can
make the computer jump to a dif-
ferent part of the program. Peo-

ple who are familiar with BASIC
will think of using the GOTO
statement for this; but [ (and
other teachers) don’t recommend
this. It is much better to jump to a
procedure — the program is
much easier to follow if you do
this.

EXERCISE: Try and write a quiz
on any subject you like using
PRINT, INPUT, and IF
THEN Statements.

OTHER WAYS OF
GETTING
INFORMATION
INTO
VARIABLES.

We've seen how to use the IN-
PUT statement, together with a
variable, to accept information
from the keyboard and store it in
the computer in a variable. There
are several other ways of getting
information into the memory,
but, of course, all of them involve
using variables, we can’t store
numeric values or strings of
characters in the memory without
having labelled “boxes” to con-
tain the numbers or strings.

PUTTING IN A
LINE OF TEXT

Imagine we wish to our program
to accept three numbers from the
user; the BASIC statement:

3 INPUT “Pick three numbers”,
XY 7

would do the trick, and the user
could either type in each number
pressing RETURN after each
one, or they could be typed in
separated by commas. The com-
puter recognises commas as

separating the input of the three
different variables. Although nor-
mally useful, this feature can be
inconvenient if we want the user
to type in a line of text (al
sentence, for example) which
may contain commas, which we
want the computer to store in a
single string variable. to do this’
we can use the BASIC statement
INPUTLINE:

92 INPUTLINE FRED$

which will accept everything that
is typed in before the RETURN
key is pressed, including leading
spaces and commas, and store it
all in the string variable FREDS$.

PUTTING IN A
SINGLE
CHARACTER

INPUT is used when we want t
store a number of more than on
digit or a string which has more
than one character in it; after the
user of our program has typed in
their response, they press the
RETURN key in order to signa
the end of their response. |
However, if we (the pro- |
grammers) only require of th
user a single key depression as a® |
response, we can program the
computer so that it responds to
this single character without re E
quiring the user to pres
RETURN. To do this, we use th
GET#$ statement. For example,
this line of BASIC will accept
single key response and store th
result in the variable CAMEL$:

10 CAMEL$ = GET$

Notice the syntax: we have to
make an assignment; think of it ag: =
‘take what you GET from th
keyboard, and make the variable: .
CAMELS$ equal to it.” The key
that is pressed will not appear on
the screen, to make it to do that =
we would have to add a PRINT .=
statement to our program: 3
20 PRINT “You pressed” e
CAMELS$

is also a GET statement (no

You may have guessed that ther -
-
sign) as well. and that it must be v
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w==< in conjunction with a
variable, e.g:

ANSWER = GET

w0 the value that is stored in the
=mzble ANSWER is not the
=2 of the digit typed, but its
=CIl code. Typing a ‘1’ would
w==.1 in 49 being stored, since 49
& ez computer representation
“or the character ‘1’, and if the
wped a ‘B’ in response to
30, the value stored in the
ble ANSWER would be 66,

since 66 is the computer’s way of
storing the character ‘B’.

EXERCISE: Write a BASIC pro-
gram to enable a user to respond
to a question with a single key
depression, and make the com-
puter take appropriate action
depending on which key is
depressed.

WAITING FOR
INPUT

A nice feature of BBC BASIC is

its ability to combine accepting
keyboard input with a delay. This
is achieved with the INKEY$
function. For example, the lines:

2020 PRINT “You have
cond to respond
2030 BEQUICKS$
INKEY $(100)

2040 REM this is the next line of
the program

one se-
»

would cause the computer to wait
for one second for the user to
type a single key, and, if they
manage to do so, the character

pressed will be stored in the
variable BEQUICKS$. If they are
too slow, the computer will con-
tinue on to line 2040, and a ‘null
string’ (which we represent by “ )
will be stored in BEQUICKS$. You
will notice that the computer
‘counts’ in one-hundreths of a se-
cond, so 500 in the brackets
would represent a five-second
delay, 1000, a ten-second delay,
and so on. The minimum delay is
0 and the maximum delay you
can have is 327.67 seconds!
You won't be surprised to
learn that there is also an INKEY
function which waits for a
specified time before storing the
ASCII value of the key depressed
in a numeric variable. If no key is
depressed in the given time, then
-1 is stored in the variable.
However, INKEY has a rather
wonderful extra feature: INKEY
with a negative number in the
brackets allows your program to
test to see if a particular key is be-
ing pressed at the instant when
that statement is being processed.
The letter T would be tested by:

99 IF INKEY(-36) THEN PRINT
“You pressed T”

the message would only be
PRINTed if, when line 99 was
reached, the key T was being
pressed.

EXERCISES: (i) Write a BASIC
program that draws a square
when S is pressed and a triangle
when T is pressed. The INKEY
value for S is -82.

(ii) Write a BASIC program
which displays a menu of options
on the screen, any of which can
be selected by typing a particular
character, when appropriate ac-
tion is taken by the computer. If
the user does not respond in a
reasonable time, the computer
flashes something alerting and
attention-grabbing on the screen
and makes a beep (VDU 7), then
displays the menu again.

YET MORE WAYS
OF GETTING
INFORMATION
INTO VARIABLES

Often, the programmer knows
CONTINUED OVER
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what values s/he wants in some
of the variables used in the pro-
gram. For example, in a quiz pro-
gram we need to tell the com-
puter the correct answers to the
questions so that our program
can use these to test the answers
given by the user. We can, of
course, do this using LET
statements:

5 LET CAPITALS$ = “PARIS”

Remember that the LET state-
ment is optional, we could write:

5 CAPITALS = “PARIS”

We could use the variable
CAPITAL$ over and over again,
storing in it a new capital after
each question, perhaps like this:

15 CAPITAL$ ="BONN"
20 PROCTEST

25 CAPITALS$ = “SYDNEY”
20 PROCTEST

but this way we only have one
capital in the memory at any one
time. There may be times when
we want to store the whole lot,
perhaps to print out a list of cor-
ect answers at the end. We
could use a number of string
variables to do this, and it would
make sense to call them
CAPITAL1$, CAPITAL2%, and
so on, so we could remember,
which was which.

Doing things this way would
take much more of the
computer’s memory, but it would
be jolly useful. So useful, in fact,
that BASIC provides us with an
easy way to describe a list of
associated variables: they are call-
ed an array. Since they take a lot
of memory, we must warn the
computer in advance that we are
going to use an array. We do this
with a DIMension statement,
which it's best to put at the begin-
ning of the program:

10 DIM CAPITAL$(10)

The number in brackets refers to
the number of elements in the ar-
ray CAPITALS$; in fact, there are
11 in this one, since there is a
CAPITALS$(0) as well as
CAPITALS$(1) through to

L e ey

CAPITAL$(10). Now, we could
have a series of LET statements
which put “PARIS” in the first
element of the array, “BONN" in
the second and so on, but this in-
volves just as much typing as
before. There is a quicker way;
the names of the capitals form the
DATA for our program, so let’s
store them somewhere in it inside
a DATA statement (it's best to
stick DATA statements at the
end of your program, after all the
procedures):

1000 DATA PARIS,

BOaNI N i S BENEEY,
LONDON, WASHINGTON,
BERIIUT S RIOMES
MA DR LDy LS B OMN,
LONDON

So each value for the array
CAPITALS$ is in this list, and each
one is separated by a comma.
But they are not yet stored in the
array; to do this we can use a
READ statement inside a loop of
some kind:

20FORI = 1 TO 10
30 READ CAPITALS$(I)

40 NEXT I
50 REM next line

When the computer finds a
READ statement it goes to the
DATA statement and READs the
first value in the DATA list into
the variable associated with the
READ statement (in this case, an
array of variables: CAPITALS).
In this case, it READs the first
value, PARIS, into the Ith ele-
ment of the array. As the variable
| starts of with the value 1, PARIS
is stored in CAPITALS$(1). The
computer then reaches line 40,
and is sent back to line 20, where
1 is incremented by one, and then
line 30 is executed all over again.
This time 1 =2, so the value from
the DATA statement is read into
CAPITAL$(2). The computer
has kept track of where it got up
to in the DATA statement; it
‘remembers’ that PARIS has been
used, so it takes BONN to store in
CAPITAL$(2). When =11 the
computer goes on to line 50.

If you have more than one lot
of DATA statements, you may
need to tell the computer which
one you want to use. You can do

this with the RESTORE state-
ment, e.g.

100 RESTORE 300

means that READing data from
line 300. RESTORE by itself sets
the data pointer to the first DATA
statement in the program.

MULTI-
DIMENSIONS
ARRAYS

The array CAPITALS had only
one dimension (called a ‘single
dimension array’); we could im-
agine its 11 boxes as being laid
end to end. Sometimes we may
need two-dimensional arrays; im-
agine a hotelier who wanted to
keep track of which guest was in
which room on whic or. Each
room could be referred to by giv-
ing it a floor number and a room
number on that floor. So if there
were five floors of
restaurant is on the gro

which would give us 2 five by ten
array, that is, omne h 66
“hen we

elements in all (whe”

memory, we
four-, and n-dimensic

names, and C
want to store mumbDers
ray, we can use r
which  have

without a2 $ =

Y w

EXERCISES: @ Set up a string
array to store fiencs names, and
a numeric amaw s=ore their
telephone numbers EEAD values
into the amraws m DATA
statements. Get wouor program to
do searches, such == ng out
the phone numbers hose
friends whose names begin with a
certain letter

(ii) Rewrite the guz

using array al a¢

quiz PRINT 2 t=ble =

correct ansiwers anc
answers
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NOW A TRUE SPREADSHEET, FUNCTION GRAPHING,
EQUATION SOLVING, DIFFERENTIAL PLOTTING,
INTEGRAL FINDING, GRAPH MANIPULATING, MATHS
TEACHING PACKAGE IS AVAILABLE.

- BBC ‘B’ & APPLE Ile,
Cartesian DOES THE FOLLOWING:

| e 0T 15 47 1+ 17

IT'S CALLED Cartesian AND IT'S MORE FUN
THAN A GAME. HIGH RESOLUTION
GRAPHICS AND EXCELLENT
DOCUMENTATION MEAN THAT IN A
SHORTTIME YOU SHOULD ABSORB MOST
OF THE CONCEPTS RELATING TO
CALCULUS AND THE SOLUTION OF
POLYNOMIALS.

THEN THE REAL FUN STARTS . . . ..

CRLE &

Findrum, Convoy,
Co.Donegal, Ireland.

*

*

»

* % % %

*

HANDLES TRANSCENDENTAL FUNCTIONS, CIRCLES, ELIPSES,
POLYNOMIALS.

GRAPHS FUNCTION TO EXTREMELY HIGH OR LOW VALUES
OF X AXIS

PLOTS DIFFERENTIAL CURVE IN CONJUNCTION WITH
PRIMARY

EXTRACTS ROOTS PRECISELY USING NEWTON RAPHSON
METHOD

MAGNIFIES CURVES FOR FINE DETAIL EXAMINATION
DETERMINES DEF'NITE INTEGRAL (area under curve)
SOLVES COMPLEX EQUATIONS

BRINGS WITH IT AN 18 PAGE BOOKLET WHICH IS WELL
WRITTEN AND EXPLAINS ALL THE UNDERLYING
MATHEMATICAL PRINCIPLES

SPREADSHEET FEATURE ALLOWS ALMOST INFINITE TRAVEL
UP OR DOWN THE X AXIS

Price : CASSETTE £24.90. DISK £27.75. INCL. P&P

MAIL ORDER TELEPHONE (074) 22286

NO VAT ON UK OR NI ORDERS

BARCLAYCARD (visa)

010-353-74 22025 & ACCESS WELCOME

Dealers who are interested in high quality educational software should write or phone for details.

SCOTCH DISC

>'s single-sided double-density discs (for 40 or 80
irack single drives
Box of 10 £16.95 inc VAT & P/P

>'/s double-sided double-density discs (for 40 or 80
irack double drives)
Box of 10 £28.95 inc VAT & P/P
Lifetime no quibble replacement guarantee
ACORN/BBC MICROCOMPUTER DEALER
RONNIE RAE MARKETING LTD

209 North Street, Leeds. Tel: 0532 451508
Please make cheques/POs payable to RRM Ltd
SAME DAY DESPATCH

COMPUTER GARDENING PROGRAMS

Two amazing programs for your BBC Model B computer

GREENFINGER:GARDEN PLANT SELECTOR

~w=your BBC Model B access to information on over 400 plants. You tell the computer
zbout growing site conditions - soil type, sunlight, moisture. The computer finds
the best plants for you. Plant descriptions, flowering time, growing conditions,
propogation methods etc., appear on your TV screen

GREENFINGER:GARDEN LAYOUT PLANNER
D=sign your garden layout with your BBC Model B. Build up a computer model of

our garden layout. Position buildings, walls, paths, patios, borders, flower beds,
ses, trees and shrubs. The computer plots a scaled plan on your TV complete
t areas of shade! Add and delete items, pan around the layout, file and retrieve
o1 layout for future use. Save on expensive garden purchases and building work!

zrams supplied on cassette tapes with full instructions. Each program costs £12.95inc. P& P.
Send cheque with order and name and address (BLOCK CAPITALS) to
—zmbridge Applied Technology, 51 Hinton Road, Fulbourn, Cambridge CB15DZ.
Also available from W.H.SMITH & SONS LIMITED

SILVERLIND LTD. 156 Newton Road, Burton-on-Trent
Staffs. DE15 OTR. Tel (0283f 63987

TOWNTEST BBC/B £6.50
A very useful aid for teaching Geography in primary schools,
this program tests pupils’ knowledge of the locations of
major towns and cities in England, Scotland and Wales. Well
presented, with a high-resolution map

BIOLOGY BBC/B £12.50
A suite of programs using text, animated diagrams, examples,
and questions to assist in the understanding of Biology to
CSE, 'O’ and "A’ Level standards. Most suited to individual
use by students, these programs also contain material teach-
ers can extract for classroom demonstration. Topics covered
include the Eye, Ear, Heart, Blood and Circulation, Skeleton,
Female 1eproduction, Genetics, Biochemistry and the Central
Nervous System

ENJOY MATHS 48K Spectrum
A suite of 4 highly motivating programs for the 8 - 14 age
range: tables, simple equations, polygons and areas. The
programs combine explanation with tests and make good
use of colour and sound

£8.00

MASTER DIET PLANNER 48K Spectrum £11.95
The ultimate in diet programs, the MASTER DIET PLAN-
NER contains details of calories, protein, vitamins and other
nutrients for 681 foods! The MASTER DIET PLANNER will
help you plan a well-balanced diet, including options to
restrict fats, cholesterol and salt, or to increase fibre intake -
at the same time offering maximum choice of foods. Instruc-
tions and Recipe Book included

ALL PRICES INCLUDE POST & PACKING & VAT

We require good programs to increase our catalogue
and pay high royalty rates for published material. J
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Multitasking

David Peckett

Multi-tasking is a facility which
you normally only find in expen-
sive (ie several thousand pounds
plus) micros as well as virtually all
large computers. At its simplest, it
lets the computer do two or more
things at once for a single user.
For example, a computer may be
printing out a large document
(the “background task”) while its
operator is busy debugging a
completely different program (the
“foreground task”). Several peo-
ple using a computer
simultaneously is “multi-user”
operation. which is very different.

Unfortunately, multi-tasking
is usually conspicuous by its
absence from smaller computers
but, in this article, I will show how
the BBC computer can easily be
persuaded to do two or more
things at once.

The key to the trick lies in
the availability of “Events” in the
Beeb, and so [ will start with a
brief description of these happen-
ings. 1 will then go on to show
how you can use Events to con-
trol a background task, while
continuing to use the computer
apparently normally as a
foreground task. I must point out
at the start that, like so many
BBC goodies, Events are only
available if you have OS 1.0 or

later.

EVENTS

First of all, though, what are
Events? They are described
vaguely on pages 425, 426 and
464 of the User Guide, but this
outline does not really give much
of a clue to their power. Their
real value stems from the fact that
the BBC computer is an
interrupt-driven machine, and
the Events are specific interrupts
which may be responded to or ig-
nored as you please.

An interrupt is something to
which the computer must res-
pond immediately, stopping
whatever it is doing and picking
up where it left off as soon as it
has finished “servicing” the inter-
rupt. The technique is widely us-
ed in larger computers; without
it, they could not control systems
ranging from nuclear power sta-
tions to machine tools.

Real life is interrupt-driven.
Suppose | am standing in a bar,

Making your Beeb do
two (or more) things
at once.

talking to a friend. Another friend
comes up and asks me what I
want to drink — that is an inter-
rupt. [ stop talking to my friend,
say “Mine’s a Pint.” (I service the
interrupt) and then pick up where
I left off in the conversation.
Later, there will be another inter-
rupt when | start drinking the
beer. A typical feature of handl-
ing interrupts is that they must be
responded to promptly, and that
the service action should not take
too long. In my example, if |
don'’t order the drink quickly I will
probably never get it and, if [ take
too long chatting to the buyer,
my other friend will go off in
disgust.

INTERRUPT

Whenever you press a key
on the Beeb, use the sound
generator, read an analogue in-
put, press ESCAPE or one of
many other, often invisible,
things happen, an interrupt is
generated. The computer
responds to the interrupt,
although you do not notice, and
the system continues. Some in-
terrupts, like Fault messages, are
fatal, in that they cause the com-
puter to come to a grinding halt
until you do something about it.

Other interrupts, however,
are a perfectly normal part of the
computer’s operations, but
Events allow you to add your
own routines to the OS’ normal
actions. In particular, it is easy to
detect the occurence of any or all
of the following: a. An output
buffer (eg printer, sound, RS423
— the full list is on p.428 of the
User Guide) is empty — it has
nothing left to print, sound, etc.
b. An input buffer (eg keyboard,
RS423) is full — it cannot accept
any more characters, etc. c. A
character has just entered an in-
put buffer. Unless you are using
the RS423 interface, this means
that a key has been pressed. d.

An ADC has just finished a con-
version. The number of ADCs in
use is controlled by the
“*FX16,n” command, and the
enabled converters take a sam-
ple, in sequence, every 10
mSecs. e. Start of “vertical sync”
— this allows you to spot when
the computer rewrites the screen.
f. The interval timer (NOT the
clock — this is a second “clock”)
has just counted up through zero.
This gives a convenient way of
setting a task to do something
after any specified time interval.
g. To give an extra signal if the
ESCAPE key is pressed.

These Events are all switch-
ed off (disabled) when you switch
the computer on, but you can
select any or all of them to have

effect by means of the
“*FX14,n” commands on
p.426. The corresponding
“«FX13,n,” commands will

disable any Events which have
previously been enabled.

ADDRESS

You can see by the sort of
things which produce Events that
the computer must be responding
to them all the time if it is to work
at all. However, if an Event is
enabled then, whenever the
associated interrupt occurs, the
computer looks first at addresses
&220 and &221 and treats
whatever is contained there as
the address for a machine-code
subroutine. It carries out that
subroutine before it does
whatever it was going to do
anyway.

So, all you have to do to use
Events is to write a suitable piece
of machine code, put its address
into &220, enable the ap-
propriate Event, and you’re off.
It's as simple as that.

Well, maybe not quite that
easy, because any Event-
handling routine must observe a
number of rules: a. The handler

must not last more than about 1
mSec, or else there is a danger
that it will interfere with the com-
puter’s normal operation. b. It
must save the 6502's resisters at
the start and restore them before
it finishes. ¢. It must not enable
6502 “maskable interrupts” (via
the command CLI). d. The
routine must go back to the OS
with a “Return from Subroutine”
(RTS) command.

Let’s have a look now at a
simple example to show how we
can use the Event facility. We will
make the loudspeaker give a click
every time that a key is pressed.

KEY CLICK

The program, in fact, could make
any sound you like when keys
are pressed, but the following
commands make a suitable
noise:

ENVELOPE “ 1 ,1./6;0.0.10;
130127, 2T 0=
127,126,0

SOUND 1,1,145,1

If you try those commands in im-
mediate mode, you will hear a
short, sharp, click.

If Event 2 is enabled by
+FX14,2, an interrupt will ap-
pear every time that a key is
pressed. We therefore need a
click routine to: a. Respond to
the Event and ensure that it ac-
tually was no. 2; the number is
passed to the routine in the
micro’s A resister. We need the
check to make sure that the
routine does not respond to any
other Events which may be ac-
tive. b. If, and only if, it was that
Event, make the sound:; the
OSWORD call with A=7
described on p.461 of the User
Guide is just the job for this.

Listing 1 is a routine for the
task: note that, before you type it
in, you should set PAGE = &F00
in order to give the handler
somewhere to live. If you take
this approach, you can delete the
program after you have RUN it,
and the handler will remain in
memory and active.

The routine first of all sets up
a parameter block equivalent to
the SOUND statement so that the
OSWORD call will do its job.
Similarly, the ENVELOPE is
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“ned and the PROCAssemble

= up the handler code. The

‘e is straightforward, saving

= registers checking the value

A, calling OSWORD if

=cessary and, finally, restoring

registers again. Note that,

= nough the click itself will last 50

=>ec, the routine is over in a few

re microseconds and does not

anywhere near the upper time

=t for an interrupt handler. This

necause, once set up, the
:nd system runs on its own,

Key fO will enable the clicks,

: of all setting up &220 to

nt to the routine and then issu-

2 +FX14,2. Key fl cancels the

Ewent.

DOING TWO

THINGS AT
ONCE

~2t was a simple example, just
- set the feel of Events, and it did
¢ attempt to make the com-
suter do two things at once. Let's
>w go on to an example which

does just that. At least, it appears
to, although the background and
foreground task never take place
exactly simultaneously; the micro
actually switches between the two
so quickly that it gives the impres-
sion of doing two jobs together.

A convincing way to
demonstrate the idea of
multitasking is to make the com-
puter play a tune continually,
with no intervention. Meanwhile,
the operator can get on with
whatever other jobs he wants to.

How to do this? We know
that Event 0 indicates that an out-
put buffer is empty, and the
SOUND buffers count as outputs.
We can therefore enable this par-
ticular Event and an interrupt will
be generated whenever, say,
sound Channel 1 has no notes
left in it.

How to do this? We know
that Event 0 indicates that an out-
put buffer is empty, and the
SOUND buffers count as outputs.
We can therefore enable this par-
ticular Event and an interrupt will
be generated whenever, say,

sound Channel 1 has no notes
left in it.

We can “trap” this event,
check that it actually was Chan-
nel 1 because all the output buf-
fers will generate an interrupt,
and issue notes from a table held
in memory. Listing 2 does the
job.

This time, you must set
PAGE = &1000 before you start;
this gives room for the machine
code, on page &E, and the tune
data on page &F. One page
allows up to 127 notes; if you
want more, increase PAGE.

The program follows a
similar pattern to the last one but
is a little more complex. PROC-
Fill loads the note/duration data
into the tune buffer — the notes
and durations use the standard
BBC codes — and, having done
so, stores the total number of
notes at address &74 for later
use.

PROCAssemble then sets up
the machine code, which will: a.
Save the registers. b. Check that
it was Event 0, and that it came

“or- Channel

from Channel 1. As indicated by
the «FX21 list on p.428 of the
UG, this channel has the code 5
which is stored in register X when
the Event happens. If the Event
are wrong, the
handler gives up (Lines
390-430). c. Get the values for
the next note and put them in the
“SOUND” buffer (lines
460-520). d. Bump the tune
pointer to the next note. If it has
reached the end of the tune, reset
it to the start (Lines 540-690). e.
Sound the note and return (lines
710-800).

As before, Key f0 starts
things off. This time, it sets the
program pointers to their initial
values and puts the address of
the routine into &220. Since the
Event is only generated when a
buffer goes from not-empty to
empty, the key also generates a
dummy sound in Channel 1 and
then sends *FX14,0. Key fl
shuts things down with an
+*FX13,0.

CONTINUED OVER
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A SENSIBLE
BACKGROUND
TASK

That example showed the com-
puter apparently doing two things
at once but it was pretty banal.
Who wants a tune playing all the
time that they are programming?

A much more useful task is
to gather data from one of the
ADC ports at defined intervals,
while still using the computer.
This sort of thing might be very
valuable in a lab., where the con-
ventional approach of using a
BASIC program to take a sample
every, say, two minutes would tie
up the computer all the time it
was running.

We will therefore look at a
program to take any number of
samples from any one of the four
ADCs at any fixed time interval.
The data is stored in low memory
while the computer stays usable
for whatever you like (as long as
that does not clash with the
memory used by the sampler).

Listing 3 does the job. As
before, we start with PAGE set to
&1000, and run the background
task between &E00 and PAGE.
The data will actually be stored
from &F00 upwards, allowing a
maximum of 128 samples (2
bytes each) before it starts filling
above &1000; if you want more
samples, simply set PAGE
higher.

The BASIC part of Listing 3
first sets up the pointers to the
various areas used by the pro-
gram and then assembles it. The
various sampling constants are
put into the parameter area.
&200 is set to the start of the
routine and then the soft keys are
set up. Key fO will start the pro-
gram, Key fl stops it, and Key
{9 simply displays the data as it is
gathered.

The core of the background
task is at lines 490-670 and saves
the registers, checks which
Events have occurred, calling
subroutines as needed, and then
passes control back to the normal
0Ss

The routine uses two Events
running simultaneously. Event 5
which detects the interval timer

crossing zero, ftriggers the taking
of each sample. In addition,
Event 3 shows that an ADC con-
version is complete and is used to
prompt the reading of the sampl-
ed value.

Every time that the timer ex-
pires, the program ends up in
subroutine SETADC, which trig-
gers a sample. This routine first
uses an OSWORD call to restart
the timer on the countdown to
the next sample (lines 720-750)
and then uses “ *FX17, channel”
to force a conversion on the
selected channel. Having done
s0, it also issues an *FX14,3 to
enable ADC Events,

This approach is taken
because the ADCs are normally
running all the time and, if they
generated an Event every time
they completed a conversion. the
whole system would be slowed
down. On the other hand, the
routine needs an interrupt
because it cannot afford to wait
the 10 mSecs needed for the
conversion — it must go away
and come back at the right time,

So, the program uses Event
3 to send it to SAMPLE (lines
840-1180). It checks first that it
came from the correct channel
(lines 860-880) because the
event could still have come from
one of the other 3 ADCs.

Assuming that it's the right
one, the program reads the data,
stores it and then increments the
storage pointer by 2 to the next
free space (lines 900-1020).
ADC Events are then disabled
until next needed and the sample
counter adjusted. If it has drop-
ped to zero, lines 1120-1170
clear all the Events and sound a
warning note before returning
control back through BGND to
the OS.

The routine at Run is used
just to start the task off. It in-
itialises the system pointers,
clears the data buffer and enables
Event 5. It then calls BGND to
force the first conversion; to do
s0, Aissetto 5 (line 1510) to fool
BGND into thinking an Event 5
had occurred.

If now you RUN the whole
program and press Key f0, the
sampling will start. You can
watch it by pressing Key f9,
which displays the start of the
data buffer, and you will see the

parameters changing as the
samples are taken. Note that
PROCMon merely displays the
data and has nothing to do with
taking the samples. You can stop
it by pressing the SPACE bar,
wait a bit and then press Key f9
again and you will see that more
samples have been taken while
you were away, because BGND
was still running.

CONCLUSION

This article has shown how the
BBC computer’s very clever
Event facility may bve used to in-
terrupt whatever the computer is
doing when certain things hap-
pen. The value of the facility is
limited only by your imagination
and the examples | have given
are only a starting point.

T e

Nevertheless, it is not too
difficult to get the computer to
behave as if it were doing two
things at once. Although the
background task cannot be ab-
solutely anything — it is hard to
see how you would run two
BASIC prorams at once — it can
do some very useful jobs.

The main limitation of the
approach is that the background
and foreground tasks must not
use the same resources
simultaneously. For instance,
they must be in different parts of
memory and, in the last example,
any foreground task should avoid
using the internal timer (the clock
is OK) or ADC1.

I hope that my suggestions
are useful and will give you some
ideas for your own background
tasks.

dRs:
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MODEL B

Trevor Attewell

Silicon
Graphics

This ROM from Computer Con-
cepts provides a number of com-
mands which make complicated
graphics easy and quick to pro-
duce. After installing it you may
be worried (if you haven't read
the instructions!) because neither
is it listed when you type
% HELP, nor does it work! First it
must be enabled with *FX162,
while *FX162,128 disables it
again — either state survives a
hard BREAK. The reason for this
arrangement is that when the
Graphics Extension ROM is
enabled it claims page &C00 as
workspace. User-defined
characters (which normally reside
there) cannot then be defined un-
til the ROM is disabled. This is no
problem if the ROM is not in use,
while characters can still be defin-
ed with the ROM enabled by a
special command which relocates
them (at the cost of one page of
memory), as we shall see later.
Alternatively the ROM can be
disabled temporarily while
previously saved character defini-
tions are * LOADed at &C00
and used. The ability to disable
the ROM can also be handy if a
command name clash occurs
with another of lower priority. In-
cidentally, Computer Concepts
can supply a ‘reversed’ version (ie
cold-start enabled) on request.
Standard version numbers begin
with the figure 2, the others with
4

SQUEEZE

The 72-page (!) spiral-bound
manual details 29 new ‘star’ com-
mands, and * HELP

GRAPHICS produces the com-
plete list with syntax (you need
paged mode!). ‘Star’ commands
are offered to all ROMs in turn
until recognised, so time is saved,
and graphics speeded up, if the
Graphics ROM is placed in a

high-priority socket. The usual
rules apply to abbreviations
(minimum two or three
characters). Nearly all the

Graphics ROM commands ex-
pect various arguments and, as
with Disc Doctor, unacceptable
or missing ones produce useful
prompts, giving the correct syn-
tax. Some arguments are op-
tional, defaulting to sensible
values. An important adjunct to

Computer Concepts
compreheggnlle Graphics

ity ki L3R
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flexibility is that resident integer
variables are accepted as
numeric arguments. One facility
not displayed by * H. is an extra
screen mode (Mode 8), which
can be called in the usual way
whenever the ROM is enabled.
The resolution is only 80 x 256,
with 10 x 32 characters — also
wrap-round will occur if windows
or plots go beyond the screen
limits, but 16 colours in only 10K

of memory has to be a useful op-
tion. the commands fall into three
distinct groups, and we shall lock
at each group in turn.

WEE LITTLE
GHOSTIES . . .

The first group (11 commands
concerns ‘“‘Sprite Graph
Hardware sprites, supported by a

number of recent computers, are
not available on the Beeb. The
Graphics ROM offers software
implementations in the form of
user-defined patterns (not to be
confused with user-defined
characters), which can vary in
height and width, and may be
multi-coloured. Up to 32 sprites
can be defined in modes 0, 1 or
2, and memory is set aside for
them by * RESERVE. The usual
reserved area would be between
&2000 and &2FFF, the start
figure depending upon the ex-
pected number and size of the
sprites. Having chosen a suitable
mode, * DESIGN, followed by
an identification number (ID) and
size parameters, produces a col-
our palette and an empty grid on
which the sprite is designed, an
actual-size copy appearing at the
top right of the screen. Pressing
RETURN deposits the sprite in
memory, and clears the screen,
while TAB also down-loads the
sprite, updates the ID number,
and leaves the previous image on
the screen. This option is par-
ticularly useful when producing
Films (see below

DETAILS

* PUT saves optional
range of IDs on the current filing
system, and * GET reloads the

an

file (if memory has been reserv-
ed). Sprites ar d where re-
quired on the screen b\, * N,
and deleted = OLT while
* IMAGE s a sprite
without dele vious copies.
* ALTER specified
sprite for edit f the current
mode is that t was defin-
ed. A No wessage follows
a * DE* GN command if insuffi-

s left. in which case

delete unwanted

* RESERVE
ace (it won't
ons still in
saved sprites

sed for sprite
rguments are an
10 to 31, followed
p to 47 other ID
ch being that of a

numbers,
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GRAPHICS ROM 4

2 used for one ‘frame’ of the
* [N is repeated to run the
specifying the screen posi-
for successive frames. A

pleted sequence restarts
the beginning. Large sprites
be assembled from smaller
not all of which need
essarily be animated in a film
-uence. Thus a walking ‘man’

e fixed sprites as head and

with a film series of sprites

5 different leg positions. It
not be necessary to modify

s part of the ‘leg’ sprite —

e the handiness of the TAB
mentioned above. In a

test in which a figure mov-
scross the screen, 68
ments took 4 seconds, a
rate similar to that of 8mm
=-movies. While this is much
than hardware-
emented sprites, it is perfect-
=cequate for many applica-
To keep track of sprites and

= DATA lists all used ID
—oers, with the design mode,
-7t and width for each sprite,
th the frame makeup
m and all memory
ons  (see also * GFX

TURNING
TURTLE

The second group (8 commands)
will be familiar to anyone who
has used LOGO, the language of
Turtle Graphics. The original
robotic turtle is indicated by a
triangle on the screen, and this
can be moved forward,
backward, turned through an
angle or repositioned on the
screen. The turtle’s height, width
and colour can be changed, or it
can remain invisible, and it can be
moved with or it can remain in-
visible, and it can be moved with
or without leaving a ‘trail’ behind
it, the trail taking any of the forms
allowed by the normal BASIC
plot options. The commands
used have obvious meanings,
and need not be detailed here.
Several common LOGO fun-
citons (such as the ability to
define sequences) can readily be
implemented in BASIC, and are
not needed on the ROM. This
ROM is many times faster than
software LOGO programs, and
runs more than six times faster
still if the turtle is not displayed.

Apart from its common use
in education, LOGO can help in
a wide range of pictorial, plann-
ing and design applications. A
circuit diagram is shown here by
way of example, using non-
LOGO commands solely for the
connection ‘blobs’ and the circle.
It took 10.7 seconds to execute
using the turtle, but only 1.6
seconds without it. This is merely
a trivial illustration of just one of a
great variety of possibilities.

MAKE A SCENE!

The third group of 11 commands
are described as ‘General’, and
include some particularly useful
facilities. One of the most power-

ful is *PLOT, which draws
three-dimensional structures in
correct perspective, given

arguments for X,Y and Z dimen-
sions and for the usual Basic
PLOT options (line, triangle etc).
Our photograph example shows
a cube drawn in 12 different posi-
tions, the far side of the cube be-
ing filled in to help reduce visual
inversion. *FILL wuses a
specified colour to fill practically
any area, however complicated

its shape, including around letter-
ing, as long as the shape has a
closed boundary. It can even
change the colour of one or more
connecting lines if the starting
point is located on one of them.
This is an outstandingly useful
command, condemning a
number of ingenious software
programs to instant ob-
solescence.

* PATTERN draws dif-
ferent sized circles, spirographs or
multiple patterns, with arguments
for the plot option, pattern width
and centre position, also the
number of steps to be used.
* ARC will draw any part of the
arc of an oval of specified
height/width ratio, centred on
selected coordinates (on or off
the screen). *CIRCLE per-
forms the obvious function, given
the coordinates of the centre and
the radius. Rectangular blocks
are handled by * PIXEL, which
plots of pixels of any required size
starting from given coordinates.
In the absence of any width and
height arguments a single pixel is

plotted.
CONTINUED OVER
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GRAPHICS ROM

* SCALE and *ROTATE
increase the flexibility a great deal
further. The first changes the
screen coodinates (normally 0,0
at the bottom left corner to
1279,1023 at the top right), and
sprite is on screen, or which
frame of a film is being
displayed), details of reserved
memory, both used and spare,
and the Turtle status (size, coor-
dinates, angle, plot option and
whether or not in use). Fast SIN
and COS functions can return
any multiple of the chosen func-
tion for any angle, and are very
useful in drawing wavy lines.
Another * GFX call enables or
above the OSHWM, and caters
for ‘exploded’ definitions. PAGE
is automatically raised according-
ly. This option must be exercised
before entering the program. The
lat of the GFX functions converts
a given (X,Y) coordinate to the
actual screen values following

Ea

J'ommm =

HE

5

BETS. I I

ITE FOR

LGRAFHILCS
EXTENSICON

rotation and/or scaling, together
with the appropriate colour. This
gets around the difficulty that the
Basic POINT command will not
work after these operations
because it is not itself subject to
them.

The accompanying screen
photograph of a pastoral scene
(in glorious black-and-white!) il-
lustrates the uses of some of these
features. The background is
taken from a Computer Concepts
dealer’s demonstration disc
(sorry! NOT on public sale), into
which | have taken the liberty of
introducing some modifications.

The clouds, mountains and
snow caps are drawn first with
* ARC and * PATTERN, then
the horizon is added. Next, the
screen is * SCALEed, and the
road outlines are laid down, us-
ing the * GFX fast sine function
with a variable argument inside a
FOR/NEXT loop. the trees are
randomly laid out within the
same loop, using * PLOT to ob-

tain the 3-D effect of increasing
size towards the foreground.
After restoring normal scaling the
various areas are * FILLed with
appropriate (?) colours. The
hoarding and the ‘man’ are both
composed of sprites, which are
always EORed on the screen to
allow them to pass in front of
other objects without destroying
them. This will not do for the
hoarding, because the random
tree background would show
through, so #* PIXEL is used to
make a black space with which to
EOR it — this is not necessary in
the case of the figure.

CONCLUSION

The Graphics Extension ROM is a
very comprehensive and highly
flexible set of utilities which great-
ly extends the Beeb's already
outstanding capabilities. Because
it is so powerful it allows complex
designs in high-resolution modes
with very modest program

lengths. For example, the pro-
gram and variables for the Mode
2 ‘picture’ shown here occupied
only 1772 bytes, including 132
unnecessary spaces, plus the
area &2400 to &2E20 required for
the nine sprites used. Inevitably
some familiarisation time is re-
quired to get to grips with so
many facilities, and | recommend
the use of graph paper as a rough
design aid until one acquires
more knack. The paper should
be large enough to take care of
features such as arcs centred off-
screen. The manual is very com-
plete and helpful, with a con-
siderable number of program ex-
amples. It groups the commands
in logical, order, which is in-
convenient when looking for a
particular command, but a revis-
ed version with an alphabetical
layout and summary tables is in
preparation. [ can heartly recom-
mend this ROM to anyone who
makes more than the most casual
use of graphics on the Beeb.

36
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DOCTOR SOF

ADVANCED SOFTWARE

- 747
- Cockpitview, pilot written, instrument & visual 747
- Flight Simulator. Banking & pitching 3D outside
- view of Horizon/Runway (Heathrow/Gatwick). 7
_ Nav points with continuous Navigation computation.
- Joysticks or Keyboard option, briefing program,
~ map, notes & flight plan. Demonstration approach,
~ 4 colour — mode graphics & sound.

Only £8.95 inc. VAT & PP (Disc £11.95)

Z}GORF

- (PURE MACHINE CODE, ARCADE QUALITY)

= ~ The first BBC version of thls superb machine code
-,Arcadefavourlte'4W|delyd|ﬂ'erent screensof high
~ speed action: Invaders, Laser attack, Firebird, &
Iothershlp, allin smooth 16 colour-mode graphlcs'
Only £7.95 inc VAT & PP (Drsc £10.95)

- MISSILE ATTACK

_‘lPURE MACHINE CODE, ARCADE QUALITY)

- Another well known arcade favourite, 2 player/

- Joystick options, remote target designation of
ming ballistic missiles & attack craft. Protect
r cities! Incredible Armageddon graphics &

.-‘;onnd' £7.95

DOUBLE ACTS

*2 GAMES, 1 THEME,

Amazing value at only £6.95 per pair:

"OOK, SPOOK:

~BMUNCHER 2 ghosts, 20 mazes, 3 skill levels, hall
~of fame GHOST MINE Dig for gold, watch for
- Spooks & snakes.

-'ACE, SPACE:

“WOLFPACK 3 starships, 1 space station, 4 galaxies,
~wmlimited motion in space! MISSION ALPHA 3D
“High speed action, hall of fame & music!

“SPY, SPY:

_MREMLIN Escape through the endless 3D corridors
—@fthe Kremlin, aided by map & compass, butwatch
“Sor the Gremlins!

BONDSKI Lethal action as James skies down the
‘slope & parachutes into the void!

WORD PROCESSOR:

WORD PERFECT £8.95 cassette £11.95 Disc
Full facility 40/80 column word processor, wrap
~@ound, block move, justification, word replace,
~#8c. With full instructions & Key insert.

ONE DISK HOME OFFICE:
Complete Menu driven home office system including
"WORD PERFECT, WORDKIT, LETTER, CALCULATE
amini spread-sheet), . DIRECTORY (expandable
=and file system). Supplied with detailed manual.
e believe this to be the best value package of its
~ Wimd ever offered.
Only £15.95 Disc only.

EDUCATIONAL SOFTWARE:

TALKING TABLES TEACHER (7-14yr old) Speaks

when Speech ROM fitted, teaches multiplication

with colourful games & questions. £6.95

COLOUR SHAPE MATCH (2-6yr old) Beautiful suit
~a¥f3 programs teaching shape & colourrecognition

Wi delightful graphics & sound. £6.95

DOCTOR SOFT

258 CONEYGREE ROAD
PETERBOROUGH

PE2 8LR

KEY & Jovsncx
VERSIONS

=me
Emicro 3Ek

o AVAILABLE FR!

® WHSMITHS

® BOOTS

® JOHN MENZIES

® MOST LEADING DE!/

® MICRONET 800

@ DIRECT MAIL ORDE
COUPON BELOW

EXMAIL ORDERKX

ALL PRICES INCLUDE VAT, POSTAGE + PACKING FREE

DISK[D CASSETTEDO
IENCLOSE CHEQUE/PO,ACCESS NO., VALUE .............

ADDRESS.

WE WELCOME HIGH QUALITY
PROGRAM SUBMISSIONS AND
PAY TOP ROYALITY RATES



Keith Miles

Bomb Run

AU
e ./

e

As an exercise in programming
this game exhibits the structured
nature of the BBC BASIC, con-
sisiting of a series of linked pro-
cedures. It also demonstrates the
speed of BBC BASIC and is fun
to play.

The aim of the game is to
defuse the activated bombs whilst
“avoiding the pursuing boots.
Unactivated bombs will explode if
touched. Points are scored for
defusing bombs, securing the
yellow flags and luring the pursu-
ing boot onto defused bombs
(which will destroy them). Penal-
ty points are deducted for going

A fast and furious arcade
game with screens of
iIncreasing difficuity,
High Score and Hall of

Fame. Defuse the bombs
but watch out for the

boots.

CHARACTERS, INIT, TITLES,
BOARD, BOMB, boot, FLAG,
TRIGGER, MAN, BOOT, bomb,
DEFUSE, DEAD, EXPLODE
and HISCORE. The program is
controlled by the loop at line 230
to 250 i.e. 230 REPEAT:PROC-
TRIGGER:PROCMAN:PROC-
BOOT.250 UNTIL
Movement is achieved by use of
PRINT TAB as a VDU command
(VDU31) and contact by the
POINT command to detect col-
our.

The game runs in Mode 2to
take advantage of the greater
number of colours but, for the

into the blue squares.

The game consists of suc-
cessive sets of four levels. During
each of these phases the number
of bombs, flags and boots
doubles. At the start of the next
phase the speed of the count-

down of the bombs increases, as
do the penalties.

The game starts with a title
page with instructions, to which
you return after each unsuccesful
mission. The game also includes

PROGRAM DESCRIPTION

20 MODEZ

3@ ENVELOPE3,129,2,4,46,28,14,7,0,0,0,-680,80,80

4@ ENVELOFE2,1,4,-4,4,10,20,10,127,0,0,-5,126,126

5@ ENVELOPE1,1,0,0,0,0,0,0,0,0,0,-1,1246,0

60 VDU23,1,0;0;0;0;

70 DIMX%(19) ,YA(19) ,S1%(5) ,52%(5) ,A$(10,1)

B@ PROCCHARACTERS

9@ PROCINIT

10@ PROCTITLES

110 CLS:LVY%=3:C0%=10:sc%=15:sp%=8

120 SC%=1000:LVL%=1

130 RA%=1:ALY%=4:5F%=sp%Z

14@ IFAL%>18 AL%=18

15@ IFRAZ>4 RA%Z=4

160 IFSP¥%<2 SP%=2

17@ IFCO%<Z CO%=2

180 R%=0:CY=0:E%=0:SX%=10: SY%=29: XSL=8X%: YSL=SY%:FL%=
-1:G0%=1:DL%=0: BT%=0

19@ FROCBOARD

200 FROCEBOME

218 PROCboot

220 FROCFLAG

230 REPEAT:PROCTRIGGER: PROCMAN: FROCBOOT

240 IFSC%<=@ SC%=0:FPROCDEAD

250 COLOURZ: PRINTTAB(14,1);SC%; "
DR E%=1 OR SC¥%<{=

260 IFE%=10R SC%Z<=@ THEN30@

270 LVLY.=LVL%+1

280 IFCYZ=ALY%Z+1AND AL%=18:CO0%=C0%-2:sc¥=sci’+5S: spi=sp-
2: LV%=LV%+1:6G0T0130

298 RAY%=RA%+1:AL%=AL%+5:SF%=5F%-2: G0T014@

300 IFLVZ>@THEN1&0

712 PROCEXFLODE

320 COLOURB:FPRINTTAE (4,15) "BOMB-RUN" : COLOURZ: FRINTTAER
(8,30) "ANOTHER BOMB-RUN? “;

3IIO *FX21,1

340 A$=GET#: IFA$#="Y"OR A$="y" PROCHISCORE:GOTO10@

I5@ IFA$="N"DOR A%="n" PRINTTAB(@,31);:END

360 GOTOZ40

37@ DEFPROCBOARD

380 COLOURZ:FRINTTAR(Q,0) "LEVEL"TAB(7,@)"LIVES"TAE(14
+@) "SCORE"

"3:UNTIL Ci=AL%+1

minority of BBC Micro owners

a Hall of Fame and High-Score with a MODEL A, could easily be

facility. converted to run in Mode 5.
The game consists of a series Some small amendments to the
of linked named procedures sound are all tf ectron owner

(subroutines) whose function is should have to worry about.

self-explanatory:

390 PRINTTAB(2,1)sLVLYZ; TAB(9,1);LVX:TAEB(14,1 S

4900 COLOUR4:FORI%=@T0O19:FORJ%Z=2T029:VDUZ1,1%,J%,224:N
EXT:zNEXT

41@ ENDPROC

428 DEFPROCCHARACTERS

430 VDU23,224,0,126,126,126,126,126,126,8,23,225,15,1
1,15,11,255,255,295:171

44@ VDU23,226,129,90,40,90,1246,60,98,129,27,227,28,28
,8,62,28,28,20,54

45@ VDU23,228,0,8,24,56,24,8,8,28,23 2
153,153, 165,129,255,23,230; 146,843 198; 84,1436

46@ ENDPROC

47@ DEFPROCINIT

480 FORI=1TO10:A$(I,0)=5TR$ (1*1200) : &%
"rNEXT

49@ ENDPROC

S@@ DEFPROCEOME

S1@ COLOURG:FORIZ=BTO AL%:X%(I%)=1+RND(18):Y%(I%)=1+R
ND(27) : VDUS1 , X% (I%) , Y% (I%) , 2263 NEXT

520 ENDFPROC

530 DEFPROCFLAG

540 FORI%Z=0BTO AL%

S50  X1%=RND(2@)—1:Y1%=RND (28) +1

S6@  fgu=FNPT(X1%,Y1%)

s7@  IFfg%=4 COLOUR3:VDUZI1,X1%,Y1%,228 ELSE GOTOSS

S8@  NEXT

59@ ENDPROC

508 DEFPROCboot

610 FORI%=1TORA%

620 S1%(I1%)=RND(20)~1:S2%(I%)

630  bt%=FNPT(S1%(I%) ,S2% (1%

&40 IFbt%=4 COLOUR1:VDUZ1 ,S1%(
GOTOL20

65@  NEXT

66@ ENDPROC

4£7@ DEFPROCTRIGGER

680 IFFL%>-1 PROCbomb:GOTO730

£9@ IFRND(1)<.9STHEN7I@

70@ R%=RND (AL%+1)—1

71@ IFY%(R%)=-32THEN720

720 FL%=1@

730 ENDPROC

I,1)="Bomb-run

=RND(2B) +1

I%4) ,S2%(1I%) ,225 ELSE
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ARCADE/GAME

74

@

750

74
77
78
79
80
81
82
83

(SRS
- 0

(NN
'

Wk My

@
a2
2
a
2
2
2
"]

DEFFROCbomb
IFFLY%=0 FROCEXFLODE:E%=1:LV%=LV%~1:G0TO200
DL%=DL%~+1: IFDL%=C0% DL%=@ ELSEGOTCS0R
FL%=FL%—1
COLOURS: COLOUR13@: VDU ,
COLOURL 28
ENDFROC
DEFFROCMAN
VDUS1,SX%,5Y%, 32
XS%=5SX%: YS%=5Y%
*FX21,@
*FX21,5
IFINKEY (-2) AND SX%<19
IFINKEY (-65) AND SX%>@
IFINKEY (-89) AND SY%>2
IFINKEY (-1)AND SY%<29
GOTO98@
SOUND%11,2,5@, 1
MN%=FNPT (§X%,SY%) : mno%=FNpt (SX%
IFmn%=4 SC%=SC%-sc%:GOT0980
IFmn%=14 SX%=XS%:SY%=YS%:G0TO930
IFmnNo%=5 PROCDEFUSE:SX%=XS%:SY%=
IFmN%=10R mn%=6 PROCDEAD:GOT0O9%@
IFmn%=3 PROCEONUS
COLOURZ: VDUS1 ,SX%,SY%, 227
ENDFROC
DEFPROCBONUS
SDUND%13,3,5@, 10
SC%=SC%+100
ENDFROC
DEFPROCDEFUSE
SOUND®, 1,5, 1
FORJ%=0TO AL%
IFSX%< >X% (J%) ORSY%< >Y% (J%) THEN1 100
SC%=5C%+ ( 1@@*LVLY) : C%=C¥%+1
Y% (I%) =—32
NEXT
COLOUR14: VDUS1 ,SX%,SY%, 229
FL%=-1
ENDPROC
DEFPROCDEAD
SOUND®,1,5,1
E%=1:LV%=LV%—1
VDU31 ,5X%,S5Y%,230
FORL=1TOS5@@: NEXT
ENDPROC
DEFFPROCEXPLODE
FORI=1TO1@: SOUND®,—15,6,1@: FORJ=1T050: VDU19,@,RND
:NEXT:NEXT
VDUZ@
ENDPROC
DEFPROCTITLES
CLS:COLOUR4: FORI%=@TOZ@: FORJY

XL(RL) YL (RZ) ,4B+FL%L

SX%=5X%+1:60T0910
SX¥%=5X%-1:60T0910@
SY%Z=58Y%—-1:60T0910
SYZ=SYZ+1:60T091@

s SY%)

¥S%: GOTO980

=@T019: FRINTCHR$224;

:NEXT

COLOUR1:FRINTTAB(4,0) "BOMB-RUN"
COLOURZ:PRINTTAB(2,2)"RUN FROM BOMEB TO"TAB(1,3)"B

DEFUSING THEM"TAB(S5,4)"AS YOU GO."

5@ PRINTTAB(2,
CTIVE"TAR(D,8) "OTHERWISE

&)"THEY CAN ONLY BE"TAB(@,7)"DEFUSED O
AVOID THEM"
PRINTTAE(2,10) "YOU SCORE FOR"TAB(@,11) "DEFUSING E

BONUS"TAB(1,12)"POINTS ARE AWARDED"TAB(2,13)"FOR S

ECURING THE"TAB(@,14) "FLAGS AND LURING THE"TAE(@®,15)"FU
RSUING BOOTS ONTO"TAB(Z,16) "DEFUSED EOMES. "

1300 COLOURAL:PRINTTAB(2,18)CHR$224" BOME"

131@ COLOURS: COLOURIZ®: FRINTTAB(2,19) " 1" :COLOUR1Z28: FRI
NTTAEB(3,19)" ACTIVE BOMB"

1320 COLOUR14:FPRINTTAE(Z,20)CHR$229" DEFUSED BOMB"

@ COLOUR1:FPRINTTAEB(Z,21)CHR$225" BOOT"
1240 COLOURZ:FRINTTAB(Z2,22)CHR#228" FLAG"
1350 COLOURZ:FRINTTAB(2,23)CHR$227" YOUR MAN"

1360 COLOURZ:FRINTTAR(1,25) "CONTROLS: "TAR(2,26) "CAFS-L

OCK LEFT"TAB(2,27)"CTRL RIGHT"TAB{2,28)"1]
UF"THB(¢,_?)“SHIFT DOWN"

1370 COLOURL:PRINTTAE(Z,21) "PRESS <SPACE>»

1780 I1=0:REFPEATI=I+1:S0UND®,-15,1,10: UNTIlI-S

139@ IFINEEY#(10@)=" "THEN14@Q@ELSE1380

140@ ENDPROC

141@ DEFFROCBOOT

1420 IFBETA=RAZTHEN1A4@0

14730 GO%=G0D%+1: IFGOD%< *SP%

1440 AZ=A%Z+1

45@ IFAY:-RAL A%Z=1

14460 IFS1%Z(A%)=—32AND EBT%<>RALTHEN144@

1470 *FX21,6

1480 =Fx21,7

1498 COLOUR4:VDUZ1 ,S1%(AXL) ,S24X(A%) ,224

1508 R1%=S1%(AX) : 2%=82% (A%L)

1518 S1Z(AL)=S1%L(A%L) +(S1%L(A%L) >SX%L) - (S1%L (A%
%I=S2%(A%L)+ (S2% (A%L) >SYZL)—(S24 (A%L)<SYL)

1520 mv%Z=FNPT (S1%(A%) ,S2% (A%) ) :mvoX%=FNpt (S1% (A%) ,
i

1538 IFmv%=14 SOUND®@,1,5,1:BT%=BT%+1:S5C%=SC%+10@:COLOU

THEN16&00

<8X%) :82% (A

S2%4 (A

R4:VDUZ1 ,01%,02%,22 ”1 Slv(ﬂ/l +S2%(A%L) ,224:S1%(AL)=-32
:6GO0TO159@

154@ IFmv¥%=2 PROCDEAD

155@ IFmv%=Z= SC¥%=SC%Z-S@

156@ IFmvZ%Z=60R mvoZ%=5 S1%(A%)=01%:S2%(A%)=02%

157@ SOUND%12,2,50,10: SOUNDZ,=,50,1

1580 COLOUR1:VDUZ1,51% (A%) ,S2% (A%)

1592 GO%=0

140 ENDFPROC

1418 DEFPROCHISCORE

1620 CLS

143@ IFSC%>VAL (A$(1,@)) PRINT"ENTER YOUR NAME. ": A% (1,0

)=STR$(SCL) :PRINT "AF (1,0 "....";: INFUTA$(1,1)

1640 REFEAT: SWAF=0

1650 1%=0:REPEAT: I%=1%+1
1660 IFVAL (A$(1%,@)) >VAL (A$(1%+1,@)) BF=AF(I1%+1,0)
TAF(IY+1 D) =AF (1%, M) :AF(I%,0)=B$: B+=A$ (1%+1,1) :A$(I%+1,
1)=A%$(1%,1):A$ (1%, 1) =B$: SWAP=1

1670 UNTILI%=%

1680 UNTILSWAP=0

1690 CLS:COLOURL: PRINTTAE(3) "HALL OF FAME. "

170@ COLOURZ:FORI%=1@TO1STEF-1:A%=LEN(A$(1%,0)) :PRINT
TAB(6—A%) s A$(I%,@):". .. ";A$(I%,1) sNEXT

171@ COLOURL:PRINT ‘TAE(3) "PRESS <SPACE>"::A$=GET$

1728 ENDFROC

173@ DEFFNFT (d%,e%)

174@ =POINT ((d%x*64) +32,1008- (e%*32))

1750 DEFFNpt (f%,g%)

1760 =FOINT( (f%x64)+32,

1023— (g%*32))

>
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Small business can now

stop going by the book.

For under £1,000 a small business can now
equipitself witha BBC Microcomputer,adiscdrive,
a word processor and printer.

(All tax deductible by the way.)

Once you've parted with that money, you'll
find that business has never been brisker.

Because now, there’s a new series of floppy
disc software specially for the smaller business.

It has been developed by Acornsoft, the
software division of Acorn Computers who are
the manufacturers of the BBC Micro.

For only £24.95, each disc can store volumes
of vital bookwork which can be updated and
amended in a fraction of the conventional time.

And there is a disc to cover most aspects of
paperwork and book-keeping.

The Invoicing package.

This program stores details of products, VAT
numbers and. of course, the names and addresses
of your customers. As orders
come in, you simply record
them.Then, when its time
to invoice, you just press a
few keys and each invoice

e
or credit note is printed

N
automatically in seconds.

Allowing for variable terms of trading, the
system calculates and prints discounts. And it
should help to improve your cash flow dramatically.

The Order Processing package.
With this program,
you can confirm your
customers’ orders, prepare
and print despatch notes
and make fast analyses of
individual orders or

of all the orders
stored on disc.

The Accounts Receivable package.
Now, it couldnt be casier to keep
your customer accounts under control.
In an instant, you can analyse
debtors, produce {111+
statements, keep

a check on any s Vs 2
credit limit and ,ﬁﬁwm 3
calculate VAT out- docoul: >

put automatically.

Using this package

in conjunction with the invoicing package,
you can also keep tabs on payments received
against payments outstanding.

The Accounts Payable
package.
This package will keep /_;@00,9\)7.
you fully up-to-date .
on how much you NCeounts |
owe and who to. In e
addition. it calculates

L




nput VAT and, used with the Accounts Receivable  Average value of the business they dowith you, or

package, produces instant VAT returns. whether they are good or bad payers.

It also highlights settlement discounts, Then, when you are doing a mailing, you
produces remittance advices and provides an simply choose the group or groups of customers
'mmediate analysis of all creditors. you want.

The Stock Control package. At £24.95 each, these packages

Touch a few keys and you have instant access could be priceless.

0 stock status and auto- =1 g Each package comes with clear instructions
natic analysis by quantity =1 — on how to get the program running so that you

and value. " 3 — can devote much more of your time to more

Lonsequentlw it’s easy | profitable activities.

‘or you to maintain correct -5iUL If you're a credit card holder.you can order any

stocking levels, having an E 0 RQL or all of the packages by ringing: 01-200 0200
arly warning of out-of- anytime. Or 0933 79300 during office hours.

-tock situations or the likelihood of over-stocking. (By ringing the same number, you can get the

address of your nearest stockist, or full
details of the BBC Microcomputer

system if you don’t already have one.)

Alternatively, you can order

the packages by sendmg the order

form below to: Acornsoft,

c¢/o Vector Marketing, Denington

Estate,Wellingborough,Northants
NN8 2RL. Please allow 28 days

for delivery.
2 Credit card holders,
phone 01-200 0200, anytime.
Or 0933 79300, during office

S  hours.

The Pur(‘l’la-:inUr pa(‘kaﬂt’

To: Acornsoft. ¢/o Vector Marketing. Denington Estate,
Wellingborough. Northants NN8 2RL.

All your supphels names and addresses go
P]ease send me the following business software

to the disc. Then they can be retrieved mstantly

packages at £24.95 each. (Code
- preparing and printing _ gt \cornsoft
) ] = PROGRAM QUANTITY | TOTAI use only.)
ers. Invoicing ' SNB 08
All order data can be Cuigs Blogesion. LLL
- ccount rCevab |}
alled in seconds. allow- Purchasing AT e SNB13
s vou to check on orders, ]‘"“’;‘ “ontrol \:ﬁ I
i . 5 % Purchasing SN
d suppliers’ invoices and Mailing 0 R TR A P

record all deliveries.
The Mailing package.

Instead of the sholﬂun method of sending
ilshots, this package enables you to refine each
iling down to the customers who are most likely

TOTAL

!

|

|

|

|

|

|

| I enclose PO/cheque payable to Acornsoft Ltd. Or charge my
| credit card.

| Card Number
|

|

\

|

|

l

|

|

Amex/Diners/Visa/Acceess (Delete)

Please send me details of the BBC Microcomputer System [

re ..pond — Name
[t gives you a rapidly gt T ,a_w Address. e
r'----ll’)]@ malhnﬂr file of L s T e Posteote =0 INEEIE IR
ir customers, accordlng -»""M,Q},L-‘-’ﬁ—? { Signature
nv e I‘itf‘!‘i{)n VOl] ChOOSP -‘ Slos | Registered No. 1524763 VAT Ne. 215 8123 85
3 o f2k- _

e of company, for inst-

e. or type of business. /

ACORNSSFT




SOFTWARE COMPE

/10

Competition

It's nice to see so many of the
traditional BBC software houses
either converting old games to
run on the Electron or releasing
brand new games for the new
machine. this issue A&B has join-
ed up with arcade favourites,
Postern to put up for grabs two of
their latest games.

POSTERN
PEOPLE

Heading up Postern is Patricia
Constantine. It is unusual enough
to find a software company head-
ed by a woman, but Patricia's
background is one of sales and
marketing, from being a buyer at
such well known stores as Har-
rods and Debenhams through to
being a database manager selling
Prestel. The move into selling
software was therefore not so ex-
traordinary.

Postern began producing
games for the BBC at an early
stage, since it is Patricia’s belief
that it is the machine which most
kids would like to own if they had
the money. There is no doubt
that there is a huge market for
some other machines, but she
feels that ultimately the greater

sophistication of the BBC will en-
sure its long term success. She is
confident that the Electron will
enjoy a similar success and it is a
policy of the company to ensure
that as many of its games as
possible are transferred on to
both machines.

THE
COMPETITION

This is your chance to win two of
Postern’s latest games,
Xanagrams and Pengwyn, both
available on one tape for either
BBC ‘B’ or Electron.

All you have to do is see
how many words you can make
from the phrase “I'm a Postern
Person”.

The first 15 correct entries
out of the bag will each receive a
copy of Pengwyn and
Xanagrams, worth £6.95 each.

Send your entries to:

A&B Computing,

Postern Competition,

Number One, Golden Square,
London WI1R 3AB.

Mark on your envelope the
number of words you think you

have found in the phrase “I'm a
Postern Person”.

The winners of the competi-
tion will be the first 15 entries with
the largest total number of words.
The winner will be notified once
the competition has closed and
the results will be published in a
future issue of A&B Computing.
The competition is open to all UK
readers of A&B except
employees of Argus Specialist
Publications Ltd., their printers,

and distributors or employees of
Postern Ltd., or anyone con-
nected with the competition.

As long as the correct
coupon is used for each entry,
there is no limit to the number of
entries per person. All entries
must be postmarked before 20th
June 1984. No correspondence
will be entered into with reference
to the results and it is a condition
of entry that the editor’s decision
is accepted as final.

A&B COMPUTING COMPETITION

Thanks to all those entered
the Griffin Software competition
in the Jan/Feb edition. The stan-
dard of entry was a very high,
although not all the procedures
were considered of a sufficiently
educational bent to win. Here
then are the winning entries.
Hopefully they will prove useful
additions to your library of
routines.

WINNERS

The purpose of the procedure is
to provide a choice between hav-
ing sound on or off during a run.
One very important reason for
providing this choice is that
children like using programs
because they can make as many
mistake as they wish in private.
However some programs have
an audible commentary of a
child’s progress. Also a noisy pro-
gram that you are not using can
be a definite distraction! The pro-
cedure is a cut down version of
one of the procedures in our
BBC Micro Procedure and Func-
tion Library. (Readers interested
in using the library should write to
me at the address below). We
have excluded printing the
response to the screen and also
disabling the cursor keys, to get
the thing down to ten lines. On
the other hand, no compromose
has been made in terms of struc-
ture. There is no GOTO, and all
variables have been declared

LOCAL so that the procedure is
completely self-contained. Nor is
there any direct memory access.
REMs have been omitted partly
for the sake of clarity but also
because they are passsed to the

Command Line Interpreter if
they follow an risk command
and upset th ioning of that

command. [t i

herefore impossi-
ble to REM even

e in a consis-
tent way. But
each line follows
1010 that if these
variables are used in the main
program t alues will not be
changed ) These are the ac-

ceptable esses. 1030 The
message han 20 characters
so is © ne in all modes.
1040 h the keyboard buffer.
{ t a key press . . . 1060

n one we want. 1070 If it

1 the sound off. 1080
it is Y or y turn the sound on.
Note that you cannot
ime that the sound is already

10 REPEAT

20 PROCsoundchoice
30 VDU7

40 UNTIL FALSE

RUN

The prize, if won, will go into
the LEA Software Library for in-
spection purposes.

Winner: Kirkless Microelectronics
Centre, Huddersfield.
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1000 DEFFROCsoundch

clce

1010 LOCAL G, 0Ks

1020 OkEs="YyvNn"

loa0sERINT "*Savnd. on® (Y /M)

1040 ¥XFX15,1

1050 REFEAT G#=GET%

1060 UNTIL INSTR(OES$,EHS) >0

1970 IF INSTROESE5) 22 THENXFX210, 1
1080 IF INSTR(OES$,G%) <35 THENXFXZ210,0
1090 ENDFROC

Being a complete newcomer
to computing has meant writing
and running educational pro-
grams while still learning BASIC.
As monitoring each child’s pro-
gress proved difficult and I found
that some children tended not to
ask for help when stuck, | needed
some way of making sure | was
called to assist them. [ therefore
started writing programs and
amending commercial software,
where possible, to keep a percen-
tage score. The next stage was to

add a procedure to prevent the
child continuing without
assistance if their score reflected a
lack of understanding of the sub-
ject. The following procedure
proves useful and is called at the
end of the routine as follows:
1000 IF score% ( X PROCAID
(X being the percentage score re-
quired by the teacher to indicate
the minimum level of understan-
ding.)

Winner: Mr Nigel Hunt, Bagshot,
Surrey

18DEF PROCAID:REM defines procedu

re

20 ON ERROR PRINT"DO NOT PRESS ES
CAPE, SCORE="j;score¥%;"%" :REM preven
ts pupil from using Escape key to av
oid procedure and keeps a record of

the score obtained

3@ REFEAT:REM sets up loop which

requires action by
pil can continue
4AFRINT TAB(B)"

teacher before pu

FLEASE CALL YDUR

TEACHER" ":REM tells pupil action to

take

2@ INFUT A%: REM waits for respon

se from keyboard

6@ UNTIL A$="XYLOFHBNE":

REM read

s teachers password allowing the pro
cedure to continue (note—-choose a pa
ssword that is difficult for the chi
l1d to spell and substitute numerals
for letters where possible eg:® for
o}

78 PRINT " PUFPIL SCORED ";scoreZ;
"A": REM displays pupil ‘s score

8@ INFUT "DO YOU WISH TO RUN THE
PROGRAM AGAIN? (Y/MN)" B#F: REM asks t

eacher if they wish to run the progr
am again and waits for response
7@ IF B#<>"Y" END: REM actions te
achers response by ending program or
returning to main body of program (
note—main program may require separa
te instruction to rerun entire progr
am}
1@BENDPROC: REM ends procedure

This program produces letters of Winner: Mr G. Trueman, Hud-
any size in any graphics mode. dersfield.

Z200DEFPROCLETTER (X% ,Y%Z,size’,colou
rZ,LL):REM The co-ords of the requir
ed letter:size¥=the size of the lett
er:colourZ%=the colour of the letter:
L%Z=the ASCII code of the required le
tter

210F0R GY%=49152+((L%Z-32)%8) TO 491
99+ ({(L%4-32)%#8) :REM Finds the ROM pos
ition of the ASCII code of the regui
red letter

220FOR TEST=7 TO @ STEP —-1:REM Set
s the loop to examine the ROM positi
ons

2IDIF (2" TESTZAND?GX) =2"TEST THEN &G
COL@,colour’% ELSE GCOL@,@:REM Checks

the values in ROM and sets the grap
hics colour

2A48MOVE (X%+ ( (B-TESTXL) ¥2#sizeZ) ) +(2
*¥sizel) , (YZ-((GX MOD B*4x*sizeX)):REM

Moves cursor to first graphics posi
tion

25OMOVE (XZ+ ((B-TESTZL) #2¥#sizeX) ) +2%
sizeX, (Y4A—-((G% MOD 8x*4#sizel) ) +4%¥siz
e%:REM Moves cursor to second graphi
cs position

260FPLOTES, (XX+ ((B-TESTXZ) *2#sizeil) )
s (YZ—((GXL MOD 8#*#4%sizel)):REM +fills
hal+ of the rectangle in the letter
making rectangle

270PLOT8ES, (X%+ ((B-TESTX) *2%#sizel) )
s (YZ—((GZ MOD B*4%sizei))+4¥size’:RE
M Completes the filling of the recta
ngle

ZB8@NEXT TESTY%:REM Returns the loop

for drawing then returns the loop +
or examining ROM

29BENDPROC
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Unicorn opens
5new channels

for the BBC.

The BBC Model B micro packs a lot of
potential. As a basic computer, it is reliable,
efficient and simple to use-but, more than that,
it is the first step on the road to a complete
computer system.

TORCH COMPUTERS have chosen the
BBC micro as the heart of their open channel
system-UNICORN. UNICORN means a wide
choice of upgrade channels to transform your
BBCinto a complete business system, a fully
communicating workstation, or a high-
powered 32-bit data processor.

At the gateway to the Communications
Channel is the UNICORN ZEP100-a 64K
processor board and the software needed to
promote your Model B intoa TORCHNET
local area network station. Further along the
channel, the UNICORN FDP240 will provide
twin 400K floppy disc drives, which with the
addition of the ZEP100 will result in a Z80
disc pack.

The UNICORN Business Channel
develops the BBC micro into a flexible pro-
fessional tool equipped to manage the most
complex business requirements. Opening
with the HDP240-a simple but powerful disc
drive, the channel provides for any level of
upgrade from the well-proven ZDP240

(TORCH Z80 Disc Pack) up to the ultimate
addition-the UNICORN -combining the
HDP68K -a 32-bit 68000 processor with the
UNIX® operating system.

And if you get lost in the by-passes and
flyovers around your BBC, there is one simple
route for you to follow -the straight channel to
your nearest TORCH UNICORN dealer. He will
assess your requirements, then recommend
the ideal solution to cope with your present
and future needs.

For full colour product brochure, price list
and the name of your nearest TORCH
UNICORN dealer, just clip the coupon.

UNICORN

Open channels for the BBC micro.

To: Torch Computers Ltd., Abberley House, Great Shelford,
Cambridge CB2 5LQ. Telephone: Cambridge (0223) 841000.

Please channel further details on the Unicorn range to:

Name
Address

Text and Graphics provided by BBC Model B.
Keyboard provided by BBC Model B.
Disc interfaces are necessary for use with the Unicorn range.

CP/Mis aregistered trademark of Digital Research Inc.
Unix is a registered trademark of Bell Telephone Laboratories Inc.



0D

W. Edmunds

Ponftoon

First of all, 1 would like it
understood that this is the first
completed program [ have pro-
duced for the BBC micro
(although | have had some
previous experience with
BASIC), and, therefore, [ hope
will provide inspiration to any
novices reading this publication.
Also, perhaps it will inspire the
experienced programmers to
make any obvious im-
provements, or write in with any
recommendations.

The game itself is designed
for one player with the micro ac-
ting as banker. The program
prints cards onto the screen in full
colour. Standard rules apply,
although ‘burning’ and ‘splitting’
are not implemented. The player
states how much money he or
she is prepared to risk when (s)he
enters the casino, and the max-
imum bet per turn is decided
from that. The player is dealt one
card at a time, after which (s)he
has to decide whether to stick,
twist, or buy a card. The player
must bet a minimum of £1 on the
first card. He can then bet after
each card providing that (s)he
hasn't already twisted, he has
enough money left, and he bets
an amount less than or equal to
his previous bet on that hand.
The running totals of the amount
bet, left, and the total of the cards
are all displayed after each card is
dealt. Two card totals are
sometimes shown when the
player holds an ace.

After the player is satisfied
with his or her hand the bank will
display its cards and a winner will
result. Winnings are calculated at
twice the amount bet, although
double winnings are paid on at-
taining a successful PONTOON
of FIVE-CARD TRICK. The
player can leave the casino after
any hand, but (s)he is forced to
leave if he runs out of money.

PROGRAM
DESCRIPTION

The game is divided up into two
programs. The first of which
simply sets up a title page, gives
instructions if required (PRO-
CINSTRUCT), and sets PAGE to
&EOQ, where necessary, before
running the second program
Pont2”,

“Mode 1 Pont2” is written

Plaving Pontoon on vour entirely in Mode 1 and consists of

a number of procedures, which I

BBC is j“St as mUCh fun have tried to give obvious names.
as the real thing. VARIABLES

PONTOON and FIVECARD act

Perha ps a little eaSier on as markers for special hands and

decide when to pay double winn-

the pocket, definitely =

CAMWIV and CASH contain the

qUiCKer and there's a initial amount of money the

player has the running total,

certain thrill to be {Fé]E?FC:;‘fi]yBET hold the total bet
gained by beating your & oo i smount e

next bet must not exceed.

micro hands down. BETFLG indicates that the

previous bet was illegal.

ATOTE, ATOT, MYTOTE and
MYTOT contain the totals of
each hand.

AFLAG and MYFLAG indicate if
an ace is held in each hand.
ACARD, BCARD and CCARD
hold the current card being inter-

ntain the suit
werical form and
as a user- ned graphics
2. a heart, diamond

the essential
are used, but
rily e the form of
sordinates and tem-

porary st

THE MAIN
PROGRAM

nes 10-190 contain the main

the rest is made up of

the mode, initial
s and arrays.

L 090 ask how much
money the player has come with
and work out the,maximum bet

ARRAYS

CARDS(52) — contains the pack of shuffled cards in the form

of numbers 1 to 52. s the most powerful

ne ou

PACK(52) — contains the unshuffled pack to facilitate program line calling all the pro-

shuffling. cedures for each hand.
AHAND(5) holds the player’s uninterpreted hand Lines 170-190 find out if the
AHND65)  — holds the player’s interpreted hand player can afford to continue, or
MYHAND(5) and MYHND(5) same as two above, but for the wants to continue for another
bankers hand. hand.
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GAME/PONTOON Jf

AMIRRER S
T L

N P =

RN
G

L 1]
0T

PROCEDURES

“ROCINITIAL sets up the user-
‘efined characters for the sym-
cols heart, club, diamond and
pade. It also sets up characters
r the face on the court cards,
'd a number ten for the corners
f the four ten-cards.
PROCSHUFFLE shuffles
e cards at the start of the game
d also after the banker gets a
ONTOON. The player has the
ption as to whether or not the
ards are shuffled if (s)the gets a
ONTOON.
The outlines of the cards and
~e shading are carried out by the
scedures PROCBOX and
ROCMYBOX. These call one
more of the following pro-
edures: PROCONE, PROCT-
D, PROCFOUR, PROCSIX,
d PROCPICTURE; according
the number of symbols, or the
-ture to be displayed on each
:rd. It is, perhaps, obvious that
picture of a card containing,
/. three hearts can be drawn by
mbining PROCONE and PRO-
TWO. Similarly, PROCONE,
ZOCTWO and PROCSIX can
combined to produce a nine-

PROCDEAL deals the first

-ards to each player, allows
player to bet and continue his
~d until completion.

WEHT T
%

Rt L
ki 'l..lI

B
wffss
whlase walbee

A

i
sl

1k

- B B

S

3

4”“
4”%

.|||5|.
3

PROCDEALME decides if
the banker wants further c
whether to stick. If fur
are required they are deal
If the player gets a pon
under normal conditions the
banker is shown. PROCPON-
TOON acts out this role by, first
of all, figuring out if the banker
holds a higher pontoon. If this is
not the case, then the banker will
try for a FIVE-CARD—TRICK
when passed onto PRO-
CDEALME.

PROCINTERPRET(AC-
ARD) interprets each card as it is
passed to it. [nitially, it receives a
number between 1 and 52. From
this it calculates the value and suit
of the card.

PROCCOUNT displays the
cash totals at the top of the
screen.

PROCSUMUP keeps a run-
ning total of each hand, and
displays this information on the
screen.

PROCCHECKBET keeps a
close eye on the player’s betting
and makes certain that it is within
the required bounds.

PROCWINNER ascertains
the winner of each hand and
makes the appropriate ad-
justments to the player’s cash
balance.

PROCFINISH occurs when
the player runs out of money, or

I I,

il

ﬂ“p

R I T

I L

h ok
ok
o -!-9

on the screen giving the profit

qu
.||||§.

.||||5.

when (s)he wishes to leave the

game. A final message is printed margin, or lack of it, on this run.

PROGRAM LISTING 1

IPREM#* 5 F 3 FF ¥ HF F X F R R X ¥ %% %%
2@REM* PONTOON by W.Edmunds #
TOREM* #2532 4R XA R AR AR R XX R XX RR
4@MODE1: COLDURZ2: PRINTTAB (15, 1@) "PONTOON"; TAB(15,11) "
“;TAB(11,14)"by Bill Edmunds":COLOUR1:PRINTTAB (@
,3@) "INSTRUCTIONS (Y OR N)?"; :L=GET: IFL=B9PROCINSTRUCT
SOMODE&:PRINT"Flease wait a minute":COLOURG
6@IFPAGE=%E@@ CHAIN"Font2":END
7O*KEY@!MLOAD"FPont2" I\MFDRJ%Z=FAGE TO TOF STEP 4:!'(J%-
2816)="'J%:NEXT: PAGE=%EDB@ ! MOLD ! MRUN | M
8@*FX138,0,128
FBEND
120
11@DEFPROCINSTRUCT: CLS: COLOUR2
120COL0OURZ:PRINTTAB(12,1) "INSTRUCTIONS"; TAB(12,2)"
" : COLOURS
1ZOPRINTTAB(4,4) "These instuctions assume a basic
knowledge of the game of PONTOON al- though ‘burning
and ‘splitting’ are notpermitted.”
140COLOURL1:PRINT:z: PRINT" The pack
e start of each game and also when the bank gets
a pontoon. If you get a pontoon, then you have the o
ption as to whether or not the pack is to be shuffled.”
:COLOURZ2: FRINT
1SOPRINT" A card may be bought at any stage duri
ng the game, providing you haven't already twisted. Yo
u will be asked to place a bet after your first card
is dealt. Any subsequent bets on that hand”
16OPRINT"must be less than or equal to the prev
ios bet.":COLOURL1:FPRINT:PRINT"Remember:"; TAB(4,25) "ACES
count as 1 or 11"
17BPRINTTAB(4,27)"A S—card-trick beats a pontoon":COL
OUR3:FPRINTTAB(@,30@) "FRESS ANY KEY TO CONTINUE";:L=GET:E
NDFPROC

CONTINUED OVER

is shuffled at th
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_. MODEL

B/ELECTRON

PROGRAM LISTING 2

1@ MODE1:PONTOON=@:COLOURZ2: X=RND (-TIME)
28 DIM CARDS(S52) ,PACK(52) ,AHAND (5) , AHND (5) ,MYHAND (5)
yMYHND (5)
3@ CLS:PRINT"HOW MUCH CAN YOU AFFORD TO LOSE TODAY?"
4@ PRINT: INPUT"® “"CASH: IFCASH>@THENLO
S@ PRINTTAB(@,S) "SORRY, YDU HAVE NOT BEEN ALLDWED IN
THE CASINO. ":END
60 MAXBET=CASH DIV4:CAMWIV=CASH: IFMAXBET<SMAXBET=1
7@ IFMAXBET >5S00@MAXBET=5000
80 PRINTTAB(@,5) "MAXIMUM BET ALLOWED IS " "3;MAXBET
@ PRINTTAB(25,1@)"G0O0OD LUCK!";TAB(@,2@) "PRESS ANY K
EY TO CONTINUE":L=GET
120 CLS:PROCINITIAL: PROCSHUFFLE
11@ IFPONTOON=Z2CLS:PROCSHUFFLE: GOTO138@
120 IFPONTOON=1CLS:PRINT"DO YOU WANT THE PACK
HUFFLED?" : L=GET: IFL=89PROCSHUFFLE
130 PONTOON=@:FIVECARD=@: TBET=0: BET=0: BUST=0: 12=0: X=6
4:13=0: 14=2: 15=0: [6=2:17=2
140 CLS:PROCCOUNT
15@ FORI=1TOS: AHAND (1) =0: AHND (1) =0: MYHAND (I)=0: MYHND (
I)=@:NEXT
168 PROCDEAL : FROCDEALME : PROCMI XUFCARDS: PROCWINNER: BET
=@: PROCCOUNT
170 FORI=1TOS@@@: NEXT: IFCASH<1THEN19@
180 FRINTTAB (20,30) "ANOTHER HAND?";:L=GET: IFL<>78THEN
11@
192
200
210
220
230
240
250
260
272
280
29a

TO

TO BE S

FORT=1TOZ@0@: NEXT: PROCF INISH: END

DEFPROCSHUFFLE: COLDUR1: PRINT"SHUFFLING"
FORI=1TOSZ2: PACK(I)=1:NEXT

N=52: FORI=1TO52: CARD=RND (N) : IFN=1THENCARD=1
CARDS (1) =FACK (CARD) : IFCARD=52THEN260
FORI1=(CARD+1) TON: PACK (I1-1)=PACK(I1):NEXTI1
N=N-1:NEXTI:CLS:COLOURZ2: ENDPROC

DEFPROCMIXUPCARDS: I18=53—(I7+12)
FORI=I7 TD1STEP-1:CARDS (I8)=MYHAND (I):IB8=1I8+1:NEX
T
30@ FORI=IZ TO1STEP-1:CARDS(IB)=AHAND(I): I8=I8+1:NEXT
: ENDPROC
310
320
330
40
350

DEFPROCMYBOX : COLOUR131
IFSUIT<238COLOURL: ELSE COLOURA
I1S=15+1:X1=X+140: MOVEX , 450
DRAWX1,450: PLOT8S, X1,220: DRAWX ,22@: PLOTAES, X, 450

368 PRINTTAB(I&,18)CHR$ (PIC) ; TAB (16+4,24) CHR$ (PIC)

378 I4=164:B=18:0NCCARD GOSUB47@,480,490,500,510,520,5
30,540,550 ,560,570@,580,590

380 COLOURZ:COLOUR1Z28: 16=16+7: X=X+224: ENDPROC

390

400

410

420

42@

440
)

45@ DNCCARD GOSUB47@,480,490,500,510,520,530,540,550,
S&40,57@,580,590

4468 14=14+7:X=X+224:COLOUR128: COLOURZ: ENDFROC

47@ PROCONE (14,B) :RETURN

480 PROCTWO(I4,B):RETURN

499 PROCONE (14,B) :PROCTWO(I4,B) : RETURN

S0@ PROCFOUR(I4,B):RETURN

51@ PROCONE (14,B) : PROCFOUR (I4,B) : RETURN

2@ PROCSIX(I4,B):RETURN

S3@ PROCONE (14,B-1):PROCSIX(14,B):RETURN

S4@ FROCTWO(I4,B):PROCSIX(I4,B):RETURN

S5@ PROCONE (14,B) :PROCTWO(I4,B) :PROCSIX (I4,B) :RETURN

DEFPROCBOX : B=4

COLOUR131: IFSUIT<238COLOUR1: ELSE COLOUR4

I3=13+1: X1=X+16@: MOVEX , 700

DRAWX1,900: FLOT8S5,X1,67@: DRAWX,4670: FLOT8S5, X ,700
FRINTTAB(I4,4)CHR# (FIC):PRINTTAB(I4+4,10)CHR® (PIC

S60
578

580

+ 255,

590

26,255,255:VDU23,232,0,0,0,32,946,224 ,224 ,224: PROCPICTUR
E(I4,B):RETURN

=11
410
&20
&30
640
&58

768

sy
255,231:VDU23,232,0,0,0,224,192,192,192,224: PROCP1I
CTURE(I4,B) :RETURN

PROCFOUR (14 ,B) : PROCSIX (14,B) : RETURN
vDUZ23,230,8,0,0,6,6,7,7,7: VDU23,231,0,0,0,0,0,255
,255,255: VDU23,232,0,0,0,96,95,224, 224,224 : PROCPICTURE (
14,B) : RETURN

vDUZ23,230,0,0,0,7,3,3,3,7:VDU23,231,0,0,0,231,255

vDU23,230,8,0,0,4,6,7,7,7:VDU23,231,0,2,0,24,40,1

DEFFROCINTERFPRET (ACARD)
SUIT=(ACARD-1)DIV1I3+2346: SUIT$=CHRS% (SU
ACARD=( (ACARD-1)MOD13) +1: FIC=ACARD+48
IFACARD=18THENPIC=248
IFACARD=11THENFPIC=ASC"J"
IFACARD=12THENPIC=ASC"0Q"
IFACARD=13THENFIC=ASC"E"
IFACARD=1THENPIC=ASC"A"

BCARD=ACARD: CCARD=ACARD: IFBCARD > 12BCARD=10
ENDFROC

Im

DEFFROCDEALME
IFPONTOON=@X=564

IFBUST=10R PONTOON>1ENDPROC
IFPONTOON=1THENE1@

FORI=1TO2: PROCINTERPRET (MYHAND (I} ) : MYHND (I)=BCARD

: FROCMYBOX: NEXT

77@
780
770
800
NB7P
812
820
830

PROCSUMUF

IFFIVECARD=1THENS1@
IFMYTOTE>=14THENS7@

IF (MYTOTE+1@) >=15AND (MYTOTE+1@) <=21ANDMYFLAG=1THE
I7=17+1:MYHAND (17)=CARDS(1)
FORI=1TOS1:CARDS (1)=CARDS (I+1):zNEXT
PROCINTERPRET (MYHAND (I7) ) : MYHND (17)=BCARD: PROCMYB

0X: PROCSUMUP

840
8508
840
a7e
880
870
0@

IFFIVECARD=1ANDMYTOTE>21 THENB7@
IF 17=5F IVECARD=F IVECARD+2: GOTO87@
GOTO77@

PROCSUMUP : ENDPFROC

DEFFROCDEAL
REPEAT: I12=12+1

a8
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GAME/PONTOON

?1@ AHAND (I2)=CARDS (1) : MYHAND (I12)=CARDS (2)

92@ FORI=1TOS@:CARDS(I)=CARDS(I+2) :NEXT

3@ PROCINTERPRET (AHAND (I2)):AHND (I2)=BCARD: PROCBOX:P
ROCSUMUF

4@ REPEAT: IFI2=1PRINTTAB(@,14)BLANKS$; TAB(@,14) "HOW M
UCH DO YOU WANT TO BET? ";:INPUT"' "BET:CURBET=MAXBET:PR
DCCHECKBET: IFBETFLG=1FORI=1TO300@: NEXT

5@ UNTILBETFLG=0

96@ IFI2=1TBET=TBET+BET:PROCCOUNT

7@ UNTILIZ=2

988 IFBUST=10RATOTE=21ENDFROC

9@ IFATOTE=11ANDAFLAG=1ANDAHND (3) =@FROCPONTOON: ENDPR
oc

1008 PRINTTAB(@,14)"DD YDU WANT TO STICK(S), BUY(B), O

R"; TAB(@,15) "TWIST(T)?";
101@ REPEAT:L=GET:UNTILL=830RL=&40RL=84

1028 IFL=B3THEN1120

1@3@ IFL=84CURBET=0:G0T0O1070

124@ REPEAT:PRINTTABE (@, 14)BLANKS; TAB(@,14) "HOW MUCH DO
YOU WANT TO BET? "3;:INPUT" "BET:PROCCHECKBET: IFBETFLG=
1FORI=1TO3@00: NEXT

1@05@ UNTILBETFLG=0

106@ TBET=TBET+BET:PROCCOUNT

1@7@ I2=I2+1:AHAND (12)=CARDS (1)

1880 FORI=1T0OS1:CARDS(I)=CARDS(I+1) :NEXT

1298 PROCINTERPRET (AHAND (I2)) : AHND (12)=BCARD: PROCBOX: P
ROCSUMUP: IFBUST=1ENDPROC

1100 IFIZ=5FPROCSUMUP:FIVECARD=1: ENDFPROC

1110 GOTO?8@

1120 PROCSUMUP: IFATOTE >15SENDPROC

113@ IFATOTE>SANDATOTE< 12ZANDAFLAG=1ENDFROC

114@ PRINTTAB(@,14)BLANK$; TAB(D,14)"TOTAL MUST BE 146 D
R MORE":FORT=1TO300@: NEXT: GOTO1000

115@

11640 DEFPROCCOUNT

1170 CASH=CASH-BET:PRINTTAB (@,0) BLANK%

1180 PRINTTAB(@,1) "AMOUNT LEFT "";CASH

119@ PRINTTAB(@,2)"TOTAL BET ""3TBET

1208 ENDFROC

1218

1220 DEFPROCFINISH:CLS

1238 IFCASH>CAMWIYV PRINTTAB(@,5) "CONGRATULATIDONS! YOU"
sTAB(A,7)"LEAVE WITH ""3;CASH;".";TAB(B,11)"A PROFIT OF
T";CASH-CAMWIV; " . ":G0TD1260

1240 IFCAMWIV:CASH PRINTTAB(@,5) "HARD LUCK' YOU LEAVE"
:TAB(@,7)"WITH ""3;CASH;".";TAB(@,11)"A LOSS OF '";CAMWI

V-CASH; ". ": 60701260

1250 PRINTTAB(@,5) "HOW BORING' YOU HAVE";TAB(@,7) "RUN
EVEN AND LEAVE";TAB(@,%)"WITH '";CASH;"."

1260 PRINTTAB(@,15) "PLEASE COME AGAIN!":PRINT: ENDPROC
127@

1280 DEFPROCWINNER

1298 IFBUST=1FRINTTAB(@,2@) "HARD LUCK!'
,22) "BUSTED! ": ENDPROC

130@ IFPONTOON=ZPRINTTAB(@,28)"SHAME' I WIN!'":G0TO1470

131@ IFMYTOTE=11ANDMYFLAG=1ANDMYHND (3) =0ANDPONTOON< 1PO
NTODON=2

1320 IFFIVECARD=ZANDMYTOTE<22THEN1440

133@ IFFIVECARD=3ANDPONTOON=1THEN144@

134@ IFPONTOON=1PRINTTAB(@,28)"FONTOON' YOU COLLECT DO
UBLE WINNINGS'":CASH=CASH+ (3*TBET):60T0147@

135@ IFFIVECARD=1THEN1460

136@ IFFIVECARD=3ANDMYTOTE<12ANDMYFLAG=1MYTOTE=MYTOTE+

YOU HAVE"; TAB(@

IFFIVECARD=3ANDATOTE< 12ANDAFLAG=1ATOTE=ATOTE+1@
IFFIVECARD=3ANDMYTOTE >=ATOTE THEN1440
IFFIVECARD=3ANDMYTOTE<22THEN1468
IFMYTOTE<16ANDMYFLAG=1MYTOTE=MYTOTE+1@
IFMYTOTE>21THEN1450

IFATOTE< 16ANDAFLAG=1ATOTE=ATOTE+1@
IFATOTE:MYTOTE THEN145@

PRINTTAB(@,28) "HARD LUCK! YOU LOSE THIS TIME!":GO

1452 PRINTTAB(@,28)"WELL DONE' YOU WIN THIS TIME!":CAS
H=CASH+ (2% TBET) : GOTO147@

1460 PRINTTAB(@,28) "S-CARD-TRICK!
TIME'": CASH=CASH+ (3*TBET)

147@ PRINTTAB(@,26)"MY TOTAL IS
1480

149@ DEFPROCCHECKBET:BETFLG=1:PRINTTAB(@,14)BLANK$
15@0@ IFCASH<1CURBET=0:BET=@:PRINTTAB(@,14) "YOU HAVE NO
MONEY. I ASSUME YOU TWIST!":FORI=1TO3@00:NEXT:G0TO15460
1510 IFCURBET=@ANDBET=@THEN1546@

152@ IFBET<>INT(BET) PRINTTAB(@,14) "PLEASE BET WHOLE
‘S ONLY":ENDFROC

153@ IFBET>CASH PRINTTAB(@,14)"BUT YDU ONLY HAVE "";CA
SH; " LEFT":ENDPROC

154@ IFBET<1PRINTTAB(@,14)"MINIMUM BET IS °1":ENDPROC
1550 IFBET>CURBET PRINTTAB(@,14)"BET MUST NOT EXCEED °
"3 CURBET : ENDFROC

156@ CURBET=BET:BETFLG=@: ENDPROC

157@

1580 DEFPROCPONTOON: PONTOON=1:FIVECARD=1: ATOT=@:MYTOT=
B: X=64:16=2

159@ FORI=1TO2: PROCINTERPRET (MYHAND (1)) : MYHND (I)=BCARD
: PROCMYBOX : MYTOT=MYTOT+CCARD

160@ PROCINTERPRET (AHAND (1)) : AHND (1) =BCARD: ATOT=ATOT+C
CARD: NEXT : PROCSUMUP

DOUBLE WINNINGS THIS

"3 MYTOTE: ENDFROC

161@ IFMYTOTE=11ANDMYFLAG=1ANDMYTOT >=ATOT PONTODON=2
1420 ENDPROC

1630

1440 DEFPROCSUMUP

165@ AFLAG=0:MYFLAG=@: ATOTE=A:MYTOTE=@

1660 FORI=1TOS: IFAHND (1) =1AFLAG=1

1678 IFMYHND(I)=1MYFLAG=1

1680 ATOTE=ATOTE+AHND (I) :MYTOTE=MYTOTE+MYHND (1) : NEXT
1690 IFPONTOON>@PRINTTAB(@,12)"TOTAL IS "“;ATOTE+1@;"

" : ENDPROC

178@ PRINTTAB(@,12)"TOTAL IS ";ATOTE;" ]

171@ IFATOTE>21BUST=1:ENDPROC

172@ BTOTE=ATOTE+1@: IFAFLAG=1ANDBTOTE<=21PRINTTAB (11,1
2)" OR ";BTOTE

173@ ENDPROC

1740
175@
1768
177@ DEFPROCTWO (X,Y):PRINTTAB (X+2,Y+2)SUITS$; TAB (X+2, Y+
4) SUIT$: ENDPROC r

1780

179@ DEFPROCFOUR (X,Y):PRINTTAB (X+1,Y+2)SUIT$; TAB (X+3,Y
+2)SUITS

188@ PRINTTAB (X+1,Y+4)SUITS; TAB(X+3,Y+4)SUIT$: ENDPROC
1810

182@ DEFPROCSIX(X,Y):PRINTTAB(X+1,Y+1)SUIT$; TAB (X+3,Y+
1)SUITS

1830 PRINTTAB(X+1,Y+3)SUIT$; TAB (X+3,Y+3) SUITS

184@ PRINTTAB(X+1,Y+5)SUIT$; TAB (X+3,Y+5) SUIT$: ENDPROC
185@ DEFPROCPICTURE (X,Y) :PRINTTAB(X+1,Y+1)SUIT$; TAB(X+
1,Y+2) CHR$230; CHR$231 ; CHR$232

184@ PRINTTAB(X+1,Y+3) CHR$224; CHR$225; CHR$2264; TAB (X+1,
Y+4) CHR$227; CHR$228; CHR$229; TAB (X+3, Y+5) SUI T$: ENDPROC
1870
188@
189@
1900
191@
1920
1932
1942
1950
196@
1972
1980
199@
2000

DEFPROCONE (X, Y) :PRINTTAB (X+2,Y+3)SUIT$: ENDPROC

DEFPROCINITIAL: BLANK$=STRINGS (60," ")
VDU23,224,7,4,4,4,4,4,4.4
vDu23,22s5,255,0,2,231,0,24,24,0
vDU23,226,224,32,32,32,32,32,32,32
vDU23,227,4,4,2,1,1,0,0,08
vDuz3,228,08,124,0,0,255,0,8,0
vDU23,229,32,32,44,128,128,0,0,0
vDUZ3,236,54,127,127,127,42,28,8,0
vDU23,237,8,28,62,127,52,28,8,0
vDuz3,23e,8,28,28,107,127,1087,8,28
vDU23,239,8,28,462,127,127,127,28,62
vDuzs,24@,79,201,73,73,73,73,239,0
ENDPROC
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0D

Turtietalk

Tony Self

In this issue [ will explain the
working of the rest of the pro-
gram, which will convert the sim-
ple drawing program you ended
up with in the last issue, into a ful-
ly interactive language in its own
right.

But before we start on the
program [ must apologise to
Micronet 800 members who have
typed in the listing from the last
issue, as this program has been
made available free on Micronet
since then. Unfortunately at the
time the last issue went to press [
had not finalised details with
Micronet.

Now to the program. As in
the last issue I will first explain
briefly the operation of each new
command to be added. | will then
give details of the new pro-
cedures or program lines which
need to be entered to achieve it
and the line number which needs
to be changed in line 5010.

We will start by adding a few
more simple plotting commands
before getting into the meat of
this half of the program.

CR — CURSOR RIGHT — value
required

CU — CURSOR UP — value re-
quired

These commands allow you to
move the cursor about without
drawing lines or altering the
direction the cursor is pointing.
These commands will also cancel
the fill flag if it has been set.

5160 K% =K%AND175:
PROCcursor: X=X
+P % XL%:
MOVEX,Y:PROCec-
ursor:RETURN

Change No. 13 to line 5160

5170 K% =K% AND 175:
PROcursor: Y=Y +
P*XL%:MOVEX,
Y:PROCcursor:RETURN

Change No. 14 to line 5170

HM — Home Cursor

This command will return the
cursor to its home position.
5040 PROCCURSOR

Change No. 3 to line 5040

AG — ANGLE — value required

This command allows direct con-
trol over the direction in which

The second and final
part of our Turtle
Graphics program.

riyly
LAY
LLY

LE
ac
=5 N

(sl -
HMT

the cursor is pointing. The
parameter should hold the new
direction in degrees.

5220 PROCcursor;:AG =P:
IFAG 360THEN
AG=AG MOD 360

5230 IFAG OTHENAG=

360+ (AG MOD 360)
5240 PROCcursor: RETURN

The checks in lines 5220 and
5230 are to ensure that the value
of AG always remains within the
range 0 — 360 no matter what
parameter is entered.

Change No. 17 to line 5220

DF DEFINE — name required
EF END DEFINE

The Define command allows you
to define your own routines,
which one defined can be called
just by entering it's name. These
user defined commands can then
be incorporated in later defini-
tions.

End Define is used to flag
the end of the user defined
routine.

As an example to produce a
routine to draw a square you
need to enter the following com-
mands; DEFINE SQUARE,
REPEAT 4, FORWARD 20,
RIGHT 90, END DEFINE. Hav-
ing entered these commands,
entering SQUARE on its own
which draw a square of sides 20
units in length.

PROCdefine — This pro
cedure is very similar to the first

part of PROCrepeat which was
explained in the last issue. Firstly
we set the define flag and in-
crease the record of the number
of user defined commands by
one. We then put the name of
the new command into our tem-
porary store D$(0,0) and clear
the array element pointed to by
D%. The command name is not
put into it's array element until
the user defined command has
been completed. This is to avoid
the possi f calling the new
command before it has been pro-
perly defined and ending up in an
infinite loop (easily done!). We
then build up the command using
FNinput, like in PROCrepeat. If a
Repeat command is entered we
will enter PROC*epeat and the

be added to the Repeat string.
On ending the erea: string with
END REPEAT the Repeat string
will be added to the current Com-
mand string, see line 11100.
Once we have finished our defini-
tion with END DEFINE, we can

assign the nam the definition
to its correct array element.
5320 PROCdefine:RETURN
Change No. 25 to line 5320
Having entered the procedure to
define you own commmands we

must now enter the routine for in-
terpreting them._ If you remember
from the last issue when FNfind
returns the command number if
sets bit 7 (i.e.) adds 128) if it finds
a user defined command. PROC-
choose then ects control to
either PROCsysex or PRO-
Cdefex depending whether this
bit is set. So, before you start try-
ing to define some commands,
we must enter PROCdefex.

PROCdefex (C%) — This is
recursive proc _ure and you will
need a clear mind to follow your
way through the thinking behind
it.

L% reflects the current level
of recursion. Each time PRO-
Cdefex is entered it is increased
by one, and each time it is exited
it is reduced. We also use here
four of the single byte arrays —
W%,E%.R%E ,N% (see Table 2
— MAR/APR issue).

Let us use an example to
follow through. Lets assume we
have defined the following com-
mands.
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DF SQUARE : RP 4 : FD 20 : RT
90 : ER
- EN

3
DF TRIANGLE : RP 3 : FD 20 :

LT 120

ER : EN

DF HOUSE : SQUARE
TRIANGLE : EN

DF STREET : CR —-75: RP 6 :
PD :

HOUSE : PU: FDI25 7 ER ¢ EN

FURTHER
COMMANDS

Having done this we would clear
the screen and enter STREET.
PROCchoose will call PRO-
Cdefex for the first time, setting
L% to1l. W%?1 will be set to 4
and E%?1 to 1. PROCextract will
then return the first command in
the Command string of STREET
— CURSOR RIGHT -75. This
will be executed by PROCsysex
via PROCchoose. The next com-
mand extracted is REPEAT 6.
Having encountered a Repeat
command (no. 24) R%?1 is set
to the current value of E%?1,
which now points to the first com-
mand in the repeat loop — PEN
DOWN. N%?1 is set to the
parameter of the Repeat com-
mand (i.e. 6), we jump over
PROCchoose.

The next command is PEN
DOWN which will be executed by
PROCsysex. This is followed by
HOUSE, which is a user defined
command, so PROCchoose will
this time call PROCdefex for the
second time. At this stage our
level one pointers are set as
follows:

W%?1 points to the Command
string for STREET
E%?1 points to the
PEN UP

R%?1 points to the
PEN DOWN

E%?] points to the
PEN UP

R%?1 points to the
PEN DOWN

N%?1 shows the number of
repeats to be completed as 4

On entering PROCdefex again
L% is set to 2, W%?2 will point
to the Command string for
HOUSE and E%?2 is set to 1.
PROCextract returns the first
command in this string, which is
vet another user defined com-

command
command
command

command

C S
Command >PRIHT

mand — SQUARE. Again we
drop down another level and L %
is set to 3. SQUARE only consists
of system commands so these will
all be executed using PROC-
system. We then drop out of
PROCdefex for the first time
returning to PROCdefex at level
2. Our level 2 pointers have
remembered where we were and
the next command, TRIANGLE
is extracted. This drops us
straight back to level 3 for this to
be executed. Having done this
we revert to level 2 to finish ex-
ecuting HOUSE and find
ourselves back at level 1 where
we finish- the first loop of
STREET. The END REPEAT
{No. 9) command causes N%?1
to be reduced and E%?1 to be
reset to the value of R%?1 and
the whole process s
repeatedanother five times to
complete the execution of
STREET.

Having now incorporated
the DEFINE command, we can
now add some routines which
support this command.

LI — LIST

This command will list all the user
defined commands currently pre-
sent in the memory. You press
any key to advance the list.

5380 CLS.FOR J% =1 TO

D% :PRINT D$(J%,0):G% =
GET:NEXT:RETURN
Change NO. 30 to line 5380

DS — DESCRIBE — name re-
quired

This command will display the in-
dividual commands which go to
make up the user defined com-
mand named in the parameter.
Again you press any key to ad-
vance the list.

PROCdescribe — This pro-

cedure uses POROCextract again

to extract the individual com-
mands from the Command str-
ing. The command number is
then converted to the full com-
mand name and the parameter, if
any, is printed using the MID$
operator.

5350 PROCdescribe:RETURN
Change No. 28 to line 5350

DL — DELETE — name re-
quired

This command is used to delete
the user defined command nam-
ed in the parameter from the
memory. The command will fail if
you try to delete a command
which is required by another
definition.

PROCdelete — This pro-
cedure ended up being more
complicated to write than I had
originally anticipated. First we

have to check whether the com-
mand to be deleted is required by
any of the other user defined
commands. This is done by using
INSTR. If you remember FNinput
will set P to the command
number of the parameter. Thus
we can search for
CHR$P + CHR$10. If we find
the command an error message is
printed and the procedure exited.
Now that we are sure that thq
command can be deleted, we
check to see if it was the last com-
mand defined, in which case we
can simply clear the array
elements and reduce D%.
However if it was an earlier defin-
ed command we have to move
all the later commands down one
element of the array. Having
done this the problems now
begin. You will remember that
the user defined commands are
found by their command number
rather than by their name when
incorporated in other definitions.
As we have just moved some of
these commands we will have
just moved some of these com-
mands we will have to change
any references to them in other
user defined commands. We use
POROCchange to reduce the
value of the command number
by one. Now that the house is in
order again we can reduce D%
and exit the procedure.
PROCchange (i%.,t%.d%)

-— j% will hold the command

number of the command we are
checking. t% will contain the
lower limit of the command
numbers that have to be chang-
ed. d% holds the value of the
ch?nge, with PROCdelete it is

The procedure then checks
eachcharacter of the command
and if its higher than t%, it will
add the value of d% to it using
the string operators, LEFT$ and
MID$;

5360 PROCdelete:RETURN
Change No. 27 to line 5360

Now that we can define our own
commands we need to be able to
save these in a file and load them
back. The next two commands
cover the file handling.
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MODE

i PRINT

“Function Key Strip”’

MODE

HELLF LIST

PALETTE IVALUES! UNDO

| CLEAR

i DISPLAY

FILE HANDLING

QU-QUIT

This command grew as I
developed the program. Original-
ly it was just used to exit the pro-
gram allowing you to save a file
of the user defined commands if
desired. The final version, first
asks you whether you wish to
save a file, Having done that you
are asked whether you wish to
carry on programming. If you do
you are then asked which plotting
mode you require. The com-
mand, therefore, gives you a way
of changing mode without actual-
ly exiting the program.
PROCquit — The coding for
this procedure is a straightfor-
ward file handling routine, so I
will not dwell on the details.
However one point worth men-
tioning, is the self validating input
routine used in lines 17020 and
17100. As mentioned earlier, IN-
STR returns the character posi-
tion of the string you are trying to
find or returns zero. So, by mak-
ing up a string of your input op-
tion characters and using GET$
to get a character from the
keyboard. INSTR will return a
positive number if it is found or
zero if an invalid key was press-
ed. Now by using this function in
an ON X + 1 GOTO construct the
first line number returns control
to the beginning of the line, i.e.
an invalid key, the following line
numbers direct control for the
valid characters. This routine is
very useful in menu driven pro-
grams. (Note — this routine as
written will work on all OS’s,
however if you have 0S1.0 or
higher there is a neater way of
writing the code using ELSE —
17020
INSTR(“*Yy,Nn'' ,GETS$)
GOTO17030, 17030, 17090,
17090 ELSE 17020)

5130 S% = 0:PROCquit:
RETURN
Change No. 36 to line 5130

LO — LOAD

Having entered the routine save
a command file we need a way of
LOADING one back. This com-
mand achieves that and also
allows you to merge a file with
user defined comands already
existing in the memory.

PROCload — Again this is
fairly straightforward file handling
routine. However before loading
a file we must check that there is
enough room left in the memory
to accept it. If there is not the
loading is abandoned and an ap-
propriate error message is
reported. We also have to check
to see if the file is being merged. If
it is the command numbers have
to be changed using PORC-
change. This time the value of
the commands will be increased
depending on how many user
defined words are already in the
memory,

5490 PROCload:RETURN
Change No. 31 to line 5490

Also add any lines between
90 and 1070 which you have not

yet typed in.

The next two commands will
help you resolve those mistakes
you will inevitably make when
you are using the program.

UD — UNDO

In most cases this command will
allow you to undo the last few
plotting commands you have
entered. There are obviously
some commands which you just
can’t undo for instance CLEAR.

PROCrecord This
records all the information
relating to the last plotting com-
mand that was entered, in a
series of arrays. It also updates
the pointer and the flag which
records how many commands
can be undone. The section on
revolving stacks and pointers in
the last issue explains the working
in more detail.

PROCundo First a
check is made on the flag, S%, to
see if it is possible to undo the

command. If not then an error
message is reported. Checks are
then made for the Repeat and
Define flags. If either or both are
set then PROCdel is called,
which is a routine to strip off the
last command of a Repeat or
Command string. All the ap-
propriate variables are then reset
using PROCreset. This covers
undoing all the commands which
do not actually draw on the
screen. A WRITE command
(No.23) is undone by calling the
command again as this is printed
using EOR plotting. The FOR-
WARD, BACKWARDS and
CIRCLE commands are catered
for in line 8070. First PRO-
Creplot resets the fill array
pointer. The undo plotting flag is
then set. This has the effect of
causing all further plotting to be in
the background colour. PROC-
choose then calls the command
again, thus unplotting it. The un-
do flag is then cleared and PRO-
Crest and PROCreplot are called
again. Before leaving the pro-
cedure we reduce S% and
change the pointer T%.

PROCdel(DL %)
PROCreset
PROCreplot

ED — EDIT — name required

This command allows com-
prehensive editing of the user
defined commands.

PROCedit — First the screen
is cleared then a menu of options
is printed to the text window: E
nter D elete [ nsert
R eplace. The Define and Edit
flags are set and a smaller text
window is created. The editing is
achieved by transfering the in-
dividual commands from the
Command string being edited to
D$(0.1), which is used as a tem-
porary store. The individual com-
mand is transferred by T$, which
is obtained using PROCextract
again. This is first printed to the
screen. While the command is in
T$ the user is allowed to use the
four options available. Entering

transfers T$ to D$(0,1). Deleting,
effectively throws T$ away.
Replacing, throws T$ away but
allows the user to enter a different
command to be added to
D$(0,1) by using FNinput. Inser-
ting, operates in a similar manner
to Replacing but before the next
command is extracted by PRO-
Cextract the pointer E% is reset
to extract the same command
again.

The construct ON INSTR
GOTO is used here again in a self
validating input routine. This
time, however, we have to allow
three possible sets of valid input,
so we can implement the follow-
ing rules:  You can not leave
Edit mode without completing a
loop. 2 You can not delete or
replace  END DEFINE. Lines
13150-13170 are used to com-
plete any Repeat loops that are in
the Command string being edit-
ted. Because we are already us-
ing the level 0 pointers, in line
13160 we have to use a tem-
porary variable to store the con-
tents of W% and E%. On leaving
the procedure our revised Com-
mand string is placed in its correct
array element.

NM — NUMBER Value requried
TR — TURN — value required
SZ — SIZE — value required

These commands allow you to
set the walue of the system
variable of the same name. These
variables can be used in com-
mands using numeric
parameters. As an example, in
the definition for a SQUARE,
which | mentioned earlier, if you
substitute FORWARD SIZE for
FORWARD 20, you will have a
command which will draw a
square of any size.

5280

NM =P:NUMBER =P:RETURN
Change No.20 to line 5280
5290 TR=P: TURN=P:
RETURN

Change No.21 to line 5290
5300 SZ =P:SIZE = P:RETURN
Change No. 22 to line 5300

52

A&B COMPUTING MAY/JUNE 1984




PROGRAMMING/TURTLE GRAPHICS 4

VL — VALUES

This is another of the “Help”
commands which will display the
current value of the system
variables and also the current
plotting colour number.

5400 CLS:PRINT*NUMBER
(NM) = ";NM

5410 PRINT“SIZE (SZ) = ";SZ
5420 PRINT*“TURN (TR) =
“TIR

5430 PRINT

5440 PRINT“COLOUR (CO) =
";CO;RETURN

So far [ have not mentioned col-
our. The next two commands will
give you complete control over
the colours you use.

CO — COLOUR — value re-
quired

This command will set the plot-
ting colour to the logical colour
nominated in the parameter. In
Mode 1 only values of O and 1
are allowed, whereas in Mode 2
values ranging from 0 to 3 are
allowed. When changing Mode
the plotting colour is always set to
white, which is colour number 1
or 3 respectively. Colour number
0 is always the background col-
our,

5140 CO=P.IFL% >0THEN
RETURN ELSE IF C<0
ORCO< 3THEN5150ELSEIF

CO >1ANDM% =4THENS-
150ELSERETURN

5150

PROCmsg(22,* ");PROCmsg
(23," "):CO=V%:RETURN
Change No. 12 to line 5140

PA — PALETTE

The palette command gives you
access to the full range of colours
available on the BBC Micro. You
will first be asked which plotting
colour you wish to change. You
are then given a menu of the
eight steady colours, labelled A to
H. Pressing the relative key will
select the appropriate colour.
You will not be allowed to have
text and background colours the
same. This is another of the
“Help” commands which can be
used when repeating or defining.

PROCcolour — The logical
and actual colours choosen are
put into the local variables 1%
and A%. A check is then made
to see if we are changing either
the background or text colours. If
we are then the, number of the
logical colour we're not changing
is put into the first byte of a
parameter block pointed to by
O0%. If we are changing the text
we put 0 (background colour) in-
to O%. An OSWORD call is then
made with the accumulator equal
to &0A. This will return the value
of the actual colour in the second
byte of the parameter block. We
can then check to see if the col-

our returned is the same as the
new colour chosen for the text. If
it is an error message is printed
otherwise we change the colour
using VDU19.

5390 PROCcolour:RETURN
Change No.33 to line 5390

WR — WRITE — name required

This command simply writes the
text entered in the parameter to
the screen at the current cursor
position. This is done using EOR
plotting, so the text will show
wherever it is printed.

5480 PROCcursor:VDU5:
GCOL3,CO:PRINTPS:
VDU4:MOVEX.Y
:PROCcursor:RETURN
Change No.23 to line 5480

CI—CIRCLE — value required

Although it is possible to define
your own command to draw a
circle, however you did it, it
would take sometime to be plot-
ted. This routine enables you to
plot circles very quickly, either in
outline or filled. Filled circles are
drawn by calling the FILL com-
and first. The circles are drawn,
centring on the cursor with a
radius specified by the
parameter.

PROCcircle(r) — This is a
fast circle drawing routine which
uses trigonometry to calculate the

coordinates on the cir-
cumference. The values for SIN
and COSINE for a forty five
degree arc using steps of nine
degrees were put into arrays S(N)
and C(N) by PROCinit. All the
other points on the circumference
can be calculated using these
figures by just altering the sign of
the values or reversing the X and
Y coordinates or both (note:
SIN(80) = COS (10) ). Before
entering the loop which performs
the plotting, the graphics origin is
moved to the current cursor posi-
tion. The loop then assigns two
adjacent points on the cir-
cumference to x,y and xx,yy,
these being weighted by the
radius and the scaling factor.
These points are then plotted by
moving to the centre, then to one
of the points on the cir-
cumference and plotting to the
second point. The plot command
uses K% as a parameter so it will
draw a line or a triangle depen-
ding whether the fill flag is set.
This is done for the eight possible
combinations of the coordinates.
On leaving the procedure the
origin is reset back to the centre
of the plotting screen.

5120 PROCcursor:
GCOLO,CO:PROCcircle
(P):MOVEX,Y:
PROCcursor:RETURN

Change No. 11 to line 5120

- This completes all the commands

available apart from one. This is
PR — PRINT. This command is
designed to allow the user to call
a screen dump routine for a
printer. The command will call
PROCdump, which as listed here
does nothing very spectacular
apart from advise that there is no
screen dump available. It is left
up to you to add your own dump
routine for your particular make
of printer. However | will make a
few recommendations on how to
add one. Firstly I would refrain
from using a routine written in
BASIC as this would take up
valuable memory space which is
required for the user defined
commands. The best option is to
use a machine code dump. This
could be * LOADed by PROCinit
or by the Header program (see
later). Alternatively, machine
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code could be assembled by the
Header program before the main
program is CHAINed. PROC-
dump could then CALL this
machine code routine.

Some machine code dumps
rely on the graphics origin being
at 0,0 and the graphics window
covering the whole screen. |
would therefore suggest that
PROCdump sets these to their
default values before the screen
dump is called and resets them
afterwards (see line 27510 for the
programs requirements).

This now completes all the
commands available in this
language. As a final check you
can compare what you have
entered for PROCsysex against
the listing of the procedure.

Before saving your final ver-
sion of the main program a cou-
ple of small bugs slipped past in
the listings printed in the last
issue. Firstly the eleventh DATA
item in line 26000 should read
CIRCLE. Secondly in the Error
routines in line 30030 change
F% =F%AND190 to
F% =F%ANDI188.

While mentioning the Error
routines | did not fully explain
how they work in the last issue.
First a check is made for a “no
such wvariable” error in line
18260. This traps numeric
parameters which can not be
evaluated by the EVAL function
and prints out an error message
and directs control to the flag
clearing routine. Pressing the
Escape key (ERR=17) also
directs control to this routine,
which checks which flags are set.

20REMX X
SOREM % X% BY A.J.
SOREMX X

GOREMX X 29 Dec

BOMODE7

URTLETALK "31CHR$156: NEXT

az"
1306%=INKEY (300)

=10

A message is then printed advis-
ing which mode of operation has
been abandoned. The ap-
propriate flags are cleared, the
recursion level zeroed, the
graphics origin reset and the cur-
sor moved to X,Y. Control is
then returned to the main loop of
the program at line 1050 (i.e.
Command mode). If an unex-
pected error is encountered this is
reported by line 30020 and the
program exited.

Now having covered all the
details in the main program you
can save it and then enter the
Header program which finishes
the whole program off. This short
program gives very brief instruc-
tions on how to operate the main
program and sets up the red
function keys with the most com-
monly used single word com-
mands. Disc users should set
PAGE = &1500 in line 350. Hav-
ing entered this program save it
to a new tape with the name
“TURTLE" and record the main
program straight after it using the
name “M.TURTLE". To run the
program just enter CHAIN“TUR-
TLE”.

IN CONCLUSION

I hope you will find that the effort
in typing in this lengthy program
was worthwhile and you get as
much enjoyment for using it as |
did from writing it.

A&B Computing would be
very pleased to hear from readers
who have developed their own
demonstration files and will
publish examples in future issues.

PROGRAM LISTING

TOREMK X X K 3K 2K 2K 2K oK X K K X XK K X X XK X X
TURTLETALLK
SELF
AOREMA 2 2 2 2 2 2K 0k kK kK i kK K K K K K K
Version 3=
1983
JOREMM 2 K K K 2K X K 2K 3 K K XK K K XK XK K X X
71REMX X Header program XX
TZREM 3 2 K K ok o ok ok oK ok oK K K K K K K K K

* X
x X

x Xk
* X

FOPRINTTAB(11,3)CHR$130;CHR$157; TAB(28, J)CHR$154;
100FORH%=4 TOS:PRINTTAB(10,H%)CHRS141;CHR$130;CHR$157;CHRS$129;" T

110PRINTTAB(11,4)CHR$130;CHR$157; TAB(28, 6)CHR$ 1563
120PRINTTAB(2,10) "An implementation of turtle graphics";TAB(S,12)
"for the 32k BBC Microcomputer";TAB(&,14)"by A.J.Self

(c) April 19

150vDuU28,0,24,39.8

160CLS:PRINT" This version of turtle graphics has I3system comma
nds. These can be viewed by entering the command "HELP’'. Some of th
e commands require a parameter, either a value or a name. The param
eter should"

170FPRINT"be separated from the command by a space"'"
d has a two letter mnemonicwhich can be entered instead of
command. "

1BOPRINT’" The system surports three variables, NUMBER (NM), SI
ZE (SZ) & TURN (TR) thesecan be used with a command that requiresa
numeric parameter.”

190PRINT"" Press any key to continue."j:GA=GETiCLS

200PRINT’" There are two plotting modes available"'" 1)High
resolution & one plotting colour">’" 2)Low resolution
% three plotting colours"

210PRINT*"  You can change the plotting colour using the COLOU
R command. Your availablepalette can be changed using the"’"PALETTE

command. "

220FRINT"’ “Enter 1 or 2 for plotting mode required."y

230M%=INSTR("12",GETS) +3: IFML<4THEN230

240vDu28, 0, 24, 39,22

2503KEYQ PRINTIM

2509KEY1 QUIMNY1

2703KEY2 QUIMNY2

2B80XKEYI HEIM

2903KEY4 LIM

J00XKEYS FAIM

J103KEYSe VLIN

3J20%KEY7 UNDO:M

3308KEYB CLEARIM

J408KEYF DISPLAYIM

3SCREM Disc users change PAGE to 41500 here

360CHAIN" TURTLE _M"

MAIN PROGRAM LISTING

Each comman
the full

S REM 2k 3k 2K 2K 3k 3K 3K 3 oK K K K K K K XK K X
10 REM Xk X TURTLETALK *> X
20 REM Xx%x BY A.J. SELF Xxx
30 REM 2k 3k Xk 2k ok oK K K 3K K 3K kK ok K K K K
40 REM X %X Version 3S.10 XX
S0 REM X X ? Nowv 1983 * x
60 REM 3 3 3 3 3 3 3K 3 3K ¥ 3 ¥ K K XK K X X
61 REM X% Main program XX
62 REM 3k 3k 3k 3k 3 3K 3k 3K K 2 3K o oK i K K K X

90 :KEYO PRINTIM
110 HIMEM=45800
120 PROCin1t
130 sFX21,0
990 ON ERROR GOTO 30000
1000 PROCmode
1010 PRINT"Do you wish to load a #i1le of previouslydefin
ed words 7"
1020 ON INSTR("YyNn",GETS)+! GOTO1020, 1030, 1030, 1040, 104
0
1030 PROCload
1040 CLS
1050 Cs$=FNinput:IF Cs="" THEN10S50
10460 PROCchoose
1070 60701050
4997 REM 2 3 3 3 3 5K 3 3K 3K K % % & K K K XK
4998 REM X X PROCsyse&: x> x
4999 REM 2k 3 3 3k 3k 3 3 2 3 K K K K K K K K
S000 DEF PROCsysex:LOCAL =X, yX
S010 ONC% GOSUBS470,S0I0, 5040,5060, 5070, 5080,5090,5120,5
340,5450,5120,5140,5160,5170, 5190, 5180, 5220, 5260, 5250, 528
0, 5290, 5300, 5480, 5310, 5320, 5330, 5360, 5350, 5370, 5380, 5490,
5400,5390, 5100, 5460,5130
5020 ENDPROC
5030 §%=0:CLG:60TOS0S0
5S040 PROCcursor
S050 K%Z=KZAND17S:AG6=0: X=0: Y=0: MOVEX, Y: PROCcursor : RETURN
5060 IFKXAND2THEN RETURN ELSE KX=K%XAND1741RETURN
S070 K%=K%OR1:RETURN
5080 K%=KXANDI73)RETURN
S090 IFKXANDBOTHEN RETURN ELSEKX=KZORB1:FORI=0TO7:fx(I)=
Xty (I1)=YiNEXT1RETURN
5100 PRDCcursor:F%=FLEDR1&sPROCcursor: x%=P0S: y%=VP0S: VDU
28,0,31,5W%, 0, 301 PRINTSPC (208t %) 1 IFFXAND&4 THENVDUZS, 0, 31,
SW%, 28: ELSEVDU28, 0, 31, SW%, 26
5110 VDU31,x%, y%Lt RETURN
5120 PROCcursor:GCOLO,CO:PROCcircle (P):MOVEX, YsPROCcursao
riRETURN
5130 S%=0:PROCqui t:RETURN
5140 CO=P: IFL%X>0THEN RETURN ELSE IFCO<OORCO>3ITHENS1SOELS
EIFCO>1ANDMY=4THENS 1 SOELSERETURN
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Command
Repeat
Repeat
Repeat
Repeat

Command

NN NN
TmuMDD
RO =T

5150 PRDEmsq(ZE.”"):PRUCmsq(EZ.""::CU=VZ=HETURN

5160 K%=K%AND175: PROCcursor: X=X+PEXL%:MOVEX, Y: PROCcursor
:RETURN

5170 K%=KX%AND175:PROCcursor: Y=Y+PEXL%:MOVEX, Y1 PROCcursor
:RETURN

5180 P=-P

5190 PROCcursor : AG=AG+F: IFAGCOTHENAG=240+ (AG MOD I&0)
5200 IFAG>360THENAG=AG MOD 3&0

5210 PROCcursor : RETURN

5220 PROCcursor: AG=F: IFAG>340THENAG=AG MOD 360

5230 IFAG<OTHENAG=3&60+(AG MOD 360)

5240 PROCcursor:RETURN

5250 P=—F

S260 PROCcursor: X=X+FNx (P, AB) : Y=Y+FNy (F,AG)

5270 PROCplot:RETURN

5280 NM=P:NUMBER=F: RETURN

5290 TR=P: TURN=P:1RETURN

5300 SZ=P:SI1ZE=PiRETURN

5310 PROCrepeat:RETURN

5320 PROCdefine:RETURN

5330 S%=0:PROCeditsRETURN

5340 IFL%L=0THENF%=F%ZAND253:S%=0:RETURN ELSE RETURN

5350 PROCdescribe:RETURN

5340 PROCdelete:RETURN

S3I70 CLS:FORJ%=2TO36: PRINTMIDS (COMS,J%82-1,2)3" - “;COMS
(J%) 1 B%=GET1NEXT1 RETURN

5380 CLS:FORJ%=1TODY%: PRINTDS (J%,0) : 6%=6GET:NEXT: RETURN
5390 PROCcolouriRETURN

S400 CLS:PRINT"NUMBER (NM) = "3

5410 PRINT"SIZE (8Z) = "38Z
5420 PRINT"TURN (TR) = *3TR
5430 PRINT

5440 PRINTYCOLOUR (CD) = "jCOg:RETURN

5450 IFL%=0THENS%=01RETURN ELSE RETURN

5440 PROCdump

5470 RETURN

5480 PROCcursor:VDUS: GCOL3, CO: PRINTP$: VDU4: HOVEX, Y: PROCc
ursor 1 RETURN

5490 PROC1oad:RETURN

S997 REM 3 3 M M M K K 0 Kk K K K K K K

S998 REM Xk X FPROCddefex o

S999 REM 2K K 2k 3 3 3 2K K K 3K K K K K K K XK

6000 DEF PROCdefex (CX)

4010 CA=CAANDI27:L%=L%+1

6020 WA?L%=CR1EXL?LYA=1

6030 PROCextract

65040 IFCZ=24THENR%?L%=EL?L%: NL7L%L=ABS ( INT (P)) : GOTO6070
6050 IFC%=9ANDN%?LY> 1 THENE%X?LX=R%7L%: NL?L%L=N%?L%~11 GOTD6
070

4060 PROCchoose

6070 IFC%<>10THEN&AOIO

6080 L%=L%-1:ENDPROC

TIFTREM o A K ¥ K ¥ K K K K K K K K K K
7998REM XK XK FROCundo * X
7999REM e M K K K K K K K K K K K K K K

800ODEF FROCundge

BO10IFS%=0THENFROCMSg (14, " ") : FROCmsg (18, + ENDFROC
5 tANDZTHENFROCdel (0) : GOTOBOA0
BUIOIFF%AND | THENFROCde (D%

eset
THENFROCchoose: GOTOBOS0
1 2BTHENFROCrepl ot k%=y L0R2s PROCchoosert %

ROCreset:FROCreplot
1:Th=T%-1-58 (T%=0) : ENDFROC
DEF FROCrecorad
S%+1+(§%=0 =Th+1+58(T
(T2 C%e AG: X (T%
FATRImFIFA LTS #F A kA LT =k % COLT%)
B400DEF FROCreset

B84 10PROCcur sor

B4Z0CK=C%(TX) 1AG=AG(T%) 1 X=X (Tt Y=Y (T%) e TR=TR(TX) s TURN=TR (T
) tNUMBER=NM(T%) 1 S2=8Z (T%) 1 S12E=SZ (T%) s PP (TR A FU=FR (TR s hUsRY
%) sPS$=FS (TX}

8430MOVEX, ¥: PROCcur sor § ENDFROC

B&OODEF FROCdel (DL%)
B&I1OREFEAT: DS (DL%, 1) =LEFTS (D!
DL%,1),1)=CHR$10 OR LEN(DS® (D

20ENDPROC

=4)
YAT% =Y TROTX) = TRaNM(TAI=NMs ST (T%) =523
=COrFe (T%) =F83 ENDFROC

%) ENMENM(TY
(T%):CO=CO

Creplot
(=0%~1-78(Q%=0) : ENDFROC

F597 REM 2Kk 3 % ¥ kK K K K K 3K ok K K K K K K
9598 REM X X PROCcircle x* K
FS595 REM 3 M M N HC 0 K K K i N0 K N N K N K K
9400 DEF PROCcircle(r):LOCAL x,y,%x%,¥Y

9610 VDU29, &642+X) 610+Y)

9620 FORI%=0TO4

94630 wx=C(1%) BrEXL%

2640 yy=S{I%Z)sreXLX%

7650 #=C(I%+1) BraXLY

660 y=S{1%+1)8rsxL%

94670 MOVEQ, Ot MOVEx X, vyt PLOTKR., %, ¥

9680 MOVEO, 0t MOVExx , ~yy: PLOTKYZ, x, -y

P70 MOVEQ, 01 MOVE=xx , yy1 PLOTKY, =x,y

F700 MOVEO, 0: MOVE=xx, ~yy: PLOTKL, =3t , =y

?710 MOVEQ, 01 MOVEyy, xx 1 PLOTKX, ¥,

720 MOVEQ, 0: MOVEyy, —x:x 2t PLOTKZ, v, —x

9730 MOVEQ, 01 MOVE=yy, xx 1 PLOTKY, =y 2

?740 MOVEQ, O: MOVE=yy, —ux: PLOTKL, —y, =%

9750 NEXT:VDU29,442; 610 t ENDPROC

11997 REM EE B B B B R EE BB B B BT
11998 REM X X FROCddef 1ne * wx
11999 REM 2 O 0 K K K K K K K K 3K K K K K K K
12000 DEF PROCdefine
12010 F%=FXDR11D%U=D¥%+1
12020 (D%, 1) ="" a
12030
12040 CS=FNinput
12050 IFC%=25THEN12140
12060 "THEN1 2040
12070 >28 ANDC%<3S5 THEN120%90
12080 DS (D%, 1)=D$ (D%, 1) +Cs
120%0 PROCchoose
12100 UNTILC%=10
12110 D$(D%,0)=D$(0,0)
12120 FZ=FZANDZS4
12130 ENDPROC
12140 UNTILCS="":D%=D%~1:ENDPROC
12997 REM K 2K 3 3 3 3 3K 3 % N K K K K XK
12998 REM X X FPROCedi t * X
12999 REM O K MK K K K K K K K K K K K
13000 DEF PROCedit
13010 GOSUBSOI0:CLS:FRINTYE nter”, "D elete","l nsert”,"R
eplace"
13020 F%=FLOR&S
13030 vbuz8,0,31,S5w%,28
13040 D$(0,1)=""17WL=F AND127:7E%=1
13050 REPEAT
13050 PROCextract
3070 IFCZAND1 2ZBTHENFRINTDS (CXAND1
%3
13080 PRINT® "3MIDS(T$,2);CHRS13;
13090 AS=GETS: IFC%=10 AND (FLAND2)=2 DN INSTR("El",A$)+
1607013090, 13120, 13140
13100 IFC%=10 ON INSTR("E1",A$)+160T013090,13130,13140
13110 ON INSTR("EDIR",AS)+160T0O13090, 13130, 13170, 13140,
13140
13120 PROCmsg (132, "st11L") tPRINTz60T013070
13130 DS (0, 1)=D8 (0, 1) +T$:160TOL3150

CONTINUED OVER
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4 MODEL B/ELECTRON

PROGRAMMING/TURTLE GRAPHICS

13140
-P%
132150

13160

13170
13180
13190
13997
13998
13999
14000
14010
14020
14030
14040
14050
%y

14060
14070
13080
14090
14997
14998
14999
15000
15010

15020
15030
15040
S080

15050

15060
15070
15080
15497
15498
15499
15500
15510
15520
15530

15540
15997
15998
15999
16000
16010

16020
16030
15040

%w=7?Ri:
2?03 PE%=2%71

", "F-magenta"

D$ (0, 1)=D$(0, 1 )+FNinput: PRINT: IFA$="1"THEN?EL=7E%

PROCchoose: IFCL=24THEN?RYL=LEN (D% (0, 1) ) #1: ?N%=ABS (

INT(P))

IFCY=9THENZ £?0=7W%: Z%?1=7E%: ?W/=0: FORJ%=2TO?N¥%: 7E
REPEAT: PROCextract:PROCchoose: UNTILCY=9: NEXT: PWi=2%

UNTILC%=10Q
D$(7WL,1)=D$(0,1)
vDU28, 0,31, SWX, 26, 12: FA=FZAND190: ENDPROC
REM 3 3 3 3 K 3K 3K 3K 3 3K 3K 2K 3K 3 K 3K K XK kK XK
REM & X FROCddescribe K
REM 3K % 3K 3 K 3K 3 3 3 3K 3K 3K K X K XK ¥ XK XK X
DEF PROCdescribe
CLS
PWi=P AND127:7E%=1
REPEAT
PROCextract
IFC%AND12BTHENFRINTDS (CXZAND127, 0) s ELSEPRINTCOMS (C

PRINT" “;MIDS$(T$,2);CHR$13;
G%=GET
UNTILC%=10
ENDPROC
REM 3K 3 K X K 3K % 3 3 3 3 3 X 2 XK X XK XK
REM X X FROCdelete 2 K
REM 2K 2K 3K 3 K 3K 3¢ i 3 ¢ 2K 2 K 2K K K K K
DEF PROCdelete
FOR J%=1TOD%: IF INSTR(D$(J%,1),CHR$P+CHR$10) THENPR

OCmsg (13, “") :PROCmsg (B1,D$(J%, 0} ) : J4=D%+10

NEXT
IFJ%>D%+10 THEN ENDPROC
P=F AND127:IF P=DATHEND$(DX%,0)="":D$(D%, 1)=""3:60TO1

FORJ%=F TODY%-1:D$(J%,0)=D$(J%+1,0):D$(JI%, 1)=D% (J%+1

, 1) 1 NEXT

P=F OR 128:FDR J%=1TOD%:PROCchange(Ji,P,-1)
NEXT
D%=D%-11 ENDPROC
REM 2K 5K 3K 3 3K K 3K 3K 3K 5K 3 2K 3 2K 3K K XK XK
REM X X FROCchange N
REM 2K 3 2 2K K K K K I I i i K K K K K
DEF PROCchange (%, t%,d%}
LOCAL 1%
FOR 1%=1TO LEN(DS(; %, 1))
IF ASC(MIDS(D$(;%,1),1%,1)) >t% THEN D$(;%,1)=LEFT

$(D$ (%, 1),1%—1)+CHRS (ASC (MID$ (DS (3%, 1), 1%, 1) ) +d%) +MID$ (D
$ (5%, 1),1%+1)

NEXT: ENDPROC
REM 2K K 3K 3 X ¥ 3 3 3 3 3 3 % 3K XK X XK XK
REM 3K X FROCcol our * K
REM 2K 3K 2 3 5K 3K 3 K 3 i 3K ¢ K 3K K K K K
DEF PROCcolour:LOCAL 1%,a%
CLS:PRINT"Enter No. of colour to be changed (O i1f b

ackground) & “j

G%=GET: PRINTCHRS$GX; : 1 4=G%AND15

GX=INKEY (50) :CLS

PRINT"A-black", "B-red","C—green", "D-yellow", "E-blue
"G-cyan", "H-white"

16050 PRINT"Enter letter of new colour regui
16060 a%=GET: IFa%<{&50Ra%>BOTHEN1&060ELSEPR]
a%AND31) -1

16070 IF1%=0THEN?O%=V%:60TO16110

16080 IF1%=VLTHEN?0%=0:G0TO1&4110

16090 GZ=INKEY (50)

16100 VDU19,1%,a%; 03 12: ENDPROC

16110 CALL OSWORD: [Fa%=0%71THENVDU1Z, 7: PRINT
kground colours can’t be thesame":BX=INKEY (1
0 ELSE GOTO14090

16997 REM 2 2k 2k 2k 2K K 2K ¢ 3¢ 3 K K K K K K
16998 REM x K FPROCqguit * *x
16999 REM 35 3K ¢ 2K K K XK 0 20 2 K 2K K K K XK
17000 DEF PROCquit:LOCAL q¥%,a$

17010 CLS:PRINT"Do you wish to save your de
17020 OM INSTR("YyNn",BETS)+1 60TO17020,170
+ 17090

17030 INPUT“Enter file name "’ ~a$
17040 gZ%=0PENOUT (a$%)

17050 PRINTEqQ%,D%

17060 FORJ%=1TODX: FRINTE£q%Z,D$(J%,0) , D
17070 CLOSE£q¥%

17080 PRINT® "Data file saved”
17090 PRIMT’”"Do you wish to carry

bac
1603

17100 ON INSTR("YyNn",GET$)+1 GOTU1710¢, 17210,17110,17150
s 17150
17110 PRINT” "Whaich mode? 1 or 2%

17120 MA=INSTR("12" ,GETS$) +3: IF ML AT
17130 FROCmode

17140 ENDFROC

17150 CLS:FRINITAB(&,.2) "GOODEYE SO0DBYE
17160 GZ=INKEY (Z200)

17170 VDUZ2,7,12:END

23997 REM 2 3K K XK 3K 3K 3 3 3 ¥ ¥ XK ¥ ¥ ¥ X

23998 REM Xk X FROCload = X

23999 REM 2K K 2Kk 2 2 3 K K i K K XK XK X XK X

24000 DEF. PROCload:LOCAL gXx,d%,as

24010 CLS:PRINTTAB(O,2)

24020 INPUT"Enter file name "' "as

24030 PRINT” "Position data file

24040 q%=0OPENIN(a%)

24050 INPUTE£qQ%,d%

24060 IFD%+d%>SOTHENPRINT’ "3 sorry, no room”’’ “LOADING AB
ANDOMED"’ 1 VDU7: CLOSE£q %1 ENDPROC
24070 FORJ%=D%+1TOD%L+d NP
24080 IFD%>0 THEN PR
24090 NEXT

24100 D%=D%+d%:CLOSEL£q%

24110 PRINT’“"Data file 1s loaded”
24120 G%=INKEY (200) : ENDPROC

$(J%,0), D8 J%, 1)
» 128, D%)

I0100 REM 3 3 M0 0 20K %0 0 K K K K K K K K
30110 REM X X FROCddump o N

30120 REM MK K M N K 0 K K K K K K K K XK
1000 DEF PROCdump

1010 VDU7:PRINT"% screen dump"’"¥ not available"
31020 ENDPROC
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FEATURE

COMPUTERS IN EDUCATION

computaiab

Mark Webb

If the idea of learning or teaching
n an air-conditioned,
ergonomically designed and
technology packed classroom ap-
peals to you, then you want to
know about Computalab. This vi-
sion of the future combines the
networking capabilities of the
BBC Microcomputer and the
construction and design talents of
Elliot-Medway. The idea came
originally from Graphic Support,
who represent Elliot-Medway
and has received the full co-
operation of Acorn Computers
and the MEP (Microelectronics in
Education Programme).

Elliot-Medway already pro-
duce 90% of the mobile
-lassrooms used by schools and
Computalab is the very latest in
design. The windows are large
and porthole shaped with tinted
glass, the sort of glass you
couldn'’t throw a brick through if
jou tried. Naturally with all the
expensive equipment around,
security has to be taken into ac-
count. There is also an infra-red
alarm which gives an excep-
tionally audible warning should
unauthorised persons try and
oreak in.

FLEXIBLE

Inside, the layout of the
workstations can take almost any
required form. Originally the
layout was a traditional formal ar-
rangement of desks but the MEP,
on seeing the prototype, advised
that some flexibility be built in.
The power and network cables
run beneath grids in the floor and
there are numerous points for
connection. The cabling is sen-
sibly colour coded and each con-
nection point has a light in-
dicating whether power is on.
The system completely avoids
what Tony Ibbotson of Graphic
Support described as ‘Knitting
gone wrong'. There will be no
ripping over cables in Com-
putalab.

The hardware consists of a
dozen BBC Microcomputers and
monitors which are intended to
be manned by two pupils each.
These workstations are con-
nected to a master computer at
the teaching station. The network
allows the teacher to choose from
a variety of control options. The

computers are becoming
increasingly valuable

pieces of equipment in
schools. Computalab

ShWS the way.

class can work together or as in-
dividual stations. There is a high
level monitor in one corner so
that the attention of the whole
class can be engaged, and we
musn’t forget the low-tech
blackboard. A teacher can also
monitor individual progress and
communicate with single groups.

Other centralised facilities in-
clude video recorder (video disc
interfaced with the computer is
an obvious option for the future),
disc drives and a printer, Hard-
ware can be a matter of individual
choice but at the moment Com-
putalab uses Acorn discs and the
Olivetti printer. A future possibili-
ty might be to use the Electron
with Econet as a cheaper ter-
minal,

Computalab is intended to
provide the learning and teaching
tools for subjects right across the
board, not just computer science.
The ‘lab’ will provide facilities for
all pupils to learn the keyboard
skills that will be important for,
among other things, work pro-
spects in the future. Nor will
Elliot-Medway unload the three
sections that make up Com-
putalab and then drive away. Full
consultation and backup will be
provided. The ideas and aims of
the schools involved will be
discussed and help provided for
their implementation. A starter
software pack will also be includ-
ed with the package to set the

new users on their way. The
building has a telephone for mak-
ing connection via a modem to
national databases carrying
educational software.

It is recognised that although
some ten percent of all teachers

have had some training in the use
of computers, there is still a
credibility gap, a slight fear of the
new. The makers of Computalab
believe that by supplying the
training support and provision for
teachers to get started, they will
persuade teachers to join with
their pupils in turning over page
one of the manual together. The
whole project has been a search
for the complete and professional
touch which will encourage the
cooperation of teachers and the
respect of young people learning
in the ‘lab’. From the engineering
back up of a Vision-hire sub-
sidiary (including maintenance
contracts out of warranty) to the
neat plastic plinths which
replaced the original chipboard,
everything has been done to
make Computalab functional and
credible.

Computalab doesn't come
cheap but one can only hope that
the encouraging response of
education authorities is followed
up by orders and that these
marvellous facilities become
available to schools, ITECS and
evening classes everywhere.
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MONITORS DISCDRIVES
Sanyo 12" green, RRPE113 £79.95 BBC 100K £265.00
Sanyo 14" RGB RRP£270 £229.00 Midwich 100K/200K/4000K, from £199.00

Kaga 14" RGB1 RRP£275 £199.00 Torch Z80, 800K with
PRINTERS Perfect Software £839.00
Epson RX80 RRP£320 £299.00 MISCELLANEOUS

p
Epson RX80FT RRP£367 £343.00 RH light pen for BBC RRP£4495 £39.95

Epson FX80 RRP£504 £424.00 Shinecrest BBC computer desk £59.95

Juki 6100 16 cps daisy RRP£459 £399.00 Sanyo DR101 cassette data recorder

Mannisman-Tally MT160 RRP£573 £459.00 including free lead RRP £49.95 £39.95
£4.95

Seikosha 250X matrix RRP£287 £220.00 BBC dust cover
All prices are inclusive of VAT.
~

PLUS: BBC computers, Electrons, accessories and software from:
Acorn, BBC, Bugbyte, Computer Concepts, Dr. Soft, Gemini, Logic Systems, Program

Power, Quicksilver, Software Invasion, etc., etc. Over 500 titles!

We’re an official Acorn Dealerand an a
EBC referral centre. We're approved to car:'tl?;c:)‘:ftd
Epgrades on BBC machines, and we specialisein
conet upgrades for use by schools.
We stock a wide range of BBC accessories
peripherals and software — and we have our o'wn Acorn

- COMPUTER PLUS /

47 Queens Road, Watford, WD1 2LH Tel: (0923) 33927

DISC DRIVES FOR THE
BBC MICRO M P

FULL HEIGHT 40TRK DISC D
RIVE
CASED AND CABLED FOR £100 .80 MICRO ST WARE
EDUCATIONAL RANGE

trained engineer to make surei
reitall works. You'll find i
hard to beat us for price and service. S,

Orders by post-che
ques accepted. Personal
shoppers welcome. Or write for further details.

Aotkiss Sin9|£e1igstem Dual System
4 £270 MP Software & Servi i £
O Hods £176 £340 1S ne aatioos) und ihes
80 tk ds £200 £390 programs is continually bema;%iteondgimes ERsveinil ani et
Integral PSU £40 extr
a PASSWORD * »
PRICE INCLUDES CASE, CABLES, CARRIAGE & VAT PASSWORD ;:::"DZN(::[:SE (B'BCIB)
: e tea i
Disc Interfaces single density £98 hf?"s'on skills to junior gschooi ?:Shlﬁgfednwf" ngg g?wddggmpre_
doubl alien planet and must attempt to releas g on an
DFS only double ge”S!ty £109 captive. The game involves the comple ~prg?2r;%5 e
e density £98 each with a missing word, a correct T tences
Graphics are used throughout the e Fascy aipn o
EPROMS 2764 £9.20 27198 £25.30 files each containing 200 quesluons'gi\rrél gaeh(‘::mes \;wth o
o iy S aintenance
Add £1 P&P to above B o e =GR o0 (cass) £14.00 (o)
DISKETTES £11.00 (cass) £14.00 (disc)
CUT'N'VAL “NEW* MATHEMATICS
(BBC/B)
CUT'N'VAL is a highl \athematics p .
Wabash Datalif: with children ffomQT 'g %JGE:S%!};IE :;r s ::a;(qongers:;%gltgme ?oréxse
atalife stand i e : 9 e under-
40tksssd  £16.10 - o opbisis Bl B . expressions and allows an
40 tk ss dd e £19.55 : complete with four sets of demonstra _;{Qeatie,r Tho package camcs
Uiyl ot i i e Eahar it S t a:_‘ n estions and full instruc-
80tkdsdd  £26.45 il &= o T SRS SOt o0 roie) Y700 (liee)
. 32.3 — 5 cass .50 (disc
; Seriva discenesom :gzuamg ‘NEW' MATHEMATICS (BBC/B) (disc)
dd £1 P URATE is e ,
&P for 3 boxes. 4 or more post free able estimate tcraqﬁ);soG o Fa_— ,é?qiﬁfasféfgﬁgsegts Otmam it
LOCKABLE STORAGE CASES il i AR b e A o grats hves s
To hold 40 diskettes . accuracy SB‘E'iD(;C':"m._-j e answered within a certain degree of
i i i T o £15.00 e e o eant Yiyures
................................................ between 5 and kG ansy ; significant figures o
i i A oS aod ol e swer aedued The{rogra o
prices include VA avail I b i rcises. Further exercisesets are
L T. Dealer enquiries invited. 25 ;:!?il::s S o £11.00 (cass) £14.00 (disc)
include VAT & postage within UK. Send sae for
w CARSON DEVELOPMENTS (4 5), g et 2 e o e o
ad, Collier Row, Romford, Essex RM5 3RU b DR o SR MR
Telephone: 0708 27043 MP Visa card number.
165 Spital Road. B§2£TWARE & SER‘”CES
, Bromborough, Merseyside L62 2AE. Tel: 0513343472




MODEL B

BUSINESS SOFTWARE

Down to
BusIiness

Integrated software for
Beeb businessmen?
Acornsoft's Viewsheet is
the first step.

John Vogler

| “Integrated software” is the tren-
diest term in personal computing
for businessmen these days. Two
| vears back, harassed company
| executives were delighted to have
a personal micro on their own
desk plus a wordprocessor on
their secretary’s. While they sav-
ed hours preparing and revising
budgets, logging customer details
or analysing statistics their letters
and reports were typed more
rapidly, with economies of effort
whenever material was repeated.

“Now | want to move on”
says Robin Cleveland, sales
manager for a small Midlands
machinery maker. “When [ have
crunched the sales statistics |
need to feed them into my
budgets; then present them in
graph form as targets for my reps;
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then feed the whole caboodle in-
to the wordprocessor for my
monthly report to the Board.
Having them all in separate
packages is as Victorian as
ledger-clerks on high stools.”

INTEGRATION

Jim Riddle, marketing manager
for a new Croydon security firm
added. “We do a monthly

newsletter to clients about new
security devices, how many
burglaries in the area and so on;
to show we care more than the
big firms. The word processor is
great for this but to produce really
personal letters | need to merge
our mailing list with the letter text
and the graphs of burglaries. At
present we key all this in by hand.
If we could afford an IBM or
LISA “mini-computer” we could

VIEW  SHEET
ALL  STARTS

IT

MODE 7
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integrate them, so that one file
feeds into another. Why can't we
do that on the BBC?”

Jim is clearly on the ball
although short of cash. Integra-
tion reaches it's peak in “report
writer” packages which enable
records from a data base to be fed
into a spreadsheet, calculated
and analysed, presented not only
as tables but also as graphs and
pie or bar charts and the whole
thing incorporated in a word-
processed document. Personal
computer business software is
now judged largely on the speed
with which data from any one of
these functions can be fed into
any of the others. Hitherto the
micro, which costs a few hundred
pounds compared with a few
thousand for a mini-computer,

¥
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VviewSheet

Bytes Free 22601
Editing No File
Screen Mode 7

Printer default

has been a long way from achiev-
ing this desirable integration. On-
ly when equipped with extra
memory, such as the Torch add-
on to the BBC, has this been
even approachable and the soft-
ware prices run into hundreds of
pounds

Otherwise BBC business
users like Jim and Robin have
had to be content with separate
diskbased software such as the
GEMINI range. This is a range of
a dozen modestly priced diskbas-
ed programmes, each designed
to perform a single function.
While GEMINI have made some
effort to link them (for example
the files from BEEBCALC
spreadsheet can be graphed or
charted using BEEBPLOT) these
can be extremely frustrating
because laboriously keyed-in
data cannot be fed from one to
another: for example names and
addresses from MAILIST cannot
be used when wordprocessing

VIEWSHEET

Now enter Acornsoft’s
VIEWSHEET: an important
milestone for BBC business users!
Not just because it is an excellent
ROM-based spreadsheet but, far
more significant, because it is in-
tegrates with the VIEW word-
processor (and that means, for-
tunately, with Computer Con-
cepts WORDWISE also). You
build up your pricelist, timetable,
budget or table of data on
VIEWSHEET and neatly fit it into
the report you are wordprocess-
ing on VIEW. Nor do you have to
insert the whole of the spread-
sheet; you can select a number of
windows onto it, such as
headings and final totals for ex-
ample, include them and leave
out all the boring figures used to
obtain them.

Likewise you can read an ar-
ray of data from a disk file into a
separately prepared (and, for ex-
ample, half completed) spread-
sheet. While the guide does not
enlarge on this it is an obvious in-
vitation to the intelligent user to
create a suitable database, and in-
deed Acornsoft are promising to
follow VIEW and VIEWSHEET
with a complete, integrated set of
business software

=>PRINT_

-
-
-
-
-
-
-
-
-
-
-

. & = o
- - - -
ol Pl P
->

- -
-
D BB =y TN LN

ks
EEss
g

5 8
=
0w

STTTTTTTTSES
fnsfESZ=E5RE
CRERCELEEEOS

gE~EsEE

S
s
e

Saad

26 UB.2

20 025,19
28 0106

-
-
E

OTHER VIRTUES

VIEWSHEET has other goodies
as well as integration. It is a huge
sheet; in theory up to 255 rows
by 255 columns. In practice
available memory would be used
up before this grid could be filled,
even though, being a ROM, the
program itself does not con-
sume significant memory.

The process of reading data
from this huge spread is made
sheer pleasure by the use of
screen windows. In the example
given (of grants for repairs to a
house), the individual items of

repair form ‘window 1°, the
various costs associated with
each form ‘window 2
arranged to scroll i
with ‘window 1'. The
remains static and al
in ‘windows 3 anc

to display the ftitl i
rangements can be made for
printing although the layout of
print windows can be quite dif-
ferent from those on the screen,
as the illustrations show.

Data entry is very easy. Text
has no irritating need for inverted
commas and replication of one
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EXRMPLE OF VIENSHEET
CALCULATION OF NOUSING REPAIR GRANT

slot or column by another is
iously simple. Column and
headings can be switched on
or off and the data can be format-
ted within a slot in any way: as
money or to the left or right
margin and to a defined number
of decimal places.

It is as easy to file data as to
enter it. You can either save the
entire sheet or individual win-
dows or (to enchant accountants
and those who produce monthly
reports) the overall format with
selected totals. Thus one month’s
figures can be carried forward as
the input to the next month'’s.
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EXAMPLE OF VIEWSHEET

CALCULATION OF HOUSING REPAIR GRANT

. ITEM e s« COST
TOTAL 8435.25
TOTAL GRANT 6:32 55419
TOTAL OWNER 2310.06

s isisie mis o sww sl TEM +CONTRAC. . .PRICE....COST.G RATEZ...GRANT

«.+3 ROOF MORLEY 1100.00 1265.00 75 948.75
«+.4 CHIMNEYS + SCAFFOLD GUARD 545.00 626.75 75 &470.086
..5 RENDER FRONT DORMER GUARD 92.00 105.80 75 79.35
.6 POINTING GUARD 1040.00 1196.00 75 897.00
..7 GABLE WALL BRICKWORK GUARD 72.00 82.80 75 62.10
..8 MASTIC DOOR & WINDOW GUARD 215400 247425 55 0185444
.+.9 AREA RETAINING WALL GUARD 330.00 379.50 75 284462
.10 REAR CORMER RENDERING GUARD 181000 162.15 79 LLEiE
« 1.1 GHTTERS GUARD 397 .00 "§56455 S | IO |
«12 -80TL PIPE GUARD 70.00 80.50 %5 60.37
.13 DRAINS GUARD 72.00 82.80 75 8210
.14 SUB-TOTAL REPAIRS 4074.00 4685.10 75 :3513.82
.15 GRANT CONTRIBUTION 3513.82
.16 OWNERS CONTRIBUTION ¥i71.28
e ZCONTRAC . PRICE ¢ s4+COST o6 RATEY « « JERANT
.18 FIRE RESISTANCE GUARD 1790.00 2058.50 e o R L
.19 ALARM HANCOCK 771.00 886.65 75 664.99
.20 EMERGENCY LIGHTING HANCOCK 540.00 621.00 S0 X10350
.21 EXTINGUISHERS NDT LET.  160.00  184.00° 50 92.00
+22 SUB-TOTAL FIRE WORK 3261.00 3750.15 2611.36
.23 GRANT CONTRIBUTION 2611.36
.24 OWNER'S CONTRIBUTION 1138.79

Notice how the use of windows enables printing of a layout quite dif-
ferent from that on the screen.

NOT LEARNED until twenty or thirty hours have off. This omission was irritating pected a spreadsheet programme
been spent on a live example. on VIEW; it is infuriating on to draw bar charts but my glee in
IN AN However any businessman faced VIEWSHEET. For example to finding this facility was marred
with budgeting, pricing, turn the headings off one has to when it proved feeble. Firstly the
AFTERNOON! timetableing, stock control, type in no less than thirteen bars are mere rows of asterisks,

The instructions are excellent: a
hefty manual, split into two: an
explanatory step-by-step guide
plus a compact and complete
definition of all facilities. The very
weight of this document will in-
dicate that using VIEWSHEET is
not something you can learn in
an afternoon. Although it only
takes five minutes before you
start compiling a table, complete
mastery will probably not come

wages calculations or arithmetic
on research data will find the time
extremely well spent.

SHORTCOMINGS

VIEWSHEET does have some.
The worst is the absence of
menus for such functions as
creating, loading or saving files,
printing, protecting data from
erasure or turning headings on or

keystokes. In practice the
resourceful user can define the
red user-programmable keys,
with commonly used or lengthly
commands, because although full
use is made of them in “sheet
mode” they are not engaged in
“command mode”, which is just
where these commands are
needed.

The second criticism is of the
bar chart function. | had not ex-

which look amateurish, and
secondly they only run horizon-
tally. Most bar charts, for exam-
ple monthly weather data or
share prices on a one-year axis,
run vertically.

These are of course com-
paratively minor criticisms which
should not deter any would-be
purchaser from an excellent and
highly professional piece of soft-
ware: first class value at £52.
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Title:

Mr. T Tells time
Time
Publisher: Ebury Software

Model B
£12.95

Machine:
Price:

Mr. T Tells the Time is one of six
titles in the Good Housekeeping
Software range. It comes in an
impressive looking plastic wallet
with a good looking parent’s
handbook. It has the added
distinction of being the only
cassette ever to refuse to load on
my recorder/computer combina-
tion. It proved to be very
temperamental on a number of
combinations but eventually it
was loaded.

There are three programs on
the cassette, one on side one,
and the other two on side two.
Loading takes quite a time, with
one program acting as a loader
for a second.

Before playing any of the
games the parent can set a
number of parameters using the
parent screen. The degree of dif-
ficulty, sound or silence, colour
or monochrome, and who varies
the degree of difficulty — Mr. T
or the parent — are all user selec-
table.

Side one starts with a
demonstration of a working
clock. A clock face is drawn on
the screen and the hands move
to show the passing of time. The
clock chimes on the hours, which
only take a few seconds to pass,
and continues until the space bar
is pressed. This leads to the main
activity on the first side, Matching
Hours. Two clock faces are
shown on the screen, one has its
time fixed and the other varies.
When the two faces show the
same time the user presses the
space bar. The game is played at
three levels; firstly the fixed clock
cycles through the hours sequen-
tially, secondly it sets times at ran-
dom, and finally it adds half and
quarter hours.

The second side of the
cassette contains two games that
also have three sections. Clock
Numbers shows a clock face with
missing numbers. These are
situated on the right hand side of
the screen, and when Mr T.
points to the right one for a par-
ticular place, a press on the space
bar moves the number to its cor-
rect location. The three sections

Programs for schools
and homes which juggle
numbers and language
for the young and not so
young.

-

T

Parents’ Handbook

increase in difficulty by not going
sequentially through the empty
places, and finally by taking out
all the numbers.

The final game is called
QO’clock, and an amount of
preparation is recommended in
the parent’s guide. A clock face is
shown, and below it the time in
words. As the hands on the clock
move round, so the words
change to indicate the time. The
game itself starts in the words

RS T

==

TIME

below the clock change. When
the correct words are displayed
the space bar is pressed. In part

three, the words stay fixed while
the clock face changes

The individual programs
show a number of good features.
Sound and graphics, though
basic, are used effectively. A
symbol showing a hand with a
finger pointing at a bar is a much
better way of indicating the ex-
pectation of a press on the space

bar than the usual ‘press space to
continue’. The visual incentives
given in the games had both my
five year old son and my wife in
fits of laughter. The use of a
parent screen is very good, the
level of difficulty reflected in the
speed of the game.

If any criticism can be levelled
at this produect, it is that with the
exception of one part of game
one, only the exact hours are us-
ed. The extension to quarter and
half hours, and everything in bet-
ween is so important that its
omission is puzzling.

Ratings Table

SOUND 70%
GRAPHICS 75%
DOCUMENTATION 80%
VALUE FOR MONEY 65%
OVERALL 70%

Title: Map Rally
Publisher: Bourne Educational
Software
Machine: BBC B
Price: £8.97

The aim of this package is to
teach the use of both compass
points and co-ordinates to find
points on a grid system. The
game element consists of a car
rally in which the first player to
get to all checkpoints and then
finish is the winner. The game
can be played by two children at
a time, one driving the red car
whilst the other steers the blue
one. For the teacher there is the
possibility to see the performance
of each child who has played the
game via the monitor facility pro-
vided.

The first program uses com-
pass points to steer the car. With
a clue, such as NORTH and
EAST, you are expected to input
N followed by the number of
kilometres (squares) to move and
then repeat this for the EAST
movement. If you land on a
checkpoint then a tune plays and
you have to check in before being
sent into the next one. This
seems reasonably good practice
and has few problems.

Unfortunately the second
program suffers a very serious
flaw making it, in my opinion,
worse than useless! As you may
remember from your schooldays
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MAP RALL

Understanding co-ordinstes ang compass directions
For the acorn electron

Bourne BducationalSoftware Ltd
isribuitoa by ACORNSEFT

all map and co-ordinate systems
work on Eastings before Nor-
things, this in mathematical terms
means that the x co-ordinate
comes before the y value. This is
a universal rule which is never
departed from, except by this
program. | take it that the idea is
to get compatabilty between the
two parts of this package but this
is not acceptable if it means that
the child is learning a concept
which then has to be unlearned
later. This makes the second pro-
gram unusable and [ would ad-
vise the company to change this
as soon as possible if they expect
the package to be taken seriously
as having educational value. A
mistake of this type is most sur-
prising from a company of this
calibre but goes to show that you
should examine educational pro-
grams very carefully before you
buy and use them.

Ratings Table

SOUND 60%
GRAPHICS 5%
DOCUMENTATION 70%
VALUE FOR MONEY 20%
OVERALL 0%

Title: Ollie Octopus’ Sket-

chpad
Publisher: Storm Software
Machine: BBC B
Price: £6.95

Screen drawing programs are
becoming almost as popular as
regular a feature of a software
house’s catalogue as space games
but this is a little unusual in that it
is aimed at children and meant
for them to use. This would be
great if the program was, indeed,
easy to use but it isn't! As an ex-
ample of its deficiencies there is
not way to move the ‘paintbrush’
(cursor) from one position to

another without changing to
background colour so that it
doesn't leave a trail. This means
of course that it leaves a trail over
the foreground wunless you
change to that colour at the ap-
propriate moment. There dre
other commisions too, there is no
abstract or non-regular area ill
facility only the filling of circles,
squares & triangles is possible.

The enlarge and contract
facility is however very well done
with good ‘rubber-banding’ on
screen. The colour change
system is also neat and easy to
use. There is a screen save facility
(taking four and a half minutes) if
anyone should want to use it but
no screen dumping command for
hard copy. There is a demonstra-
tion of its facilities (also used for
the cover illustration) which
seems impressive until you
analyse the way the picture is
built up. There is no way that a
child can think in such a complex
manner. Whilst it may be a good
idea to have simple drawing pro-
grams for children I'm sure that
the lack of features in this one
make it a non-starter and this is a
case where a more complex pro-
gram would actually be easier to
use.

Ratings Table

SOUND 60%
GRAPHICS 50%
DOCUMENTATION 60%
VALUE FOR MONEY 30%
OVERALL 45%

Title: Eye

Publisher: Longman Micro Soft-

ware
BBC B
£14.50

Machine:
Price:

This is a program meant for
secondary school use in either
Physics or Biology lessons and is
not available for home use.
Although it could be used in the
home [ think its use would be
very limited indeed. The avowed
aim of the package, consisiting of
two programs and a manual, is to
demonstrate how the eye works,
but | am not sure this is what it
does at all. | would expect a pro-
gram aiming to do this would
have some content on
rods/cones and nerve transmis-

sion but what these programs do
is show how light travels through
the various parts of the eye and
the resultant image on the retina.
They do show this very clearly
however.

| suppose the best description
is that they provide an animated
model of the eye and the paths of
light through it. You can change

almost all the parameters of
distance from object, lens,
thickness, iris opening, sight

defects and in the second pro-
gram insert various lenses to see
their effect on the eyes focus. The
model is clear and very simple to
use but I'm not convinced the
cost of the software, for such a
narrowly aimed product, is
justified. | also have reservations
about the documentation which
is very strong on description but
not on applications. There are a
few suggested but they seem far
from enough to make the
package worthwhile. The best
use of the programs may be to
test the understanding of pupils
who have already covered this
area by setting it up to an
unknown sight defect which by
experiment they have to both
correct and identify. [ feel that
overall the package is adequate
but disappointing. (Incidentally
the package will work on disc
systems, despite the warnings

that it will not, if a relocation

routine is used.)

Ratings Table

SOUND N/A
GRAPHICS 90%
DOCUMENTATION 50%
VALUE FOR MONEY 50%
OVERALL 60%

Title: Alphabet

Publisher: J.B. Software

BBC B
£4.95

Machine:
Price:

This program has the avowed
aim of teaching the alphabet to
children in an amusing and in-
teresting way. In short it is an
aural and animated (of a fashion)
alphabet book. The letter appears
at the top of the screen followed
by a word starting with that letter
and a picture to illustrate the
word and, if appropriate, some
kind of sound effect. The pictures

are very cleverly constructed but
do take rather a long time to ap-
pear in some cases due to the
slow circle filling on the BBC.

There is another way of using
the program also. You can opt to
have the program test a child's
knowledge of the alphabet by
asking them to press the key mat-
ching the one on screen. This
seems a good idea until you
realise that the keys are upper
case whilst the letters on screen
are lower case. This means that
you are asking for translation also
and young children can find this
very difficult (would you match Q
and q if you didn’t know them to
be related ?). | believe that a bet-
ter course to follow is to provide
lower case key stickers as some
companied now do. What makes
the matter more difficult is the use
of Mode 2 for the display which
are poor letter formations for
children anyway.

I am not fuilly convinced that
this program is educationally
sound but [ am impressed by the
standard of the graphics and my
5 year old liked them enormously
despite finding the program bor-
ing. Even the addition of a ran-
dom order option would be a
step forward. The program is well
priced however and may be
worth a second look if you need a
program of this type.

Ratings Table

SOUND 60%
GRAPHICS 90%
DOCUMENTATION 70%
VALUE FOR MONEY 90%
OVERALL 80%

Title: Geography of
France

Corona Software
Model B
Electron

£5.00

Publishers:

Machine:

Price:

The program is supplied on disc
or cassette, and the intended au-
dience is for children from 8 on-
wards.

Once loaded the program
displays the French flag and plays
the French national anthem, all
bar a little programming ‘Hic-up”
right in the middle.

CONTINUED OVER
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The main menu displays a
map of France, and a list of all the
tests available. These range from
towns, to rivers, sea areas, and
mountains, each is numbered,
and once the choice is made the
map is redrawn with the relevent
information on it. Once the child
is happy, there then follows a test
on the topic, which includes a test
for correct spelling!

At the end of each section the
program returns to the menu
page, so either another topic, or
the exit may be chosen,

The program is extremely
well ‘crash-proofed’ with both the
Escape and Break keys re-starting
the program and the only way to
escape is via the menu.

The display is both clear and
colourful, and individuals, as well
as groups should have no pro-
blem using this program. A few
children whom [ asked to have a
go of it, found it most enjoyable,
and stimulated some rivalry into
who knew the most

Ratings Table:

SOUND 70%
GRAPHICS 75%
DOCUMENTATION 80%
VALUE FOR MONEY 85%
OVERALL 75%

Both Arnold and Wheaton have
been serving educational
establishments for many years,
and it's good to see that they've
remembered this fact on their en-
try to the micro software market.
Not only do they encourage users
to make a back-up copy of their
programs, where necessary they
provide a menu program. (Un-
fortunately, there is a small error
in this routine which | pointed out
to Arnold Wheaton several mon-
ths ago, without response. Line
40 requires TAB (15,5) between
the first “MENU”; and CHR$
(141)) to facilitate the running of
multi-part programs on discs.
Competitors who charge 50% of
cost to exchange and those who
ignore all requests for help,
please note! Hopefully, col-
leagues will ensure that Arnold’s
continue to trust us!

All the programs are ex-
cellently documented and well

ARNOLD
WHEATON
SOFTWARE

packaged in plastic ‘book’ format.
| wonder how much this packag-
ing adds to the cost of the pro-
gram and whether schools would
prefer a cardboard box and a dis-
count? Most schools will, I
suspect, standardise their cassette
filing system on the cassette box
for convenience and there'll be a
lot of plastic books surplus to re-
quirements!

Most of the user guides
recommend that the programs
are used with groups of children
rather than individuals and that
the learner should have had ex-
perience of the topic before at-

tempting it on the computer.
Whatever the concept being
taught, it's important to
remember that concrete ex-

periences must come before use
of the computer and that the in-
teraction between children using
the program is usually more im-
portant than that between the in-
dividual and the computer

Title:
Publisher:

Angle Turner

Arnold Wheaton
are

Model B

£14.00

Machine:
Price:

The concept of angles is introduc-
ed by showing that they are a
measurement of turn and in each

BBC Model B

of the three modes in which
Angle Turner works, the user can
opt to work in 90 degree, 45
degree, 10 degree and single-
degree intervals and the
parameters can be set by the
teacher. It is, therefore, a pro-
gram that can be used profitably
by children of a wide range of age
and ability

If the program is run on a
cassette system, each mode is a
separate program and loaded in-
dividually; if used with a disc
system, the user is taken straight
to a menu from which the option
required can be selected. 1
Demonstration Mode: This
allows the teacher to specify an
angle, which is constructed on
the screen, with or without the
caption which shows the value of
the angle being drawn. 2. Prac-
tice Mode: a) The computer
displays a randomly selected
angle (within the option selected)
and invites the user to estimate
the angle. b) A randomly com-
puted angle is displayed on the
screen in digital form. The user is
invited to stop the computer
drawing the sector when it has
reached the size specified by the
digital reading. The teacher can:
i) set the acceptable margin or er-
ror; ii) specify number of goes

before changing from mode a) to
b); iii) specify number of incorrect
tries before computer provides
assistance. 3. Tutorial Mode:
This is intended as a revision pro-
gram with little need for teacher
assistance.

The computer draws a sec-
tor and the user is invited to clear
the screen when the computer
will start to redraw the sector.
The user has to stop the drawing
when the sector is the same as the
original. After each attempt they
are given the option of trying to
refine their answer.

This is a good example of a
structured reinforcement type
program offering flexibility, which
means that it would make a
useful addition to any school’s
collection of mathematics pro-
grams. Two small criticisms: the
explanation of the use of the T
key (for teachers!) | found a little
wooly and the value selection
page might have been simpler

Ratings Table:

SOUNDS N/A
GRAPHICS 80%
DOCUMENTATION 90%
VALUE FOR MONEY 80%
EDUCATIONAL VALUE 80%
OVERALL 80%

Alpha Graph
Amold Wheaton

Schools encourage the children
to record their experiences but
are not so good at asking them to

analyse what their results mean
and to think about relationships
between different observations.
This is certainly the case with
much of the work done in early
statistical work — the drawing of
the histogram is frequently the
end of the story.

Making a tally and drawing a
bar graph of frequency of letters
is a task often given to upper
junior children. Alpha Graph
allows the user to type in up to
500 letters. The screen is then
cleared and the text replaced by a
histogram displaying the frequen-
cy of each character in the ex-
tract. Individual letter totals can
also be called up by pressing the
appropriate letter key. The pro-
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gram then offers another option
of selecting a further piece of text
and histogram so that the user
can compare the two.

The user guide suggests that
the program can be used in many
tallying activities where data-
fields can be represented sym-
bolically by a letter, e.g. a traffic
survey, where a letter can stand
for a type of vehicle, and the two-
graph facility used to compare
two sites or the same site at two
different times of day.

This program certainly
enables more time to be spent on
the discussion of the completed
bar-chart and is a useful introduc-
tion to simple statistics. Unfor-
tunately, it is limited by the fact
that the maximum individual let-
ter frequency score on the graph
is 40. Above that the user has to
rely on the key count. A print out
procedure would be a useful ad-
dition to the program so that
more work could take place away
from the screen. It would be
more acceptable if the program
had an adjustable scale facility. A
good, flexible pictorial represen-
tation program would give better
value for money.

Ratings Table:

SOUNDS N/A
GRAPHICS 60%
DOCUMENTATION 70%
VALUE FOR MONEY 45%
EDUCATIONAL VALUE 45%
OVERALL 50%

Title:
Publisher:

Machine:
Price:

Microbug
Arnold Wheaton
Software

Model B
£14.00

Microbug is an hierarchical type
of datafile, i.e. the Tree type. In
this kind of database, the infor-
mation is stored on pages which
are linked together. By selecting
the option, you move from
general to more specific informa-
tion.

Microbug is intended to
stimulate children to detailed
observations of some of the more
common forms of invertebrates
— such as they might find around
the school grounds. By asking
the child a number of questions
about the creatures, the program

ARNOLD

WHEATON
SOFTWARE

BBC Model B

attempts to produce an identifica-

tion. Each response from the
child narrows down the range of
possible indentification. When
sufficient possibilities have been
excluded a suggestion is made as
to what the creature might be.

At this point the user can see
all the decisions made — which is
helpful when it is obvious that the
computer has made a wrong
identification! If more information
is required, the program provides
a list of suitable books.

While teachers not used to
this type of database program
may find Microbug a useful in-
troduction, 1 believe most will
prefer to spend the money on a
good database program, which
will enable them (and the
children) to make many datafiles.

Ratings Table:

SOUNDS N/A
GRAPHICS N/A
DOCUMENTATION 70%
VALUE FOR MONEY 50%
EDUCATIONAL VALUE 50%
OVERALL 50%

Also available are Weather Sta-
tion, a dedicated database
designed for the storage and
analysis of weather information
and a comprehensive time telling
tutorial, Beat the Clock.

Title:
Publisher:

Tense French
Sulis Software
Model B
£9.95

Machine:
Price:

Tense French opens up with a
brief rendering of the Marseillaise
and the display of a BBC Micro
Tricolour. This seems now to be
the conventional start to any
French language tutorial in BBC
software. Witness the Microaid
“French Abroad”. This is a verbs
only pack and it covers twenty
common verbs. The two tapes
supplied provide all the tenses,
conditional and present subjunc-
tive. Quite enough to be going on
with.

The options are quite im-
pressive. As well as testing on the
various parts of speech, with pro-
noun prompts, ils...nous.. .
etc, it also tests on meanings. The
main menu controls the current
tense and whatever other test or
list option you choose, this is
overriding. An especially sensible
feature in the English/French or
French/English meanings test, is
the listing of the twenty
possibilities rather than just leav-
ing it to memory.

The screen presentation is
blue or red on white and is ex-
tremely clear and uncluttered, a
definite plus. Although the
documentation gives clear warn-

ing, [ still rather resented the fact
that the computer would not ac-
cept upper case entries. For
younger children there is a nice
line in joyous sounds for suc-
cessful attempts and the menu of-
fers the choice to change the
volume setting. The function
keys are set up to produce lower
case vowels with the appropriate
accents and children could have
fun producing an overlay for
these keys. All in all, a flexible

and friendly introduction tto
French verbs and their tense
forms.

Ratings Table:

SOUNDS 80%
GRAPHICS 80%
DOCUMENTATION 75%
VALUE FOR MONEY 70%
OVERALL 75%

Title:
Publisher:

Time Traveller
Sulis Software
Model B

Machine:
Price: £9.95

Time Traveller is a fascinating
idea for a program on any
microcomputer. The idea is to
move through various periods in
British history, scoring points as
you go and finally amassing a
total that admits you to the 20th
century.

One of the first things you
find about program operation is
that almost any key press will
shoot you through to the next
stage, so be wary of tapping
thoughtfully on the keyboard.
Each period offers a number of
multiple choice questions and
finally a form of maze game to
finish. The range of questions is
small and naturally as you play
again and again, the questions do
repeat themselves although it is
rare to get an exact cor-
respondence of choices for the
answer. | thought that the ques-
tions for each period were well
chosen and they succeeded in
destroying some myths about the
time in question.

The games which finish off
each section are all in Mode 5
and are similar in style because
they have to use the same
routines (the miserly Beeb’s
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memory again, roll on the Aries
or second processors). The varia-
tion in content comes from dif-
ferent locations and characters
The bronze age involves, rather
unimaginatively, a forest and a
pack of wolves. The Romano-
British period makes use of a
crude Roman fort (corners like a
playing card). At the start of this
game it would be nice if a teacher
or parent could induce a pause in
the action for a discussion about
the different elements making up
the fort, to make up for the lack
of labelling in the display. Similar-
ly with the 11th century bishops
in the cathedral and the 16th cen-
tury courtiers.

When vyou finally get the
necessary 200,000 points, this
time gate welcomes you to the
20th century. If you make it
through to Victorian England
without the necessary points then
you can choose which age to
return to in order to get the re-
quired 200,000. If you want to
start all over again, the Break key
does the trick and re-initialises all
but the imaginary high scores of a

chap called Simon. The only way
to get rid of the program entirely
is to turn off the computer. The
program cleverly uses the
available memory space, chang-
ing HIMEM about, using Mode 7
for text and Mode 5 for games.
There are lots of GOTOs and ab-
breviations which make it difficult
to follow or make personal
amendments. | couldn’t even list
the DATA after line 18.

Time Traveller is a very suc-
cessful attempt to make the learn-
ing of some basic historical facts a
lot of fun. The games are light
relief and are justified despite the
restrictions they place upon the
‘educational’ content. As | said
earlier, roll on the memory ex-
pansions. On disc, with separate
files for each period, this program
would become greatly more
useful but in the meantime it rates
as an excellent attempt.

Ratings Table:

SOUNDS 60%
GRAPHICS 80%
DOCUMENTATION 75%
VALUE FOR MONEY 85%
EDUCATIONAL VALUE 80%
OVERALL 80%

tions /
Blockfit
SYSTEM
software
Model B
£23.00/£46.00

Titles:

Publisher:

Machine:
Price:

South Yorkshire Systems for

Training, Education and
Management Ltd., has been
developing computer-based

training and learning, both for in-
dustry and education, since June
1982. Their work in industry has
involved companies like ICI and
BP and SYSTEM are behind
many of the education programs
now being published under other
names.

The four directors, David
Ellis (Programming Manager),
Keith Shaw, Sue Shaw and
Stephen Swallow all have wide
experience of using and creating
software aids for training and
education. SYSTEM'S main ap-
proach in the education field is to
develop low cost, complete
teaching packages and to market
direct to schools. The ideas for
these developments originate
with teachers in schools who re-
main closely involved in the
development of the packages un-
til publication. In this issue of Ed-
soft we look at, among others,
SYSTEM's administrative
package for schools.

The two programs discussed here
are the first two of a proposed
series which is intended to deal
with many of the administrative
tasks met in running a school
OPTIONS is a program which
takes in subjects chosen by a
pupil and correlates them
BLOCKFIT carries the process
further by setting up option
blocks and checking their
suitability, the process of check-
ing being carried out so speedily
that blocks can be changed until
the most suitable subsets of the
subjects available are found.

OPTIONS

In its present form, the ex-
planatory booklet does not begin
by telling you what to do first
(apart from switching on!). This is
to be corrected, | understand,
which will help with the first
steps.

It is first necessary to set the
environment, e.g. detail whether
a printer is to be used, its type,
and give the number of the disc
drive. This process has to be
completed each time one of the
programs is used, such as when
changing from OPTIONS to
BLOCKFIT.

This done, the list of subject
options is entered, and this list
becomes a reference to check
whether subjects entered from a
pupil record are available as op-
tions. Individual records can then
be entered for each pupil, con-
taining form. name, sex and sub-
jects chosen. Records are
available for amendment, and
once the user is accustomed to
the system of control codes, the
entries and alterations are simple
to carry out.

It is possible to obtain lists by
form and subject, to extract a
single record or to list all data
held on the disc. Having provid-
ed myself with a mythical list of
pupils and subjects to use, I was a
little horrified at the amount of
paper which was rushing through
the printer, so | reverted to using
the screen for trial purposes. This
had its problems, even when
questions were being asked for
which | had to provide the
answer. The trouble stemmed
from the TV which was being
used. | often need to use the
command *TV 255 to move the
screen down, but once the OP-
TION program was loaded, the
screen returned to its original
position, and the questions were
off the screen at the top!
Presumably this would not hap-
pen with a monitor, but one does
need to see the question or the
heading on the screen, even
when the lists are to be printed on
the printer.

BLOCKFIT

The second disc assumes that the
subjects available are grouped in
blocks. The options in each block
(a subset of the original options
list) are timetables at the same
time, and assume that a pupil
may choose only one subject
from each block. This caused me
some problems, because the in-
troductions to the OPTIONS disc
stated that the option blocking
would work however many selec-
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EDUCATIONAL SOFTWARE

tins were made from each block,
and this is not the case.

Once | had realised my
mistake, the system works wzll.
The blocks are set up to a r.ax-
imum of 14 in the trial copy. The
program then assumes that the
first subject entered on a pupil’s
record is from the first block and
so on.

Subject clash tables are
available for each subject option
against all others, and lists are
available of pupils taking each
subject in each block. Here I
found a problem which 1 was
unable to resolve, but no doubt
there is an easy explanation. Be-
ing unable to use E1 and E2 for
English language and literature, |
used EA and EB. For some
reason, the program would not
list pupils taking EA although
every other subject was available.
EA was on the list of options, and
on the appropriate block lists, but
the program would not admit to
the fact that it had been chosen
by any pupils, whereas all had
chosen it.

There were two known bugs
in the trial version, one of which
could be dealt with easily, but the
second bug, during a return to
the main menu from the
print/view menu could only be
resolved by using the BREAK
key, which meant starting-up
again.

The blocks can be edited
easily, and the clash/fit tables,
etc., are quickly available for the
new subsets of options, which
makes the process of finding the
best subsets quite a friendly one.

There is space to include a
teacher’s reference with the sub-
ject, and up to 3 sets within a sub-
ject.

SUMMARY

Assistance with the mammoth
task of fitting hundreds of pupils
into a timetable every vyear is
something to be desired by
anyone who has experience of
the time taken in carrying out this
essential part of school life. This
pair of programs seems to carry
out the process efficiently and
speedily.

The faults are minor ones,
which are mainly in the text pro-
vided with the discs. I did make
one or two false starts, and spent

a frustrating time trying to allow
pupils to choose two subjects
from a block, with quite
disastrous results. (Such choices
are sometimes required!)

The use of numerous con-
trols becomes automatic with
practice, which suggests that the
average timetabler would soon
find that the program was saving
time. Undoubtedly, the oppor-
tunity to change one’s mind
about the composition of blocks,
and to see the results almost in-
stantaneously is a real asset.

At all stages there is a wide-
ranging variety of lists and tables
available. If the format of some of
the tables, e.g. tables of fits and
clashes, is unfamiliar at first, then
time and practice remedy that dif-
ficulty. Other common usages
such as E1 and E2 for English
language and English literature
cannot be used, because E1
means English, set 1, so ab-
breviated forms of subject names
have to be prepared with care.
Abbreviations are vital, since
there is a considerable amount of
typing involved, and. although it
is not mentioned in OPTIONS,
the second program BLOCKFIT
requires subject names to be less
than seven letters in length and
recognisable in the first four let-
ters.

If you live in an environment
where eager hands love to ‘tinker’
with programs in the computer,
then the security password which
is necessary to gain access to the
data disc will be most useful.

Overall, the pair of programs
seem to be very useful and effi-
cient, and should be welcome ad-
ditions to the software in general
use in schools. The later pro-
grams to be issued are planned to
cover exam entry requirements
for the various examining boards
and Form 7, as well as staffing
timetables.

Title:
Publisher:

Easywrite
System Software
Model B

£10.00

Machine:
Price:

Easywrite is a reading and writing
tool for the pupil who is just em-
barking on the first stages of lear-
ning vocabulary and sentence
structure. Using the program
could not be more simple. The

two outermost keys of the
keyboard (Copy and Shift Lock)
are used for moving from word to
word on the screen and other
functions performed by pressing
the appropriate letter for Chang-
ing a word, Loading and Saving
the wordset and Printing.

The control keys can be
learned by the child but are not
essential for operation of the pro-
gram. The display offers func-
tions such as ‘rub out’, ‘display’,
‘print out’ and ‘space’. These
functions, like the letters and
words on the screen, are obtain-
ed by moving the flashing cursor
to the correct column with the
RH(Copy) key and to the correct
row with the LH (Shift Lock) key.
A second press of the RH key
selects the chosen option. If a
word or individual letter is
selected then that page is shown.
If a function is chosen then the
function is performed.

In use Easywrite is quickly
mastered and enjoyed by young
children. Pre-school children
may even benefit from playing
with it and with two keys doing all
the work it doesn't take long to
get used to the mode of opera-
tion. The other option which is
catered for is joysticks and in my
opinion they greatly enhance the
program. If it's good enough for
high flying executives then it’s all
right for young children and
Easywrite becomes even easier td
use and even more fun.

Finally and wvery usefully,
you are able to use the command
key N to create New text for
Easywrite. This enables you to tie
up the current vocabulary in use
with the current reading of the
child. The program remains flexi-
ble in this way to cater for older
children and to encourage further
literacy. The common words of
the home page can become
slightly less common. The colour-
ing and display of Easywrite is
clear and uncluttered. The right
keys are disabled and operation
runs smooth. The documentation
is helpful and gives examples of
how to use the program and hints
on teaching techniques. I think it
is implied in the manual, but
should be made clear, that the
program is intended to be used
by children but with the help of
adults.

Ratings Table:

SOUNDS 60%
GRAPHICS 90%
DOCUMENTATION 85%
VALUE FOR MONEY 80%
EDUCATIONAL VALUE 80%
OVERALL 85%

U.S.A.

Corona

Model B/
Electron

£6.00 cassette,
£9.00 disc

Title:
Publisher:
Machine:

Price:

Yet another excellent geography
tutor in the Corona range, this
time taking on the expanse of the
U.S.A. There can of course be
no detailed studied but this
proves an adequate introduction
to the general geographical
layout of the U.S.A.

The screen layout is very
nice, with a window on the right
hand side of the screen displaying
the map of the U.S.A. and the
various area maps into which this
metamorphoses during the ques-
tion and answer session. The left
window displays the relevant
names with a number which cor-
responds to a position on the
map. Below is the area for
prompts and entering answers.
The yellow on blue colouring is
extremely clear and is reflected
on the card insert. Although

. wrong answers can be marked if

they result from only a spelling
mistake, the test for this is not
very sophisticated and possible
mistakes which were not in the
first part of the answer were
marked entirely wrong although
they represented a very small
slip.

Basically this is a memory
test, with questions about what
you have just seen on the screen
and thus it is probably more
suitable as an introduction with
not too much emphasis put upon
the ability to remember place
names but more on discussing
the area displayed by the map.

Ratings Table:

SOUNDS 50%
GRAPHICS 75%
DOCUMENTATION 60%
VALUE FOR MONEY 65%

EDUCATIONAL VALUE 60%
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A 100k BBC- drlve for £99 + VAT

We’ve done it! We’ve built a mass
storage system for your BBC Micro
with the power and convenience of a
floppy disk drive, but at a fraction the
price. Get to know PHLOOPY, the
remarkable new 100k drive that costs
only £99 plus VAT, and a further £26
plus VAT for the interface to your BBC,
operating system and connecting cables.

How PHLOOPY does it

PHLOOPY does not use disks to
store data, but a 12-foot loop of
professional - quality quarter-inch
magnetic tape contained in a robust
cartridge. The drive has only one
moving part, the motor which drives
the tape loop —hence the low price and
high reliability. As the loop is driven
round, each file of data it contains
passes across the magnetic head which
reads it or writes to it. Other people
have produced tape loop micro-drives,
but they’ve not been
very reliable. They
lacked PHLOOPY’s

special secret.

>a2 PHLOOPY’s special secret

The heart of the invention

~ 1sa brilliantly designed

e “byte-wide” magnetic head,
made by Phi Magnetronics who build
multi-track heads for professional use.
PHLOOPY’s head records and reads
nine tracks across the width of a quarter-
inch tape. That means the tape loop can
be much shorter, so the typical time to
access a file is reduced to a mere 3
seconds. If you’re used to waiting for a
cassette tape to trundle programs into
your BBC, you’ll be amazed at
PHLOOPY’s performance.

Getting it right every time

In addition, we’ve included a
feature we know you will appreciate.
PHLOOPY has full error detection
and correction, so you can be certain
you will get back what was originally
written onto the tape.

Talking to your PHLOOPY

PHLOOPY’s own software,
contained in ROM, responds to
standard BBC filing system and Basic
commands. Most programs written to
run on disk or cassette should run on
PHLOOPY without problem.

And because PHLOOPY contains
its own intelligent microprocessor —a

second computer which does most of
the hard work - PHLOOPY puts very




“On-board”
MICroprocessor,

“lectromagnet |8

pull 5
notor spindle
nto tape.

P

Nine track
“byte-wide” head.

Tapedrive
spindle.

Precision ground rubber
pressure roller.

: = Twelve foot long loop of
httle load \ - : tape f;eely packed into
o ' cartridge.
on the BBC

PHLOOPY 100k cartridge,
and uses much shown not yet

less RAM than most disk systems. pushed fully home.
Installing PHLOOPY on your BBC

Phi Mag Systems Ltd.
You’ll be amazed how simple it PO Box 21, Falmouth,
is to install PHLOOPY. Just plug Cornwall TR11 3TD.

in the interface cut two resistors (clearly ~ Telephone: (0326) 76040.

marked in the insteuctions Jandithe ot il o w ) Wle sl e
jobis done. If you should have problems
our engineers are waiting to help you.

Making a PHLOOPY Library

PHLOOQPY cartridges hold
a full 100k of data or
programs. Two of
them come free
with the drive
and extra ones
cost £3.75 each
plus VAT. They are
moulded of high impact
polymers for protection and store easily
on a bookshelf. Many programs will

be available to purchase on PHLOOPY.

Sorry, this part of

the page was cut out

David from the Retro Computer
Museum, Leicester
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MODEL B

Brian Clarke

Speedy
Graphics

Would you like a simple to use
series of graphics routines, which
will allow you to:

Place a character of any size, any
where on the screen.

Still have the same resolution.
Still have colour.

Be at least three times as fast as
the M.O.S.

Allow for a complete scan of the
next position for a collision.
YES? Well try this one.

JUST ROUTINE

There are three routines, the first
is PSET which simply sets up zero
page, with the information of the
next character. If you are only us-
ing one character then this
routine is only used once. Other-
wise PSET is called each time
you change character. The
routine requires the following in-
formation, character depth (1 to
255), character width (1 to 40),
character colour mask (8&00 &0F
&FO&FF), and the address
(anywhere reasonable), from
which the character information
is stored.

The program for PSET is
straight forward, it takes the
variables A% B% C% and D%
from page &400 and places them
where needed in zero page.

The second routine is PLOT,
which calculates the first address
from which the character will be

Sorry, this part of

An invaluable set of
routines, suitable for use
in your own programs,
which monitor and
manipulate graphics at
faster than normal
speeds.

quires X to be in the range 0 to
639, and Y to be between 0 and
255.

The program for plot ANDs X
with 7 to remove the number for
which there is no increase of
screen start, (the character is only
rotated into an adjacent
location). Adds the remaining
part of X to the start of the
screen, then takes the Y ANDs
with 7 again and adds that value
to the screen, then multiplies the
number by &280 and adds that
to the screen to obtain the final
address.

the page was cut out

David from the Retro Computer
Museum, Leicester
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The final routine is PRINT
which places the character infor-
mation from the address
calculated. This requires a flag to
be clear in order to EXCLUSIVE
OR the information to the screen,

e s
- =

or when the flag is non-zero &
AND the information with the
screen. With the flag set. the
character is therefore not printed
a check on the HIT FLAG w
show if there is anything alreads
in the space required for the
character. EXCLUSIVE ORing
the character enables the
character to be blanked out by
simply reprinting at the same
location

The program for print takes
the character information serially
and stores it in Charactertemp
rotates it into Characterroll by the
number of Shifts. It then splits
these two bytes into three nibbles
of four bits, and manipulates
them so that a byte of value 8
becomes 88. The three expand-
ed bytes are then EXCLUSIVE
ORed with the screen location
and the result restored.




PROGRAMMING/UTILITY

PROGRAM LISTING

10REM PLOT AND PRINT MODE1

20REM ZERO PAGE LOCATIONS

I@Shifts=%73

4@Screenl ow=%74:Screenhigh=%7

SOTEMF1=%7D: TEMP2=%7E: TEMP3I=%7F

&@Screenlowtemp=%7B: Screenhightemp=%7C

7@Yshift=%7A:Shiftstemp=%79

8@Characterlocationl ow=%B@:Characterlocationhigh=%81

9@Col aurmask=%82:Characterdepth=%83:Characterwidth=%
84

100F 1 ag=%85: Hi t {1 ag=%86

11@Charactertemp=%7&6:Characterroll=%77

12@Characterwidthtemp=%87: Xshi ft=%89

13@5creenl owtempx=%8A: Screenhightempx=%8B

140REM BEGIN ASSEMBLY

15@FORFPASS=ATOZSTEFS

16QF%=%2800

17@LOFPTFASS

18@.Fset LDA%4B4:5TA Characterdepth

170LDA%4@B: STA Characterwidth

200LDA%4AC: STA Col ourmask

210LDA%41@: 5TA Characterlocationlow

220LDA%411:STA Characterlocationhigh

2I0RTS

240.FPlot LDA %456@:PHA:AND#7:LSR A:STA Shifts

250PLA: AND#LFB: STA Screenlow

240 DA#LZB:CLC: ADC %461:5TA Screenhigh

270LDA#0A: STA TEMF1

2B80LDA %A4464:PHA: AND#7:STA TEMF3

29@FLA: AND#%FB: FHA: CLC

SOOLSRE A:LSR A:LSR A:LSR A

Z1@STA TEMP2:ROR TEMF1

Z2OFLA:LSR A:LSR A
@BFHA:LDA Screenlow:CLC:ADC TEMFZ:STA Screenlow

J4@0FLA:STA TEMFI:CLC:LDA Screenlow:ADC TEMFP1:S5TA Scre
eniow
| J50LDA Screenhigh:ADC TEMFZ:CLC:ADC TEMF3:STA Screenh
1gh

Z6DRTS

3Z70.Print LDA Screenlow:STA Screenlowtemp:STA Screenl
owtemp:x:LDA Characterwidth:5TA Characterwidthtemp

ZBOLDA Screenhigh:STA Screenhightempx:STA Screenhight
emp:LDA Characterdepth

I9DLDY#D:STY ¥Yshift:S5TY Hitflag:STY Xshift

40@.J1 LDA#B@:5TA Characterroll:LDY Xshift

41@LDA(Characterlocationlow! ,Y:STA Charactertemp

420LDA%41B:5TA Flag:LDA Shifts:BER J2:5TA Shiftstemp

43@.JZ LSR Charactertemp:ROR Characterroll:DEC Shifts
temp:BNE J3

44@.J2 LDA Characterroll:S5TA TEMFZ

45S@ALSR A:LSR A:LSR A:LSR A

46B0RA TEMFZ:5TA TEMFZ

47@8LDA Charactertemp: AND#LZFB:5TA TEMF1

48@ALSK A:LSR A:LSR A:LSR A

49@0RA TEMF1:5TA TEMF1

SOOLDA Charactertemp: AND#Z@AF:S5TA TEMFZ

S10ASL A:ASL A:ASL A:ASL A

S5200RA TEMFZ2:STA TEMFZ2

SIOLDX#TEMF1:LDY Yshift

54@.J4 LDA Flag:BEG& JS

S5@BLDABD, X: AND (Screenlowtemp) ,Y: BER J&:STA Hitflag:BNE
DONE

560.J5 LDAB,X:AND Colourmask:EDR(Screenlowtemp) .Y

S7@S5TA(Screenlowtemp) , ¥

580.J46 CLC:TYA: ADCH#B: TAY

SPOINX:CPX#TEMF3I+1:BNE J4

LDBINC Xshift:INC Yshift:LDA Yshift:CMF Characterdept
h: BEQ J8B

&61@CLC: ADC Screenlowtemp: AND#15: BER J7

&ZOCMF#8: . J1H BNE J1

63@.J7 LDA Screenlowtemp:CLC: ADC#%78B:5TA Screenlowtem

&4QLDA Screenhightemp: ADCH#Z:STA Screenhightemp: BNE J1

4650.J8 DEC Characterwidthtemp: BER DONE

&6@LDA Screenlowtempr:CLC:ADCH14:STA Screenlowtempx: S
TA Screenlowtemp:LDA Screenhightempx:ADCH#A: STA Screenhi
ghtempz:STA Screenhightemp: LDA#B:STA Yshift:LDA#1:BNE J
iH

&70. DON

480@.Tes

&FBL DA

E RTS
t J5R Fset
20:5TAL78:

2 A STAR46Q:
ot
700LDA#D: STA241B: JSR FPrint \ CHARACTER FRINTED INITIA
LY
710.L00F LDA#@:STA%418:JSK FPrint BLAME
7Z2@INC%73: LDA%78: STAX46D: STAR464: ISR Flat

CHR

73OLDAH#1:STA%418:JSR Frint .\ CHECE FOR HIT
740LDA Hitflag:BNE FIN
75OLDA#B: STA%418: ISR Frint Y FRINT CHR

76DLDA%7S: CMF#24@: BNE LOOP

77@.FIN RTS

78@1: NEXT

79@AMODE 1

BOOMOVEZQ@0, 100: DRAW1 002, 100

910FORX%Z=%COOTOLCFF: 7X%=255: NEXT

820VDUZ3Z, 228,60, 126 ,255,255,25
126,255,25%,255,259, 126,60,23,230
5,126,40,23,231,60,126,255,255,25
,C20:

iot)

2@:0 =
USR(Frint)
'BT0242

870F%=0: @%=USR (Print)

8808Y% %=2%:Q%=USR(FPlot)
890F4=1: Q%=USR(Print): IFPHitflag=~

FOOF%=0: 0%=USR (Frint)

F1IONEXT

P2@0MODE7: FRINT"That was slow,
"*"BASIC. Hit a key to see the same"

FIOEL=GET

*@THENZY.=255: GOTO?10

but only because of the
‘*in machine code."

74@MODE1
S@MOVEZ0Q@, 180: DRAW1020 , 100
F6ACALLTest

F7REND
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How to turn a BBC Micro into
14 1ab technicians. For only £325.

As if the BBC Micro weren't already famous for its
versatility, we've now taken it a step further.

14 ways to control science.

With the -lmplfn and remarkably inexpensive
addition of the Acorn IEEE Interface, the BBC Micro can
control, manage and exchange data with up to 14 separate
devices compatible with the IEEE 488 standard.

Which means you get the speed, accuracy and
repeatability of computer- controlled operations at a

an instantly understandable form. A second processor can
be connected for even faster processing and greater
memory capacity. Or the Micro can be lln]u »«d into Acorn’s
Fconet local area network.

And even more.

And with its additional | MHz Bus connection, the
Interface can even be linked to other interfaces, including
\corn’s Teletext adaptor.

Finally. because the Interface operates independently.

the BBC Micro is free

fraction of the price of
other systems. And without
sacrificing the IEEE 488
standard.

The possibilities are
limitless. The peripherals
can range from a simple
printer or a digital volt-
meter to osc lll(N opes.
logic analysers, spectrum
dnalvqers function gen-
erators, frequency mmc‘r-
—even a u)mp]eh configur-
ation of multiple ¢ unlmllvb-
and complex equipment.

The Interface is familiar.
A Read Only Memory
plugsinto one of the Micro’s
spare ROM slots, providing
the Interface Filing System,
a set of commands in plain
English, and in the straightforward
format already familiar to those
who know the Micro. (Commands
can be incorporated in any language
available on the BBC Micro, inc luding

the popular BBC Basic.)

More facilities.
But the BBC Micro/IEEE Interface combination
gives you more than just control.
Thanks to its renowned graphics capabilities, it
provides the ideal way to present experimental results in

to perform all its other
functions as well.

So you can take advan-
tage of the re ady-made pro-
grams covering education
dml businesssubjects. You
can use itasa word processor.
Add a dise drive. And that's
only the beginning.

How to get vours.

The lE l E Interface
costs just £325, matches the
BBCMicro in colour and pro-
file, and comes complete
with integral power supply
and file server ROM.

If voure a credit
card holder. you can order
the IEEE by ringing
01- ’HlH)’(NLln\lnm
Or 0933 79300 during office hours.

(By ringing the same numht'l you can get the
addressof your nearest stockist. or full de hnlaul the
BBC Microe umpuu rsystem if you don'talready have one.)

Alternatively, you can order the package by se 'nding
the order form below to: Acorn C .omputers, (/() Vector
Marketing. Denington Estate, Wellingborough.
Northants NN8 2RL.

Please allow 28 days for delivery.

ﬁ Credit card holders. telephone 01-200 0200

anytime. or 0933 79300 office hours.

Technical \p( cifications.

PCB carrying IEEE 488 bus inter ldt( circuitry, using
TMS 9914 mtvgmled circuit.

Internal power supply.

Colour: BBC Computer cream.

Construction: Moulded top and bottom to match BBC
Computer profile. ABS injection moulded plastic.

Power in: 240v,. 50Hz, 3w.

Operating Temperature: 10° to 35°C.

Designed and manufactured to comply with BS415 Class 1
standard.

Height 70mm. Depth 350mm. Width 210mm. Weight 2.1 kg.

To: Acorn Computers. ¢/o Vector Marketing.
Denington Estate. Wellingborough. Northants NN8 2RL.
_ Acorn IEEE Interfaces at £325

Please send me
each. incl. VAT and delivery. | enclose PO/che que [)‘l\.ll)lt to

Acorn Computers Limited Readers A/Core ‘harge my credit card.

Card Number

|

|

|

|

i : |
Visa/Aeeess (Delete) I
|

|

|

Name

__ Posteode. -

|
|
|
I
! Amex/Diners
|
!
|
|

. \ddress
‘*wn iture_
Registered \.» 140 3810 VAT No. 215 100220




Software for the BBC micro
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The Graphic Exte
for the BBC Micro 32K

Our latest utility ROM includes over 28 new graphics related commands. These can be typed in like any normal commands
and can of course, be included in BASIC programs. The commands are split into 3 distinct areas:-

] Sprite graphics
These are multi-coloured shapes up to 24 x 24 pixels in size.
Once a sprite has been designed (using in-built routine) it can be plofted at any position on the screen and easily
moved around. A sprite can also be part of a ‘film’' — a sequence of frames allowing animation.Up to 32 sprites or
‘films’' can be active on the screen at any time. A “film’ can contain up to 47 frames, each frame being any sprite
image.

LOGO ‘turtie’ graphics

By using simple FORWARD, BACKWARD, LEFT and RIGHT commands a ‘turtie’ can be moved very quickly around the
screen, producing intricate patterns by the most user-friendly means. Including these commands in structured BBC
BASIC programs provides a system faster and more powerful than many of the packages currently used to
demonstrate the LOGO language.

The third section consists of a large number of general purpose commands, such as:-

*FILL which will fill ANY area on screen.

Fast circle and arc drawing

3D graphics routines allowing X, Y, Z co-ordinate plotting

Large character printing in a range of patterns

Scaling — allowing any part of the screen to be expanded or diminished

A rofate command that will rotate all plofting by any angle around the origin

Because this is a ROM, all the commands are instantly available, and has a built-in help menu showing the syntax of
all commands. Supplied with a comprehensive manual and step-by-step fitting instructions, suitable even for the
inexperienced. This ROM represents extremely good value for money.

Available directly from us, mail order only, or from all good dealers
£28.00 plus £1.00 p&p plus VAT

16 Woysnde ChlpperfleIdHerts W04 9JJ Telephone (09277)69727



MODEL B

Jeffery J Bagnall

Find

Find is a machine code utility for
the 1.2 0S. An explanation of the
program is given for those in-
terested in Machine Code pro-
gramming. If you are not, then
pass on to the last paragraph
which explains how the program
may be used.

INITIALIZATION
(lines 10-100)

Once the variables for the
Machine Code have been set up
(10-70), the Machine Code starts
with an initialization routine so
that if it is *"RUN it will auto-
matically be ready for use. The
Code uses the 256 locations
below PAGE. The set-up routine
does two things: it redirects the
USERVector and displays a
message. The vector is at &200
(and &201): it is that used by
*LINE and *CODE (the OS 1.2
commands which have been in
the limelight lately). The vector is
redirected from the “Bad Com-
mand” message to the BEGINn-
ing of the main program. The
display is effected by a JuMP to a
prepared location (see lines 50
and 60) which causes a BReaK
back to BASIC and the message
to appear. The author is acknow-
ledged and the syntax for using
the facility recalled. The &®6F
doubles as part of this mechanism
and as a mask (binary 01101111)
to set the oVerflow flag (see line

420).

THE BEGINNING
OF THE
PROGRAM (lines
100-180)

At the BEGINning of the main
program advantage is taken of
the fact that °LINE (string)
returns the location on the screen
of the start of the string, in the X
and Y registers. So these registers
are stored at the two placed
where the string-to-be-found is
addressed. Places for them have
been preserved by the dummy
address &ABCD (210 and 230).
Once this is done, X and Y are
set to zero and PAGE is stored at
PROGLOC. The MSB of PAGE
is drawn from &I1D as it is not

always &E or &19.

A string finding utility
which will prove
invaluable to anyone
engaged in finding out
how their favourite
game really works or
developing a substantial
program of their own.

Before the BASIC program’s
line can be searched the
LINUMber and line length are
read and stored respectively at
LINO and OVSET (150-180)
The MSB of the line number is
checked against &FF which
would indicate the end of the
BASIC program — the search
would be DONE (see line 310)
OVSET is used to indicate the
end of each BASIC line.

THE CENTRAL
SEARCH (lines
190-260)

This routine progresses byte by
byte through the BASIC program
by incrementing Y, which is used
as an index. If it equals OVSET
then a branch is made to the
NEXt line number (see 270)
before the SEARCH can start
again. If it is not the end of the
BASIC line, the contents of each
location are LoaDed into the Ac-
cumulator indirectly via PRO-
GLOC and compared with the
Xth character of the string-to-be-
found. If the two are DIFFerent
(250), as long as X is zero the
search is continued at once. If the
two are the same and X is zero
(220), then the first letter has
been found and Y is preserved at
YSTORE. With the two that
same there is HOPE, and by in-
crementing X the next letter of
the string can be examined: if it
proves to be a Carriage Return
(&D) then the whole string has
been found and the line number
must be printed (LINPRINT),

otherwise the SEARCH goes on
Because Y and X have been in-
cremented the next BASIC value
is compared with the next letter
of the string. If after this HOPE
(when X is more than zero) the
two are DIFFerent then a return
to the location after the HOPE
began must be made, so Y is
regained from YSTORE and X is
set to zero before the SEARCH
continues.

THE NEXT LINE
OF BASIC (lines
270-300)

The move to the NEXt line of
BASIC is called for from the cen-
tral routine when Y reaches the
value at OVSET. The move is
enabled by adding tis value (the
line length) to the LSB of PRO
GLOC and incrementing the
MSB if necessary. The X and Y
registers are set to zero and this
very operation is used to trigger a
relative branch to the LINUMber
routine again.

PRINTING
NUMBERS IN
DECIMAL (lines
320-500)

Because the largest possible line
number occupies five places in
decimal notation, the storage
area for each of these DIGITs is
prepared by being filled with
ZERO (320-330). The MSB of
the 16 bit line number is dealt

with first (340-370). When it is
zero a branch is made to the
LSB. Since every unit in the MSB
is, in fact, 256 units, for every
unit in the MSB hald of 256
(&80) is sent to the TEN sub-
routine twice — it can’t deal with
more than a byte-ful at a time.
When the number is distributed
throughout the DIGITs by this
subroutine, the MSB is decreased
by one. The process is repeated
until the MSB is empty, then the
LSB is dealt with by a single run
through the TEN routine.

The TEN subroutine is the
work-horse of LINPRINT. Y is
used as an index to work through
each of the five DIGITs. For the
least significant and first DIGIT
approached, what is already
there is added to the accumlator
(440). If the result is 10 or more
then the accumulator has 10 sub-
tracted from it and one is added
to the next significant DIGIT (the
ten is carried). Thereafter the ac-
cumulator value is regained and
the loop (LOOPZ2) is repeated for
each DIGIT. When the ac-
cumulator is less than 10 this
carrying is PASSed over.

The short subroutine to
display on the screen the
numbers from the DIGITs, using
the Y register again, starts at the
most significant one — writing
from left to right. The oVerflow
flag has been cleared (380) and
the loop (LOOP1) to cope with
each DIGIT ensues. If the
number in a DIGIT is zero and
the oVerflow is still clear the loop
is repeated without any display.
When a number higher than zero
is encountered then it is WRITtEn
by adding &30 to convert it to the
ASCII code of the number and
OSASCI is used (&FFE3). Using
the mask (see line 50), the
oVerflow is set so that any further
zeros in the DIGITs will be WRIT-
tEn to the screen. When all the
DIGITs are FINIshed a space is
left (430) and the program con-
tinues with the next line of
BASIC.

USING THE
PROGRAM

Once the BASIC LISTing has
been typed in and RUN without
any errors, then CALL P (Car-
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riage Return) will initialize the
code. A message will appear on
the screen “By J Bagnall. Use
*LINE (string)”. There must be a
space before the string which is to
be found: try entering *LINE
DIGIT (Carriage Return). The
line numbers in which the word
DIGIT occurs should be
PRINTed: List each of them just
to check.

SAVE the BASIC program
as a back-up or to make a new
machine code program if you
change PAGE permanently on
your machine (e.g. by installing
ECONET). For ordinary use it is
better SAVEd as machine code
so that it can be brought into the
computer at any time without in-
terfering with any BASIC pro-
gram that is present. To SAVE
the machine code you need to
know the start of it (in Hexa-
decimal): to get this enter PRINT
PAGE-&100 (Carriage Return)
the symbol will appear as —. it
makes the computer PRINT the
number in Hex). Now enter
"SAVE “FIND” (number) +FF
(Carriage Return) and proceed as
for SAVing any program. Here is
an actual example:-

*SAVE “FIND” DOO + FF
(Carriage Return).

Now *RUN will LOAD and in-

itialize the program and prompt
on the syntax for its use. If Break
is pressed it will have to be in-
itialized again

PROGRAM LISTING

18 P=PAGE —-%100
2@START=F: YSTORE=4BE

I@0OVSET=%8D: PROGLOC=%8B

4@0LINO=%89:DIGIT=%80

5@7 (FP+%DB) =0: 7 (F+&DC) =%&F

&6@0% (P+%DD)="By J Bagnall. Use #*LINE (string)"
70FOR Q=0T01:F%=START: [OPT Q%3

80LDA# BEGIN MOD 254:5TA %200

FOLDA# BEGIN DIV 2546:5TA %201

19@JMP P+&DB) A\

SET-UP COMFPLETE

110.BEGIN STX (F+%3E):STY (P+&3F)
1285TX (P+%4A):8TY (P+%4B)

1Z0LDY# @:STY PROGLOC

14@LDA %1D:STA FROGLOC+1:LDX# @
15@.LINUM INY:LDA (PROGLOC),Y
16@5TA LINO:CMFP# %FF:BER DONE
17@INY:LDA (FROGLOC) ,Y:STA LINO+1
18@INY:LDA (FROGLOC),Y:STA OVSET
19@.5SEARCH INY:CPY OVSET:BER NEX

200LDA (PROGLOC) ,Y
21@CMP %ABCD,X:BNE DIFF

22@0CFPX# @:BNE HOPE:STY YSTORE

23@.HOPE INX:LDA %ABCD,X

24@CMP# %D:BER LINPRINT:BNE SEARCH
250.DIFF CFPX# @:BEQ SEARCH

260LDY YSTORE:LDX# @:BEE@ SEARCH
27@.NEX LDA FROGLOC:CLC:ADC OVSET
28@BCC CONT: INC PROGLOC+1

29@.CONT STA PROGLOC:LDY# @
Z22LDX# @:BER LINUM

Z1@.DONE JSR %FFE7:.FIN RTS
ZZB.LINPRINT LDY# S:LDA# @:.ZEROD
ZZ@ STA DIGIT,Y:DEY:BNE ZERO
Z4@.MSB LDA LINO:BER LSB

ZoOLDA# %80:JSR TEN

Z6DLDA# 288:JSR TEN

IZ7@DEC LINO:BNE MSB

Z89.LSB LDA LINO+1:JSR TEN:CLV
Z93.L00F1 INY:CPY# &4:BER FINI
4@@0LDA DIGIT,Y:BNE WRITE:BVC LOOF1
410.WRITE CLC:ADC# %3@:J5R %FFE3
42@BIT (P++%DC):EBVS LOOF1

4Z@0.FINI LDA# %20:J5R &FFE3:JMP NEX
44@.TEN LDY# S5:CLC:ADC DIGIT,Y
459.L00F2 CMF# 2A:BCC PASS

45Q5EC: SBC# %A:FHA:LDA# 1
47ACLC:ADC DIGIT-1,Y

480574 DIGIT-1,Y:FLA:BCC LOOFZ2
429@.PASS STA DIGIT,Y:DEY:BEG FIN
S0@ LDA DIGIT,Y:JMF LOOPZ2

S51@1: NEXT

S20END
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This new and sensational production will leave you
breathless as you master the art of flying a Spitfire. You'll have ™%
Mintor to think fast as you battle with the controls. And the suspense will
Smem—— be unnerving as you try out your new-found skills on increasingly
: I8 difficult manoeuvres. _

Aviator is an exciting flight simulator which puts you in the pilot’s seat. Ear
your wings as you explore a 3-D graphical world and score points by successfully flying
under a bridge and between skyscrapers. Then meet your ultimate challenge —you alone
must save Acornsville from the advancing enemy. £14.95 cassette. £17.65 disc.

| Plus full Supporing programs. |

Starship Command: JCB Digger:
Are your reactions quick enough to fight off invad- Get the Meanies before they get you! Dig holes for
ing enemy spaceships? Will your performance report Sl them to fall in, then fill them. Or scoop them up in

your shovel and dump them in the sea.

The Meanies will become meaner and harder to
destroy as your skill develops, testing you even further.
£9.95 cassette. £11.50 disc.

to the Star Fleet Admirals be good enough for themto
warrant you another craft?

As Captain of a battle starship, only you and your
skill can answer those questions. £9.95 cassette.
£11.50 dise.

Disc versions are available in the new dual 40/80 track
Free Fall: format. These and many more Acornsoft BBC Model B programs
N are available from your local Acorn stockist.
Alternatively, you can order programs by sending a cheque or

credit card details to Acornsoft at the address below. Credit card

You managed to get your space suit on in time, now holders can also order by telephoning & 0933-79300. Ring the
defend the vital computer tapes from the Alphoids. same number for a free Acornsoft catalogue and Aviator poster.

But, be quick, you've only a limited amount of air. Acornsoft, ¢/o Vector Marketing, Denington Estate,
£9.95 cassette. £11.50 dise. Wellingborough. Northants NN8 2RL.

: You've been attacked in outer space. All your crew
o e members are dead after the Alphoids injected the air
supply to the space station with cyanide.




MODELS A/B ELECTRON

Q&A

Bruce Smith

Questions
Answers

Q&A is back with a mixed
mailbag this month after an issues
absence while I took some well
earned (?) rest in warmer climates
over the Yultide period. So a
belated Happy New Year!
Several letters have brought
answers from the question |
threw out to you last time regar-
ding the mystery of the ‘unknown
error messages. Joachim Fleury
from Amsterdam and S. J
Howard from Bolton both sup-
plied the answer to the Bad Key
error, This occurs when you try
to give a non-existant function
key a task to perform. For exam-
ple *KEY 999 LIST M will pro-
duce the message. I'm still look-
ing for the correct definitions of
‘Bad string’, ‘Bad ROM’ and ‘Bad
Address’. Anybody got the
answer?

Nick Ellis of London writes,
‘Il bought an OKI Microline 82A
printer some six months ago but
have been unable to obtain a
replacement ink ribbon for it
Could you possibly supply me
with an address in this country for
OKI and tell me where | might be
able to get a replacement ribbon
from!
A: The distributor for OKI in
Great Britain are X-Data Ltd,
who can be reached on Slough
723331. They should be able to
supply your ribbons, if not then
contact Trent 3000 Ltd, House of
Trent, Hilltop, Eastwood, Not-
tingham. Telephone 07737
67312.

Q:

I have created a program for

my BBC Micro to store private in-
formation. My dilemma is finding
some way to stop the user listing

out the program after pressing
CTRL-BREAK. I have now tried
for many months to find a solu-
tion and hope you can give some
advice.

A: There are several ways in
that you can protect your pro-
grams from unlawful listing, un-
fortunately as with most produc-
tion methods these days none are
simple and most can be broken
by anyone who has a knowledge
of how the Beeb operates. The
simplest method is to imbed a
series of control codes into a first
line REM statement. For example
the ASCII codes 3 and 21 can be
used to turn a printer and the

Bruce is back. A&B readers
air their problems.

screen off respectively. After
entering your program add a
first’ line such as,

OREM. ..... (RETURN)
the six full stops are important,
these ensure that six bytes are
reserved in memory after the
REM statement, also note that
the REM follows ‘immediately’
after the line number. Now enter,
?(PAGE+5)=2
?(PAGE +6) =21
On LISTing these two ASCII
characters will be ‘printed’ and
t inter and screen disabled so
1e rest of the listing is not
i, Because the VDU
commands are after a REM state-
ment they will be ignored when
your program is subsequently
RUN. Inserting two delete
characters ( CHR$(128) ) before
these control codes will stop the
first part of the REM statement
being listed as well,

?(PAGE +5)=128
?(PAGE +6) = 128: ?(PAGE + 7)

Z
: ?2(PAGE + 8) =21
If you really want to cause havoc
if your program is listed then you
can insert control codes to
reprogram the 6845 CRT video
controller so that it sends the
screen ‘crazy’ when a program is
listed. More bytes beyond the
REM statement are required this
time, about 36 in fact, so enter
OREM (followed by 36 spaces)
again no spaces between the line
number and REM t
mode enter the following 9 lines
(PAGE + 5) = &17001603
I(PAGE +9) = &10000
HPAGE+13)=0
(PAGE + &11) =4001700
HPAGE + &15) = &1
(PAGE + &19) = 17000000
(PAGE + &21)=0
(PAGE + &25) =0

Now anybody trying to list
the program will be presented
with an absolutly blank screen
that will only respond to the
BREAK key. As added protec-
tion it is worth incorporating
several of these type of inhibiting
REM statements into various
parts of the program to ensure

In

protection throughout and pre-
vent specified areas from being
listed with statements such as
LIST 20,40.

For further information on the
CRTC see the User Guide.

Q:

I disagree with the answer

you gave in the Nov/Dec Q&A
regarding interfacing an electric
typewriter to a BBC Micro. If
your correspondent wants good
quality print to send to non-
computing publishers then this

can only be got from a daisy
wheel printer. 1 have brought a
Silver Reed Ex 44 and interface
(410) and have found it useful. It
may be slow in printing com-
pared to a dot matrix but it can
print a lot quicker and more ac-
curately than [ can touch type!

A: Thanks for your welcome
comments Mrs Sanders. Indeed |
am sure that you are quite right
but as [ stated in my answer, for
anybody producing a large
amount of copy regularly the
slow printing speed would be a
hinderance simply because it
would take the same amount of
time to reproduce the text as it
did to enter it in the first place.

Q: Mr O. Stanley of Leeds
says: “May | refer to your in-
teresting answer to the problem
of transferring programs from
Tape to Disc (A&B Nov.). | have
a machine code program that I
wish to load from disc into
memory and then relocate from
&E00 so that it will run correctly.
In your answer you used a three
line BASIC program to relocate
the main program. How can | im-
plement this in machine code so
that I can use it? The details of my
program are.

Length=&22A0, Run address
=&E02

A: There is actually no need to
rewrite the downloader in
machine code. The BASIC pro-
gram can be placed into a func-
tion key that carries out the work.
Assuming your program is called
“CODE" enter the following, 100
*KEY0 *LOAD “CODE” 2000

IIM «TAPE IM FORK% =0TO
&42A0 S.4:

K%BI&EQ00 =K %!&2000 : NEXT
IIMPAGE&EOOIMCALL&EO2IM
110 xFX138,0,128

Save this on disc with a suitable
title, DCODE for example. In
case your wondering, the &42A0
was obtained from adding the
program length &22A0 to the
first load address &2000. To
download CODE type CHAIN
“DCODE". This will load and run
the first program which will pro-
gram KeyQ as per line 100. Line
110 places the key code into the
input buffer thereby executing it.
The main program should now
load and relocate.

Q: Could you please clear up a
point concerning the *OPT1,2
command.

If the following is returned,

25 2599 O0E00 3282

am [ right in assuming that these
correspond to block number,
length, load address and run ad-
dress respectively?

A: Yes your right, remember
that these values are in hex-
idecimal

Q: Mr A. Moore writes from
Bristol. We have a model B micro
with twin discs. Our problem is
how to copy machine code pro-
grams to cassette to enable us to
carry the programs around to
other machines that do not have
disc interfaces. Our aim is to work
on and modify some of the earlier
games produced by Acornsoft,
but at present we are unable to
gain access to them. We realise
that much software is ‘protected’
but we must be able to get at it
somehow!

A: The simple answer to your
question is in a word Copyright. |
draw your attention to the
copyright notice that accom-
panies all software in that it can-
not be ‘reproduced, stored,
transmitted etc’. This unfor-
tunately means even for personal
use. In answer to the second part
of your question, yes it is possible
to break the protection methods
used by software houses as a re-
cent monthly magazine showed
by publishing just how to do it.
They had to pay £60,000 com-
pensation to the company involv-
ed!
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MODEL B/ELECTRON

Clive Grace

Language

Lab

One of the newset of the ‘old’
languages to be implemented on
the BBC micro is PASCAL, there
are at present only two major
releases one as a software pack
from Acornsoft and the other as
an EPROM from HCCS
associates, there are some distinct
advantages to each system; both
are subsets, but this does not limit
the complexity or usefulness of
the packages under review.

The first widely recognised
implementation of PASCAL was
on a CDC 6600 computer at the
Zurich High School back in 1969
and was developed in America
on similar machines which were
the descendants of the old Cyber
Mainframes. There have been
numerous updates and
enhancements (although many
have been short lived), for those
who are interested in the history
of the language and to what stan-
dard implementations adhere to,
[ would recommend the definitive
‘PASCAL user manual and
report’ by Jensen and Wirth,
although this can hardly be con-
sidered a tutorial in PASCAL
Programming.

The two implementations
reviewed here are both similar in
their way, the HCCS version is
only for the BBC micro and
resides in an EPROM; Acornsoft’s
product boasts compatibility with
both the BBC Micro and the Elec-
tron.

PASCAL-T

Like other products to come from
the HCCS stable, the packaging
is in a rather unassuming
white/brown box with a label
stuck on the front for good

measure, the manual and
EPROM are both wrapped
around a small piece of

styrofoam; the package could
adequately take the rigours of the
British Postal Service.

The manual is a slim one,
spiral bound within sheets of ap-
proximately A5 size which ap-
pear to be reduced photocopies; |
immediately thought that I had
been given a pre-release copy of
the manual and was half expec-
ting a page full of erratum notes,
but to my surprise there was not a
single error in sight, although a
little more professionalism could

We kick off a new series
of long looks at _
languages with versions
of Pascal for both BBC
and Electron.

++ ISTO 21

0O PROGRAM recurs

1 VAR

2 ny¥ = INTEGER}:

2 PROC factrl(inmn : INTEGER):

4 BEGIN

S IF inn = n THEN

& o= 13

7 IF inn = O THEN

o ELEE

10 BEGIN

345 X 2= % ¥ inns

12 IF inn 1 THEN

= tactpliinn-— 13

14 ENDO

15 END3:

14 BEGIN

s 57 WRITE(‘Enter a no. * ‘)% READ (n)s
12 factrl(n);

1% LN; WRITE(factorial is = ‘sx)3 LN
20 END.

<1 Fig 1

have gone in the presentation of
the manual, the information con-
tained within was of a sound and

informative kind; [ call it a
manual in very loose terms.
Since it is no more than a

reference guide and clearly lays
out the features and limitations of
PASCAL-T. It is aimed fairly and
squarely at the beginner and this
is quite reasonable. There is a
comprehensive contents section,
augmented by an accurate Index,
the text is managed in the man-
ner of a loose tutorial, although I
would recommend a separate
text for those who feel it
necessary.

The manual starts with in-
stallation notes and fitting instruc-
tions for the chip, there are no in-
ternal modifications required as
the whole Pascal-T environment
is housed within the single chip
and all accesses are made via

keyboard commands. It presents
the information in a fairly straight-
forward manner; there is ample
information here to install the
chip and get it running and there
are also some sample program
listings to get you started. Indeed
the writers encourage the user to
try them out. Also included is a
‘Lunar Lander’ type game and
shows how to get different screen
Modes more suitable for the pur-
poses of writing games and using
graphics. A final point for those
used to PASCAL is that the
manual employs the standard
representation for syntax com-
monly known as BNF or Backus-
Naur Form which is found in
many of the standard texts on
PASCAL Programming.

To conclude on the manual |
was dissapointed with the overall
appearance of the rather messy
photocopy, mine deteriorated in

a short period of time and when
considering the price of the pro-
duct with the manual, I feel more
should have been offered. That
in mind, I do feel that the content
is excellent and that the user
should find it invaluable as 2
compliment to a programming
book.

PASCAL-T
SUPPORT AND
HARDWARE

The chip is a 16K EPROM and is
housed in a plastic shell sealed at
both ends for transit only; This
method of storage has proved to
be cheap and effective especially
when one realizes how sensitive
they are to such conditions as
weather change and even static! It
is clearly marked and presenta-
tion although Spartan was tidy
and presentable. Installing the
chip was easy although probably
harrowing for a first time user, it
will invalidate an existing warran-
ty so | would suggest the chip be
fitted by an authorised dealer if
there are any misgivings.

PASCAL-T IN
USE

PASCAL is normally a compiled
language, that means the code is
first written in PASCAL source
and then turned into something
very much like Machine code by
use of a software utility, this has
it's obvious advantages and | can
imagine many aspiring games
programmers are already
reaching for their cheque books,
firstly as PASCAL-T is only a
subset of a much larger and more
flexible language, the writers
have had to tackle the compiler in
a different way, compilers are
usually big and complicated
beasts to write, and would
severely limit the quality of the
program if the compiler were
poorly written. HCCS have
cleverly used the nucleus to their
FORTH compiler which
generates a threaded-interpreted
code which is very compact and
runs typically only 10 to 15 per-
cent slower than pure machine
code, the disadvantage is of
course that the code is not stand
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PROGRAMMING/LANGUAGE LAB §

alone and thus will work only on
machines with the PASCAL chip
fitted.

Pascal-T supports three
standard ‘types’, all variables and
constants can be either
BOOLEAN CHAR or INTEGER,
this is obviously going to be one
of the most major limitations of
PASCAL-T as it does not support
the types REAL or USER defin-
ed, but instances where other
types are required can be avoid-
ed in all but the most stringent
cases, if care is taken,

DISC SUPPORT

PASCAL-T is configured for use
with Disc-based BBC's although
it can work on cassette systems as
well. It is advisable to use
separate discs for PASCAL-T
programs and data storage, there
is a special process involved
when configuring floppy discs,
the commands:

40TR (CR) (or)

80TR (CR) (and)

IDISC (CR)

will configure the discs to either
40 or 80 track systems and in-
itialise them for use with the
PASCAL environment; this does
not replace the FORM40/80
utility given with the Acorn disc
pack, but makes the disc readable
for PASCAL-T files and pro-
grams. Communication is made
to the Acorn Machine Operating
System (MOS) via the ‘SYS'
keyword, this should be placed
before the command and is
useful for changing the various

user-options and ‘star’ com-
mands.
The PASCAL-T environ-

ment has replaced the DFS with a
“Simple but effective” alternative,
| have not been able to assess it’s
flexibility under any DFS’ other
than Acorn’s but [ cannot see any
problems there, all of PASCAL-
T's workspace is entirely legal
and | don’t envisage any pro-
blems with future updates of the
MOS or DFS. PASCAL-T has
made a number of improvements
over the rather limiting 31
catalogue files even when 80
track options are used, the pro-
blem is solved by the PASCAL-T
environment taking priority when
in disc Read /Write mode and in-
creases the number of single 2K

files to 49 and 98 in 40 and 80
track drives respectively, these
are allocated as ASCII files in 8
sector blocks, saving compiled
code is possible but not recom-
mended unless the user has a
good idea of what the memory
map of the BBC is like.

CASSETTE
SUPPORT

Cassette Systems are also accom-
modated for although there must
be a great deal of care involved in
SAVEing files as the exact length
of the program must be known,
this is given after successful com-
pilation. To save the code you
must:

SYS SAVE (filename) 73B0 + X
where X is the end address of the
program, this has some repercus-
sions on the PASCAL-T environ-
ment such as manual clearing of
all input buffers from tape to
keyboard, this would normally in-
volve a host of ‘SYS *FX’ calls
but thankfully an ‘EMPTY’ com-
mand does this all for the user.
There is a method of creating and
saving a potential 60K bytes of
PASCAL-T code in a mere 20K
by use of ‘windowing’ 2K of free
memory, this section is then com-
piled and immediately stored in
memory, this is called Mass-
memory and even though I
haven't tried this method out (try
writing a 60K program) the
manual gives ample information
for those attempting this.

All run time and compilation
errors are displayed in english
with the back arrow sign denoting
the place in which the error oc-
curred and the ‘Expected’
keyword which was to follow, this
feature I found particularly user
friendly and useful, there is a
whole section dedicated to error
messages and their possible
causes in the manual, there is
also some useful addresses for
Compiled codes and pro-
cedures.

Normally PASCAL and it's
derivatives do not include GOTO
or equivalent branch to numeric
label statements and PASCAL-T
is no exception as block struc-
tures are rigidly enforced, there is
no real need in having line

numbers other than editing and
thus all procedures are called by
name only, and are therefore not
necessary in listings. Figure 1
shows a short listing typical of
PASCAL-T. Newcomers will find
strong echoes of BASIC and
similar syntax structure and
design.

Editing programs proved to
be simple, using a special window
for the current line highlighted in
yellow and a blank line for writing
to, there are four commands: ‘S’
inserts a blank line at a specified
line and ‘ER’ erases that specified
line but leaving it blank, whereas
‘DL’ will delete a line moving
each line down, ‘CH’ allows the
user to change the contents of a
line, the user may feel free to list
the current screen by LISTO (this
can be abbreviated simply by L.).
PASCAL rigidly adheres to the
concept of ‘top down’ or stepwise
refinement in program structure
and design, good programming
habits are enforced which has led
to fairly stiff opposition in some
circles but in the long run the ad-
vantages of PASCAL programm-
ing far outweigh the possible
disadvantages and deficiencies.

STRUCTURE

As | said earlier, PASCAL-T
uses the FORTH nucleus as the
heart of the compiler. FORTH is
very much a stack-orientated
language and as you might ex-
pect it does have a number of
repercussions on the overall
structure of PASCAL-T. This
does not however make the pro-
gram any harder to use,
PASCAL stacks have in general
the enviable ability to be as-invisi-
ble as the user requires (so fast
stack arithmetic like in FORTH is
possible). Array storage is also
available.

A very useful feature of
PASCAL-T is a procedure
OSWORD whereas FX and SYS
FX allow the user to com-
municate with the MOS,
OSWORD allows the user to sup-
port further operating system
calls thus making parameter pass-
ing relatively painless. It is
associated with an array declara-
tion, but it is advisavle to keep ar-
ray declarations as small as possi-
ble when using OSWORD, as it

directly alters values stored in the
Accumulator; a declared pro-
cedure to define an envelope and
make a noise is shown in figure 2.
To conclude 1 think that
many BBC users will find a ge-
nuine use for this language. The
compiler is well written and
although 2K of text storage at
one time may appear feeble, the
prospect of huge 60K PASCAL-
T programs is never the less
eminently possible.
I feel it might be fair  to
say that PASCAL-T lies between
worlds; it is not standard enough
nor large enough to make it a full
implementation but it does offer
some extremely useful features,
more advanced than can be safe-
ly fitted into a subset. At £59.00,
Pascal-T is also fairly expensive
for just a ROM and a Manual but
if you have a use for PASCAL-T
for learning or even making use
of it's excellent compiler or
perhaps even for teaching struc-
tured programming techniques,
then PASCAL-T may fit the bill.

ACORNSOFT’S
S -PASCAL:

Acornsoft have decided to tackle
the implementation of PASCAL
in a very different way. Their pro-
duct is very much like the other
language packs on the BBC and
although I received a cassette ver-
sion as a pre-release to review,
much if not all of the details will
remain in the production version.

S—PASCAL exists as a pro-
gram on either disc or cassette,
and are both the same implemen-
tations although the disc system
will be more flexible for reasons
discussed later. There is a manual
supplied with the pack and
although it is thinner than the
FORTH and LISP manuals, all
the information contained within
was neat and presentable; the
format was very clear and was
written for the beginner (to
PASCAL) in mind. It will work
with all BBC micros including
6502 second processors and
Econet.

Loading the program from
cassette takes about five minutes,

CONTINUED OVER
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Declare OSWORD array eai-

VAR

5 osarray : ARRAY [9] OF INTEGER:

CONST i
sound = 73
channel = 13
amplitude = —-15;
Pitch = 2003
duration = 203

BEGIN
osarray[0] := channel:
osarrav[1l] i= amplitude:
osarrayl2] := pitch;
osarraylZ2] = duration:
DSWORD(sound)

END. e

selecting suitable files for each
type of machine you have (there
are five files in all but only three
are loaded). | found the tape an-
noying at first but it gave enough
time to make an essential cup of
tea. Once the program is loaded
the screen clears and the user is
greeted with:

S-Pascal
To start typing in an S-Pascal
program you have to *NEW in
order to set PAGE to the right
level but this also has the effect of
clearing memory from &6F00 to
&7C00. Your text may now be
typed in. An S-Pascal program is
very similar to the HCCS Pascal-
T in that there are only three data
types allowed. INTEGAR,
CHAR and BOOLEAN and most
of the features included on the
HCCS system are here on the
S-Pascal implementation, but
there are a few major differences.

Firstly the compiler is written
in BASIC, this resides (invisible to
the user) in locations &2F00 to
&6000 and all compilation is visi-
ble including a disassembly of the
various stages. The second and
more important difference is that
the compiler generates a stand
alone code for the BBC to ex-
ecute. This feature is very useful
for those who want to write speed
critical routines and it is not im-
possible to write small sections for
games purposes although the
user must have a very good idea
of what is going on (a good
knowledge of assembler is impor-
tant if you are considering to use
the compiler in this way); also the
code is not relocatable to any
means and thus the user is forced
to use code from &I1F00 to
&2F00. Programs can only be a
maximum of 3.5K long on the
BBC Machine and 1.6K long on
the Electron, this is a serious

limitation for any one wanting to
write big complex PASCAL pro-
grams, but the pack was designed
for the complete beginner in
mind and to this purpose
S-Pascal gives a very good learn-
ing base.

For a beginner, the idea of
using BASIC commands such as
LIST is a good one, 1 would not
expect this to be available in other
implementations as an Editor is
normally used to write in the
source but again this is a subset
very much like PASCAL-T and
liberties are usually taken. If the
prospect of only having 3.5K of
program space is limiting I would
imagine you to be surprised as |
was to see a full coloured ‘Towers
of Hanoi' program supplied as
one of the example programs
with the pack. With a little care,
good code can be written and for
the user, graphics are available.
there is however a problem when
using graphics and that is the
Screen mode used will overwrite
the compiler and source text
leaving the compiled code alone,
but the user cannot use this code,
he can only execute it, so the
long process has to be repeated
of loading the Compiler and then
the Source program if an error
occurs. If the user has discs, then
this is of course no problem as the
whole program takes about three
seconds to load so for the pur-
poses of writing graphical pro-
grams (not essential in the learn-
ing process) | would recommend
using Disc drives.

GOOD
DOCUMENTA-
TION

The manual is also a self contain-
ed tutorial in PASCAL program-
ming and is very useful for learn-
ing from. The manual is in the

typical style of Acornsoft’s
previous releases and there was
nothing | could fault it on, the
manual worked for the BBC and
the Electron side by side and
where there was a difference, the
difference was clearly made.
There are useful syntax diagrams
at the back of the manual and in
all it was a pleasure to read. The
style was friendly and informative
and for the beginner | could not
imagine a better start in Pascal
Programming.

A majority of the S-Pascal
commands are standard and as
such need no further discussion,
there are a host of ‘Star’ com-
mands included which deal with
editing and compiling, a few of
these commands clashed with
some of my sideways ROMs but
thankfully S-Pascal's commands
are given priority here and over-
ride previous calls,

S-PASCAL IN
USE

In general S-Pascal is very easy to
use, there are a host of friendly
messages and clever use of
flashing arrows to denote errors.
This is not standard but serves a
useful purpose in highlighting er-
rors, and also serves as a good
teaching aid as it shows where
the errors are and offers some
(albeit sometimes cryptic) error
message. The nearest parallel |
can make is that of Micro
QUERY which uses a similar
system (eg.)

Error found near ‘write’ in:

100 if x =0 write (‘zero’)

The Electron has had to conserve
space and thus prints a suitable
error number, a reference card is
supplied with Electron packs.
S-Pascal has it's obvious limita-
tions, mainly the fact that the pro-
gram takes up a lot of space and
that there is only 3.5K left for
programming. The Compiler can
as a result be overwritten and cor-
rupted by the screen quite easily.
Secondly, the Program takes so
long to load; this is of course
alleviated if you have a disc drive
but for cassette users it is a slow
and cumbersome method.
S-Pascal is however excellent for
learning a language; it is a subset
and thus traditionally has less

features; it generates stand alone
code visibly and is executable by
a single command; the documen-
tation is excellent in typical
Acornsoft tradition. The user
should learn a fair deal of the syn-
tax, structure and design of good
PASCAL programs from the
more than helpful error routine.

As a comparison between
the HCCS and Acornsoft release,
it would be difficult to assess
which is the ‘best’. HCCS's ver-
sion is more durable and should
stay with the user for a long while
as there are features which allow
fairly advanced programs to be
written. Acornsoft’s is however
strictly a beginners language and
should thus be only used to learn
the basics of PASCAL program-
ming. Pricewise it would be
cheaper to buy the cassette ver-
sion as it would retail about
£12.00 or more, but once the
user has grasped the essential
techniques and understood the
philosophy behind writing Pascal
programs, then the user is left
rather up in the air.

It may be that Acornsoft are
planning a release of a full Pascal
system in line with the users who
have just learned the Subset;
there is already a Pascal system
for Torch Disc packs, and there is
a P Code system shortly on it’s
way for the 6502 second pro-
cessors (P code is already
available on 6809 FLEX discs);
the Z80 system already has ac-
cess to CP/M Pascal, so what
about the standard BBC Micro?
after all there is a time when users
will require full implementations
and not subsets to learn from.

Here the BBC user is spoilt
for choice: there are two very
good beginners’ implementations
available, one being compatible
with the Electron and both having
their individual advantages. If
you are only mildly interested in
learning a new language then
S-Pascal is probably the best bet
as it is cheap and portable and
easy to use, if you want to take
PASCAL further then HCCS’
Pascal—T might be better suited
to your needs but this is in ROM
and is naturally more expensive
although more reliable. It is nice
to see this powerful language
become available at last for BBC
users.
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Great News for BBC Micro and Electron Users
Now Available

CHESHIRE CAT

EDUCATIONAL SERIES
from

AMPALSOFT

CHESHIRE CAT

The First name in Educational Software.

An exciting range of top quality programs covering all
needs from pre-school to ‘A’ level.

Ampal Computer Services Ltd.
31 Woodbridge Road, Darby Green, Blackwater,
Camberley, Surrey.
Tel: (0252) 876677
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MODEL B/ELECTRON

Margaret Stanger

Skoogs

This is a variation on the classic
Swamp game. The human
character is dressed as an athlete
as he spends most of his time
running around the screen.

He is chased by giant green
earwigs called SKOOOGS, he
can only avoid capture by entic-
ing them into traps. These traps
are large pools of marmalade
which can drown the unwary
man or monster.

He starts with one skoog,
and 10 pools, to make it easy.
When the first skoog sinks
without trace, it is replaced by
another three; when they go they
are replaced by another five.

When these have been
dispatched, the next wave starts
with fewer pools, and only one
skoog to start with, as before.
There are higher scores for each
new wave, and the prospect of a
fourth life if vast numbers of
skoogs are drowned.

Normally there are only
three lives, after the last life has
been lost there is a fairly standard
top five routine before the game
restarts.

POKING FUN

To improve the presentation, the
man, pools, and skoogs have
been designed in multicoloured
graphics, POKEd to the MODE 2
screen a byte at a time.

The skoogs are first POKEd
with their feet in one position,
then after a short delay POKEd
again with their feet in the other
position.

The man has one stationary
character defined, and a ‘moving
character for each direction. The
movement was contrived by
defining two leg positions for
each character, one in colour 8
and the other in opposition in
colour 15. The flash rate was
speeded up until the scuttling
movement looked right. There
were now 32 items of data for
each half character (448
altogether) each taking up 4 bytes
of memory, which did not leave
enough space to run a MODE 2
game as well.

| decided to put the program
into two parts. The first part
‘SKOOGS* reads each item of
data, and puts it into a single byte
of memory to be used in the se-

Muliticoloured arcade
action and the thrill of
the chase. The Skoogs

are out to get you.

VARIABLES

Variable
A% Used in OSWORD
1% Loop variable

BLANK &2CC0

DATA

Function

P% Program pointer

X% Used in OSWORD. Location of character definition.
Y% High order byte of X%

G MOVE or PLOT flag

H Height of letter

E Loop variable

M Byte of character definition

P ‘Start of letter’ flag

T Remaining bytes

W Width of letter

X Line of character definition

Y Loop variable

XMIN  Horizontal position of start of letter
YMIN  Vertical position of start of letter
PASS  Assembly option

A3 Word to be plotted

LABELS

PIC &2CA0Q

1000 2D20 POOL 1

1040 2D40 POOL 2

1080 2D60 SKOOGS TOP

1120 2D80 SKOOG FEET1

1160 2DA0 SKOOG FEET2

1200 2DCO MAN(UP) TOP

1240 2DEO MAN(UP) FEET

1280 2E00 MAN(D) TOP

1320 2E20 MAN(R) TOP

1360 2E40 MAN(R) FEET

1400 2E60 MAN(L) TOP

1440 2E80 MAN(L) FEET

1480 2EAQ MAN(STOOD) TOP

1520 2ECO MAN(STOOD)FEET
cond part ‘Skoogs’, MAIN PROGRAM

The machine code is

assembled in SKOOGS, and 80 Accesses initialisation pro-
envelopes and wuser defined cedure

characters are defined. A title and
instructions are displayed before
‘Skoogs’ is CHAINED in.

90 Displays header
120 Displays instructions
130 Chains next part

PROCEDURES

160 PROCSCRIPT

This procedure plots the title
in very large letters.
170-190 Uses OSWORD to read
the character definition of each
letter being plotted.
200 Divides each letter into 64
square sections, starting with the
top left hand corner.
210-220 Sets the flag to zero
(background colour) for the start
of a new vertical line.
230 Moves to position
240 Plots the square
250 Next byte of character defini-
tion
260 Updates horizontal position
to start of next letter

300 PROCINIT
310 Sets Hiscore to zero for part

2

320-340 Sets up user defined
characters

350-370 Sets up envelopes
380-410 Reads in graphics data
420 Accesses assembly pro-
cedure

450 PROCASP

This assembles a short machine
code routine PIC at &2CAQ to
POKE a picture (one character
size) to the screen, and a similar
routine BLANK at &2CCO0 to
erase the picture.

460 Two pass assembly. The op-
tions are set to ignore errors on
the first pass only, to allow for
forward branching. The option is
not to print, although I usually
print the assembly during pro-
gram development.

470 Sets the program counter to
the location chosen for the start
of the machine code.

490 For 32 bytes

500 Load a byte from the picture
base address in &70 (+ index)
510 Decrease index

520 Store byte in screen location
address in &80 (+ index)

530 Check for last byte

540 Return from subroutine

580 Sets program counter

600 For 32 bytes

610 Loads zero

620 Decreases index

630 Blanks the screen location
base + index

640 checks for last byte

650 Return from subroutine
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700 PROCHEADER

This procedure prints the title,
and can be altered or omitted
without disturbing the rest of the
program.

The register for the
characters per line is altered, so
that when the letters are plotted
in PROCSCRIPT, it leaves bits of
the letters all over the screen until
the register is reset after the plot-
ting is finished.

710-730 Sets the colours

740 Dimensions for the title word
750-760 Disturbs the number of
character per line

770 Plots the title (slowly)

780 Resets the register so the tile
falls into place

920 PROCINST

This procedure prints the instruc-
tions so that they can be read
while waiting for the rest of the
program to load. This procedure
can be altered or omitted if
preferred.

SKOOGS
ARRAYS

P(18,13) The screen available for
the game is divided into rec-
tangles two characters deep.
After allowing for borders there
are 18 across the screen, and 13
iown. There is a code for each
place:

) Empty

1 Pool

2 Skoog

3 Man

SC(5) The top 5 scores

SC%(5) the top 5 names

{S% (5) Horizontal skoog posi-
aons

YS%(5) Vertical skoog positions

VARIABLES

4% Base for top half of picture
3% Base for lower half of picture
1% Hiscore
5% Number of skoogs available
% Loop variable
% Loop variable
K% Code for active skoog
5% Dead skoogs
V% Wave
{% Horizontal position in array
% Vertical position in array

A Sound pitch.

B Sound duration.

BASEZ2 Base for second half of
picture.

DXM% Horizontal movement of
man. =
DYM% Vertical movement of
man

DEL Delay factor.
DX Horizontal
skoog.

DY Vertical movement of skoog,.
F Rank.

| Loop variable.

movement of

L Remaining lives

SCORE% Score.

SC% Current score value for
dead skoog.

SCREEN Current screen location
for start of picture.

X Horizontal position in array.
XM% Vertical position of man.
YM% Vertical position of man.
XL% Last horizontal position of
skoog.

YL% Last vertical position of
skoog.

SC$ Current name.

LABELS

PIC &2CA0
BLANK &2CCO

Although the machine code will
remain until it is overwritten, or
the computer switched off; the
labels need redefining after
another program has been load-
ed.

MAIN PROGRAM

80 Instructs the user to press
return to continue so that the
game does not start too quickly.
90 Sets mode, removes cursor,
accesses initialisation and the
procedure that sets the scene.

100 Plays the game, with two
man moves to one skoog move.
These odds can be adjusted, or
made to vary with the wave.

PROCEDURES

130 PROCINIT

140 Defines the labels.

150 Dimensions arrays for the
screen, and the top five scores
and names,

160 Initialises variables, dimen-
sions skoog positions.

170 Initialises variables, sets top
five names to maximum length.
180 Sets name to maximum
length.

230 PROCP(L% ,B% ,BASE2)
240 Puts base of first half of pic-
ture in &70, screen location in
&80.

250 Calls routine to POKE first
half of picture.

260, 270 Puts base of second
half of picture in &70, screen
location for second half of picture
in &80.

270 POKES second half of pic-
ture.

310 PROCU(L %)

320 Puts screen location into
U

330 Blanks top half of picture.
340 Updates screen location.
350 Blanks second half of pic-
ture.

380 PROCSKOOG
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390 Accesses procedure to
choose which skoog is to move. |
found that the game was slowed
down too much if they all moved.
400 Sets value of SCREEN to
chosen skoog position.

410 clears array element

420 The skoog ‘chases’ the man
instead of moving randomly. The
horizontal part of the movement
is calculated towards the man. If
the horizontal movement is zero,
and the skoog is close to the man
a random horizontal part is add-
ed, enabling the skoog to go
round the occasional pool.

430 Calculates new horizontal
position. Improves skoog: cunn-
ing on higher waves.

440, 450 checks for horizontal
limits.

460 Vertical part of the chase.
470 Calculates new vertical posi-
tion.

480, 490 Checks for vertical
limits.

500 If the skoog ‘eats’ the man,
the last skoog position is blanked,
the SCREEN updated, and PRO-
CCRUNCH accessed.

510 Puts code in array if position
is unchanged.

520 checks for other skoog in
same position.

540 Arranges for skoog to sink if
he is in a pool.

550 Updates SCREEN
chosen skoog position.

560 Picture of skoog. Two steps,
with short delay.

and

SUNK!

590 PROCSINK

600 Updates SCREEN to mans
position.

610 Picture of man, stood.

620 Updates SCREEN to skoog
position.

630 Picture of top half of skoog,
and second half of pool. Sound
effect.

640 Calculates and updates
score, replaces pool.

650 accesses PROCVICTORY
for every 36 skoogs killed.
660 Finishes game if
scoreboard is full.

670 Checks for end of wave.
680 Checks for remaining skoogs

the

in same wave.
690 Clears skoog position.
700 Update, sound effect, delay.

730 PROCUPDATE

740 Prints score in flashing
yellow on blue background.
Calculates and prints total score.
750 Calculates and prints re-
maining lives.

760 Prints hiscore.

790 PROCDELAY
Delays for chosen interval.

830 PROCCLEAR
Clears space
deliberately slowly.

880 PROCPOOL

900 Prints hiscore.

910 Clears array.

920 Calculates number of pools,
starting with 10 and working
towards a limit of 2.

930 Choose position of pool,
makes sure there is not one in
that position already.

940 Puts pool code to array.
950 Updates SCREEN.

960 Pool picture.

970 Next pool.

980 Calculates position of man,
and puts him into array.

990 Updates SCREEN.

1000 Picture of man, stood.
1010-1030 Calculates number of
skoogs.

1040 for all skoogs.

1050 Choose skoog position,
making sure the place is empty,
and not too near the man. POKE
the picture.

1060 Update skoog position.
1070 next skoog. Sound effect.

for game,

1110 PROCMAN

1120 Empties keyboard buffer.
1130 Updates SCREEN to man’s
position.

1140 Puts velocity to zero.

1150 If ‘A’ is pressed, and the
man is not already at the top, his
vertical velocity is -1, and he
faces away from us. You can just
see the number ‘1’ on the back of
his vest.

1160 If ‘Z’ is pressed, the vertical
velocity is + 1. He now faces us,
but his legs have the same picture
as the man running upwards.
1170 If ‘O’ is pressed, horizontal

velocity is -1, and the picture
faces left.

1180 If ‘P’ is pressed, horizontal
velocity is + 1, and the man faces
right. Note that if the man moves
diagonally he faces the side.
1190 Clears last position,
calculates new position.

1200 If he bumps into a skoog,
his last image is blanked,
SCREEN updated to his new
position, and PROCCRUNCH
accessed.

1210 If he falls into a pool, his
image is unplotted, and PROC-
DROWN accessed.

1220 If he is in the same place,
th;al picture is changed to stand
still.

1230 He is unplotted.

1240 SCREEN is updated with
his new position.

1250 Sound effect for ‘scuttle’.
1260 New image plotted.

OOPS!

1290 PROCCRUNCH

The man is eaten by the skoog,
and loses a life.

1300 The skoog is plotted, and
his green colour changes to
flashing green and magenta.
1310 The colour returns to nor-
mal after the delay and sound ef-
fect.

1320 Loses one life, accesses en-
dgame if all three are lost.

1330 Adjusts ‘dead skoog’ count
so there are the correct number in
the next attack.

1340 Updates the score, clears,
and sets the scene for the game to
continue

1370 PROCDROWN

1380 Updates SCREEN to mans
position.

1390 Picture of top half of man,
lower half of pool.

1400 Loses life.

1410 Adjusts ‘dead skoog’ count,
as before.

1420 Updates score, replaces
pool, clears and resets scene.

1450PROCENDGAME

1460 Empties keyboard buffer.
1470-1490 Prints ‘GAME
OVER’, Updates hiscore.

1500 Clear, final update, delay.
1510 If the score is in the top five
accesses PROCMESSAGE and
PROCSORT.

1520 Displays scoreboard and
scores.

1530 Initialise constants for new
game.

1540 Clears skoog positions.

1580 PROCSELECT

This procedure randomly
chooses which skoog is to move.
It could be altered so that the
nearest skoog always moves, &
the game is too easy.

1590 Checks for more than one
skoog.

1600 Selects the skoog and
checks to see if it is still alive.
1610 Updates skoog co-
ordinates.

1640 PROCVICTORY
1650-1660 Adds one life if the
game has not finished and there
are no more than six lives
already.

1670-1740 Plays ‘Rule Brittania’.
1770 PROCMESSAGE

1780 Empties keyboard buffer.
1790 Takes auto repeat off the
keyboard.

1800-1840 Prints message.
1850 Input name and check for
maximum length.

1880 PROCSORT

This sorts the score and name in-
to the right place in the top five.
1890-1910 Finds the rank, F.
1920-1960 Puts score and name
at rank F.

1990 PROCSCOREBOARD
Prints a scoreboard with border
and message.

2080 PROCDISPLAY

2090 Prints heading.

2100-2150 Prints the rank, name
and score for each score greater
than zero.

All scores are in yellow, and the
latest score flashes.

2160 Puts rank and score to zero,
empties keyboard buffer.

2170 Pauses until space bar is
pressed.

The DATA at 2190 is the
pitch and duration for each note
of the tune.

In conclusion the game is
too long to convert to run on a
BBC A model without rewriting it
completely. If the speed is too
slow, the delay between steps in
PROCSKOOG can be altered or
omitted.
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PROGRAM LISTING

1 DRE M 3 4 36 3 9596 3 36 336 33630 30 3630 30 36 30 36 3 3 36 0 6

2OREM* *

IOREM* SKDOGS *

4AREM* *

SOREM* M.STANGER 1982 *

SDRE M35 96036336 3336 36 360 36 3 3 3 36 3 % ¥ 6 %%

7@MODEZ2

BAPROCINIT

P@PROCHEADER

1@@WAIT=INKEY (20@)

11@MODE7

120PROCINST

1Z@CHAIN"Skoogs"

14@END

15@:

1 4@DEFFPROCSCRIPT (XMIN,YMIN,W,H,A$)

170A%=1@: Y4L=X%/256

180FORL=1 TO LEN(A#):7X%Z=ASC (MID# (A$,L,1))

190CALL%FFF1

200FORX=8 TO 1 STEP-1:T=X7?X%:M=128B:FORY=1 TO 8

210P=INT(T/M):T=T MOD M

220G6=0: IF P=0 G=2

2IOMOVE (XMIN+W#* (Y—-1)) , (YMIN+H* (B-X) )

240FPLOTLS5+6,W-1,8: PLOT81+4G,—W+1 ,H-1:PLOT81+G,W-1,0

25@M=M/2: NEXTzNEXT

2HOXMIN=XMIN+8*W: NEXT

Z27OWAIT=INEEY (5@)

2BRENDFROC

298:

ZPODEFPROCINIT

F10H%=0

32@0VDU=23,224,%10,%38,%10,%7C,%FE,%FE,%*BA, %BA

33@vDu23,225,%FF ,%FF ,%FF ,%FF ,&FF ,&FF ,%FF ,&FF

34@VDU23,226,%BA,%BA,%28,%28,%28,%28,%28,%28

3S@ENVELOFEZ,2,0,08,0,1,1,1,120,-120,-120,-120,120,0

ZT&PENVELOPES,2,-1,-1,-1,255,255,255,120,0,0,-120,120,
120

Z7@ENVELOFE4,3,0,0,0,1,1,1,120,-5,-5,-192,120,0

I8OF0OR X%=1 TO 448

I9@AREAD VX

4007 (%2D2@+XL) =V%L

41ANEXTX%

42@BFROCASF

4ZBENDFROC

44@:

45@DEFFROCASF

46@FOR PASS=@TO Z STEFZ

47QP7=%2CA0

48@L OFT FASS

4%@.FP1IC LDY#32

50@.L00F LDA (%7@),Y
S10DEY

S205TA (&80),Y
S3@BNE LOOF

S40RTS

55@1

S6BNEXTFASS

S7@FOR FASS=2 TO 2 STEP2
S80F%=%2CCO

S59@C OFT ©

4@0. BLANK LDY#32
610.L00FZ LDA #0
&Z@DEY

43IOSTA (%81B),Y
&L4@BNE LOOP2
550ORTS

5401

&67@BNEXTPASS
&BOENDFROC

&£90:

7@@DEFFROCHEADER

71@COLOUR 13@:CLS:REM SETS BACKGROUND COL

72@vDu23,@,10,32,0;0@;@; : REMOVES CURSOR

73@6COLA,3:COLOUR @

74@DIM X4 9

75@7%324=32

740vDUZZ,0,1,90,0,0,0,0,0,0

77@PROCSCRIFT (@,250,15,50,"5S K 0 0 G S")

78@vpu23,0,1,80,0,0,0,0,0,0

79@FPRINTTAB(4,29) ;" (C) M.Stanger"

B8@BENDFROC

810:

B82@DEFPROCINST

IOFORI%=1 TO 2:PRINTTAB(11,I%);CHR*¥131;CHR$¥141;"S K

0 O G S":NEXT

B4BPRINTTAB(1@,3) ;CHR¥132;CHR#141; STRING# (13, "™~")

BS@PRINT: PRINTCHR#131; "Your task is to lure the SKOOG
S into”

BL@OFRINTCHR$131;: "pools of marmalade where they will s
ink";

B7BFRINTCHR$131;: "without trace. Of course if you fall

in"s

BBOPRINTCHR$131; "you will perish too. Use ‘0° and "P’

Eoits

B90FPRINTCHR$#131; “control left and right movement of y
our";

FO@BFRINTCHR$131;"1ittle man and 'A’
1"

91@ PRINTCHR#131:;"his up and down movements."

92@PRINT: PRINTCHR$131; "Be careful ,they have a nasty h
abit of"

9Z@PRINTCHR#131; "enlisting the aid of their friends w
hen";

94@FRINTCHR$#131; "they are losing. Your high score,"”

9S@PRINTCHR$131; "current score and remaining lives wi
11"

96BFPRINTCHR#131; "be displayed,so off you go..."

97@FRINT:PRINTTAB(14) ; CHR$132; "GOOD LUCK" "

8@ ENDFROC

99@:

100ODATAD,D,5,1,7,11,7,11

1O1EDATAS , 11,7, 11,7, 11 ;7,11

102@8DATA7 ,11,7,11,7,11,7,11

1@30DATAG,10,2,10,7,11,7,11

i@4@DATA7,11,7,11,5,1,0,0.

i@sepATA7,11,7,11,7,11,7,@

1068DATA7 ,11,7,11,7,11,7,11

1@70DATA7 ,11,7,11,2,10,2,0

1@8B@DATAS,4,0,195,195,45,8,8

1@9@DATAG,0,8,12,12,12,4,12

110@DATAD,4,8,73,73,73,0,8

111@DATAS,0,0,130,130,0,8,8

11Z0DATA12,12,4,4,4,08,0,12

1IZADATAIZ (12,12,12,12,12,4.8

114BDATALZ,12,12,12,12,8,12,0

115@DATAS,8,0,0,0,0,8,0

116@DATA12,12,4,4,4,0,12,0

1178baATALI2,12,12,12,12,12,12.0

118@DATA12,12,12,12,12,8,8,12

119@DATAS,8,0,0,0,8,8,8

1200DATA®,0,0,0,21,85,85,85

121@DATAS,47,5,43,3,3,3,48

1220DATA15,15,15,43,3,43,43,48

123@DATAB,42,0,42,63,66,66,96

1240DATABS,0,0,44,44,0,0,0

125@DATA48,48,21,21,149,85,85,85

126@BDATA48,16,21,21,21,64,564,64

127@DATA%4,32,0,85,255,0,0,0

128@8DATAO,0,0,0,21,85,85,85

129@DATAS,63,21,43,3,3,3,48

CONTINUED OVER

and ‘Z°' to contro
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. MODEL B/ELECTRON

1308DATA1S,463,63,43,3,3,3,48
1310DATAD,42,8,42,463,566,66,96
132@DATAD,0,0,0,8,21,42,213
133@DATAS,S5,21,1,43,1,1,16&
134BDATA1D,63,42,2,3,3,3,48
1350DATAQ,Q,0,0,2,0,0,0
136BDATA128,0,8,8,8,54,64,0
1370DATA186,16,16,0,564,128,0,0
1380DATA4B,48,48,42,127,42,42,63
139@DATAR,Q,0,08,17@,170,255,0
140@DATAR,2,0,0,0,0,0,0
141@DATAS,&3,21,1,3,3,3,48
14720DATA1D,10,42,2,23,2,2,32
1430DATAO,@,0,0,0,42,21,234
1440DATAD,0,0,0,85,85,255,0
145@DATA4E,48,48,21,191,21,21,63
1460DATA117,32,32,0,128,464,0,0
147@DATAL4,0,2,0,0,128,128,0
14B0DATAD,D,0,0,21,21,21,21
149@DATAS , 63,21 ,43,3,3,3,48
1500DATA1S,63,63,3,3,3,3,48
151@DATAD,42,@,42,63,23,23,53
1S52@paTAZ1,0,0,0,0,0,2,0
153@DATA48,48,21,21,21,21,21,21
154@DATA48,16,21,21,21,21,21,21
155@DATASS,32,0,0,0,0,0,0

B

PROGRAM LISTING

1 BREM# 3 5 3 3 3 9 3 3 % 9 36 3 4 %

20REM#* Skoogs *
SOREM* by #*
4QREM* Margaret *
S@AREM* Stanger *
4@BREM® (C) 1983 *

TOREMS® 3 5336 343 3 3 5 90 330 % %

BOPRINTTAB(1@,23) :CHR$131; "Press RETURN to continue"
:REPEAT:UNTIL GET=13

9@MODE 2:'¥FE@B=%10200A: PROCINIT: PROCPOOL

1@@REPEAT : PROCMAN: PROCMAN: PROCSKOOG: UNTIL FALSE

11@END

12@:

13@DEFPROCINIT

14@PIC=%2CA0B: BLANK=%2CCD

1S@DIM P(18,13):DIM SC(S):DIM SC*(5)

160SCORE%Z=0: L=2: SC%=0: W%=1:5%=0: G%=1: DIMXS% (5) : DIMYG%
(3)

17@DYM%=0: DXM¥%=0: H%=B: FOR I%=1 TO S:SC#(I%)=STRING# (1
@," "):NEXT:

18@SC$=STRING# (255, "*")

19@%FX?,8

Z200*FX1@,8

21@ENDFROC

220:

23@BDEFPROCP (L% ,B%,BASEZ)

24@'%70=B%: '%80=L%

25@CALLFPIC

260L%=L%+564@: BL=BASEZ

270'%7@=B%: '%B80=L%

28@CALL FPIC

Z29@ENDFROC

300:

31@DEFFPROCU (L%)

320'%80=L%:CALL BLANE
330L%=L%L+640
340 '%BO=L%
I5@CALL BLANE
S6BENDFROC
370:
ZBADEFFROCSKOOG
Z9@PROCSELECT
4A0SCREEN=HIMEM+3Z2%X%+1280%Y%: XL¥=X%: YL%=Y%L
41@P (X%4,Y%4) =0
420DX=-56GN (X%Z—-XM¥L) : IFDX=0 AND ABS(YZ-YMZXL)>1 DX=2-RNDI(
ATZDBAA=X7+DX :IF WXL>S AND DBX=@ AND ABS(X%—XMX) >0 GOTOS
44DIFX%<@ X%=0
45S@AIFX%>18 X%4Z=18
460DY=—-5GN (Y% —-YM%L) : IF DY=0 AND ABS (X%—XM¥L) 1 DY=2-RND
(3)
470Y%=Y%+DY :IF WL>5 AND DY=0 AND ABS(YZXZ-YMZ) >@ GOTO4
60
4BBIFY%<1 Y%=1
49@IFY%>13 Y%=13
SABIFYZ=YMZ AND X¥%=XMX:FROCU (SCREEN) : SCREEN=HIMEM+32%
X%+128@+Y%: PROCCRUNCH
S1OIFX%=XL% AND Y%L=YLZL P(X%L,Y%)=2:ENDFPROC
SZBIFP (X%Z,Y#%)=2 ENDFROC
SZTBPROCU (SCREEN)
S4@IF F(X%,Y4)=1 PROCSINK: ENDPROC
SS@ASCREEN=HIMEM+I2%#X%+1280#Y%: XS4 (K¥L) =X%: YSL (KX) =Y%
S6@P (X% ,Y%)=2: PROCP (SCREEN, %2D&0, %2D8@) : FORQ=1 TO4:NE
XT:PROCF (SCREEN, %2D&6@,%2DAA)
S7@ENDFROC
580:
SP@BDEFFROCSINK
LABSCREEN=HIMEM+32%XM%L+128@%YM%L
&6£1@PROCF (SCREEN, 22EAQ, %2ECA)
&2@SCREEN=HIMEM+32#X%+1280%Y%L
&3I@PROCP (SCREEN, %2D40@,%2D4@) : SOUNDS,3,5@,35
44@5C%=W%: PROCUPDATE: PROCF (SCREEN,%2D2@, %2D4@) : F (X%, Y
%=1
6505%=S%+1: IF S%X MOD 34=@ FROCVICTORY
46@AIFSCOREY >995@ PROCVICTORY:END
47DIFSY% MOD 9=0 WZ=W%+1:PROCCLEAR:PROCPOOL:ENDPROC
4BOIFSY% MOD 9=1 OR 5% MOD 9=4PROCCLEAR:PROCFOOL : ENDFR
ac :
&FAXSL (KL)=0: YSL (KX) =0
7@@PROCUFDATE: SOUND3, 1,5@,2@: PROCDELAY (2@)
71AENDFROC
720:
ZODEFFROCUFDATE
740COLOUR 3:S5CORE%=SCORE%Z+SC%: PRINTTAB(?,1) ; SCORE%: IF
SC%<>@ COLOUR 11:PRINTTAE(2,1);SC%:FROCDELAY (30@) : SC%=
@:COLOUR 4:PRINTTAB(Z2,1):;CHR$225;CHR$225; : 6OTO76@
7S@COLOUR 4: PRINTTAB(13,@) ;STRING# (5,CHR$225) ; : PRINT
TAB(13,1) ;STRING# (5,CHR$225);: IF L>@ FOR I%=1 TO L:COLO
UR 3: PRINTTAB(12+1%,@):CHR$224; :PRINTTAB(12+1%,1);CHRS
226:NEXT
76BCOLOUR 3:FRINTTAB(11,29)3"HI
77@ENDPROC
78@:
79@DEFPROCDELAY (DEL)
B8@ACOLOUR 3:TIME=@:REPEAT:UNTIL TIME=DEL
81@ENDFROC
B820:
BIBDEFFROCCLEAR
B4@FOR I%=2 TD 27:FOR J%=@ TO 19
850 ' L80=HIMEM+32#J%+640%[%: CALL BLANK:NEXT:NEXT
84BENDFROC
B870:
B88@DEFFROCPOOL
89@BCOLOUR 132:COLOUR 4:IF SCORE%<1 PRINTTAB(1,@);STRI
NG$(18,CHR$ 225);:PRINTTAB(1,1);STRINGS (18,CHR$ 223);:P
RIMTTAB(1,28) ; STRINGS (18,CHR$225) ; : PRINTTAB(1,29) ; STRIN

" HY
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G#(18,CHR$225) 3

9BACOLOUR 3:PRINTTAB(11,29); "HI ":H%

Q18COLOUR 3:FOR X=1 TO 18:FOR Y=1 TO 13:P(X,Y)=0:NEXT
:NEXT

Q20FORI%=1 TO Z+INT (2% (4/WL"@.73))

QIBX=1+BND(146) s ¥=RND(13): IF F(X,Y)<>060T0O93Q

40P (X ,Y)=1

PSASCREEN=HIMEM+I2*X+1280%Y

Q4@BFROCF (SCREEN, £2D280,%2D4@)

F7ANEXT

BAXML=RND (18) : YMLZ=RND (13) : IF
=3 ELSE GOTO98@

FFBSCREEN=HIMEM+3I2% XML+ 128@*YML

1@@@FPROCP (SCREEN , %2EAB, %2ECR) : PROCDELAY (5@) : IFSCORE%<1
FROCUFDATE

1@10IFS“MOD 9=1 G%4=3

10208IFSZMOD 9=4 G%=S

183AIFS% MOD 9=@ G%=1

124@FORI%=1 TO G%

1@5S@XYU=RND(18) : YXL=RND(13): IF P(X%,Y%)=0 AND (ABS (XL-XM%Z
) >3 AND ABS (YZ-YMZL) >3) P(X%L,Y%)= CREEN=HIMEM+32%#X%+12
8@#Y% :PROCP (SCREEN,%2D&0,%2DB@) ELSE GOTD1@50
1BEBXSL(IL) =X%:: ¥YSL(TL)=Y%

1@7@NEXT: SOUND3,1,50,20

128@0FROCDELAY (Z2@)

109BENDFROC

11@@:

111@DEFFROCMAN

1120%FX15,0

113@SCREEN=HIMEM+3I2%XM%+128@*YM%L

114@DXM%=@: DYMXL=@

11S@IFINKEY (-66) AND YML>1 A%=%2DCOA:BY%=%Z2DEB@:DYMi=-1
1160IFINKEY (-9B) AND YMZ<13 A%Z=%2E@Q:B%Z=%ZDE@: DYMi=1
117@IFINKEY (-55) —1: A%=%2E4L0: BL=%2EB0
118@IFINKEY (-S&6) AND XMA<{18 DXMZ=1:A%=%2E20:B%=%2E40@
1190@F (XM%, YMXL) =0: YML=YML+DYM%L: XML=XM%L+DXM%L

12@AIFF (XM%,YMZ) =2 PROCU(SCREEN) : SCREEN=HIMEM+32#XM%+1
28@#%YM%: FROCCRUNCH: ENDFROC

1210IFF (XML, YMZ)=1 PROCU(SCREEN) : FROCDROWN: ENDPROC
1220F (XM%,YMZL) =3: IFSCREEN=HIMEM+32% XM%Z+128@*YM% A%ZL=%ZE
AB@: BA=%2EC@A: GOTO1260

12Z@FROCU (SCREEN)

124@0SCREEN=HIMEM+32%#XMZ+1280%YML

125050UND1,2,208,1

126BFROCP (SCREEN,A% ,B%)

127BENDFROC

1280:

1290DEFFPROCCRUNCH

1 3P@FROCF (SCREEN, %2Dé&0@,%ZDE@) : VDU 19,2,10,2,0,0
131@S0UND1,3,17@, 10: PROCDELAY (28@) : VDU19,2,2,10,0,2,0
1320L=L-1:IF L<@ PROCENDGAME:ENDFPROC
13Z0IF S% MOD 9>4 S%=5%—-(SX MOD 9)+4 ELSE
>@ S%=8%-(S%ZMOD 9)+1

1340FPROCUFDATE: PROCCLEAR: PROCFDOL
1ZS@ENDPROC

136@:

137@DEFPROCDROWN
138ASCREEN=HIMEM+32%XM%+128@*YMZ
139@PROCP (SCREEN , %*2EA@ , %2D4@) : SOUND1,3,170,4: PROCDELAY
(1@@)

14@00L=L-1: IFL<® PROCENDGAME: ENDFROC

14101IF S% MOD 9:4 S%=S%—-(5% MOD 9)+4 ELSE IF S% MOD 29
‘@ S%=8%—-(S¥MOD 9)+1
1420PROCUFDATE: : FROCF (SCREEN, £2D20,%2D4@) : FROCCLEAR: PR
ocrPOOL

14Z@ENDFROC

1440:

14S@DEFFROCENDGAME

146@0%FX 15,0

147@FRINTTAB(1,29) ; "GAME OVER"3

1480IFSCOREL>HA HAL=5CORE%Z

149@PRIMTTAB(11,29) s "HI ":H%L
15@APROCCLEAR: FROCUFDATE : PROCDELAY (208)

F(XMZ,YM4) =0 F{(XML,YMZ)

IF S% MOD 9<

1S1@IFSCOREZ>SC (5) PROCMESSAGE: PROCSORT ELSE F=0
1520PROCSCOREBOARD: PROCDISPLAY

1530L=2: SC%=0: WZ=1:5%=0: 6%=1: SCOREZ=0

1S4@0F0OR I=1 TO S5:XS%(I)=@:YS%(3)=@:NEXT
155@PROCFOOL

156@ENDFROC

1570:

158@DEFPROCSELECT

159@1IFG%=1 K%=1:G60T01610@
16BPK%=RND (G%) : IFXSL(K%)=0 AND YS¥(K%)=0 GOT015600
161@XL=XS% (K%) : YA=YSZL (KX}
146Z2BENDFROC

1630:

1464AQDEFFROCVICTORY
164S@IFSCOREZ>995@ GOTO1468@
166BIFL<SE L=L+1

147@FPROCUFDATE

168@FORI=1 TOD 1@

149@READA: READB
17@0@S0OUNDZ,-15,A,2%B
171@S0UNDZ2,2,0,2

1720NEXT: RESTORE

173@50UND2,0,0,4

1740PROCDELAY (5@)

17S@ENDPROC

17460:

177@DEFFROCMESSAGE

1780*FX 15,0

179@0%FX11,0

1808COLOUR3: COLOUR132:CLS
181@PRINTTAB(1,5) ; "YOUR SCORE IS IN "
1820PRINTTAB(1,7)3" THE TOP FIVE"
183QINPUTTAB(1,9) "NAME,PLEASE " """
i84avDuU 7

18SBIFLEN(SC#) >1@ PRINTTAB(1,9); "SHORT NICKNAME'":FROC
DELAY (20@) : FOR I=%9 TO 28:PRINTTAB(@,I);STRING$(20," "):
NEXT: COLOUR3: GOTO183@

1846@ENDFROC

i87@:

188@ADEFPROCSORT

189@0FORI=S TO 1 STEF-1

19B@IFSCORE%>SC (1) F=1

191@NEXT

19201IF F=5 GOTOD1960

1938FORI=4 TO F STEP-1

194@SC(I1+1)=5C(I)

195@SC# (I+1)=SC# (1) :NEXT

1946@SC (F ) =5COREY: 5C# (F)=5C#

197@ENDFROC

1980@:

199@DEFFROCSCOREBOARD

2000C0OL0UR132: COLOUR3:CLS
2010FRINTTAB(@,1) ;STRINGF (20, "*")
ZOZAPRINTTAB(@,246) ; STRINGF (200, "*")

2030FOR I=1 TO 26
2040PRINTTAB(B,I); "*"; TAB(19,1) "*#"; : NEXT
20SPPRINTTAB(1,28); "Press SPACE BAR to";TAB(6,3@);"con
tinue”

2B86BENDFROC

2078:

2@8@BDEFPROCDISFLAY

209@FPRINTTAB(4,1); "THE TOP FIVE"

2108F0OR I=1 TO S

211@IFI=F COLOUR11 ELSE COLOUR3

2120IF SC(I)=@ GOTO215@

213@0PRINTTAB(1,244%I);15" "3
2140FPRINTSC#(I) ;s PRINTTAB(15,2+4%]) ;SC(I)

215@ANEXT

21560F=0: SCOREZ=0: #FX 15,1

217BREFEAT:UNTIL GET=32:CLG:ENDFROC

218@:

Z190DATA 67 33:6F 32,733, 73:2:69,2,73,2,69,2,61,2,53,2,
49,4

"SC#
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Gordon Taylor

Solidisk

Perhaps the worst feature of the
Beeb is the limited amount of

user RAM available. This is
especially true in hi-res modes or
more filing systems installed.

Hence it is real pleasure to review
a family of add-ons which does a

great deal to overcome this
limitation — and more.
Moreover, they are actually

available, fit inside your Beeb and
are affordable. You can buy an
entry-fevel system for just under
£40 and progress in two steps to
the top level for £100 more.

The Solidisk Sideways
Systems consist of additional
RAM memory which can occupy
the “sideways” area (&8000 to
&BFFF) in the Beeb's memory
map (See Fig 1 (a). This is the
area occupied by any one of the
four sideways ROM sockets built-
in to the standard machine —
each capable of holding up to
16K. Thanks to Acorn’s clever
design, their number may be in-
creased to 16 — for a total
capacity of 256K — and yet all be
available by means of “paging”.
The additional capacity may be in
ROMs or EPROMs — as with the
several ROM Expansion boards
on offer at around £40 — or in
RAM — as with the Solidisk
Sideways Systems.

GETTING
STARTED

The entry-level system —
SWR16 — provides a single bank
of 16K, together with the connec-
tions that enable it to be ‘paged”
automatically (as opposed to
switched manually — as in some
earlier systems), along with the
built-in sideways ROM sockets.
The second-level system —
SWR32 — provides two such
banks and the top level system —
SWR128 — up to eight such
banks, Fig 1 (b). The hardware
under review was this last, in
order to show the potential of the
full Sideways System. Most
notably, with 8 x 16 = 128K, this
may also be configured as a
single sideways RAM bank plus a
100K RAM Disc (or Solidisk) Fig
1 (¢) The systems come with
some exciting software — in-
cluding (for the SWR128) a pro-
gram which enables 64K files

The Solidisk Sideways
systems offer the
opportunity to break the

RAM _bar_rier.

with WORDWISE and a very fast
spelling checker for any text file.
The hardware for all three
levels is designed to be fitted by
the user and no soldering or track
cutting is required. If you can in-
stall a Sideways ROM or a Disc
Interface, you should have no
problem with fitting the Sideways
Systems. Basically, they only re-
quire the plugging in of com-
ponents and the connecting of
some control wires. Full fitting¥n-
structions are given in the user
notes — and a trouble shooting
guide is provided in case things
go wrong. It is comforting to read
that “the computer cannot be
damaged by wrong connections”
— though this should not be
taken to ridiculous extremes. if
you prefer, you can take or send
your computer to Solidisk in
Southend for fitting the Sideways
System — as [ did. They are also
most helpful in sorting out pro-
blems, either by you calling per-
sonally or over the telephone.

SIDEWAYS
SOFTWARE

The software is supplied on a
single utility disc — common to
all three levels — of 40-track for-
mat, which is considered to be
the most useful. However, the
sideways RAM banks can also be

loaded from (and saved to) tape
— albeit much less quickly. While
loading or saving a 16K file takes
only two to three seconds with
disc, a typical 8K language takes
about one minute with tape. If
you require media in other for-
mats (e.g. 80-track and/or dou-
ble density discs), Solidisk will
either provide it for a nominal
charge or advise you how to
make the necessary changes.

Another important point for
disc users is the disc filing system:
the Sideways System software is
designed to work with the stan-
dard Acorn 0.90 DFS — notably
by “patching” it to enhance its
functions. Some of the software
can be modified to enable the
basic actions of loading to, and
saving from, sideways RAM to be
effected using other DFS’s.
However, the enhancements
provided by Solidisk upgrade
Acorn DFS to match or better
most others (as we shall see
later).

For the sake of the hundreds
who have bought Sideways
Systems since their introduction
in September 1983, it is worth
noting that the software has
undergone rapid evolution. It
now presents a very friendly user
interface as well as including
several powerful new programs.
Existing owners are encouraged
to exchange their earlier discs (or

to buy new ones for a nominal,
media-only charge).

Hence start-up is by the now
classic method of inserting the
utility disc and pressing SHIFT &
BREAK. this automatically
CHAINS the MENU program —
from which all the present op-
tions may be selected. The pro-
gram is in BASIC and is un-
protected, so that it may easily be
modified to suit your own cir-
cumstances, if required.

HOW IT WORKS

Under the heading
“Sideways Firmware Installed”,
the ROMs and EPROMs present
in the machine are shown — by
name, against their bank
numbers (in hex, from 0O to F).
Although the Solidisk Base Unit
has taken the rightmost socket,
15 (F hex), those who know their
machine well may be surprised to
see that their remaining firmware
has apparently moved from
banks 12 to 14 (C to E hex),
which it formally occupied, to
banks O to 2. This shift — ef-
fected electronically — is the
result of instaling a Sideways
System (or indeed, of a Sideways
ROM Expansion board).

The MENU program also
“surveys” your machine to deter-
mine the number of sideways
RAM banks available. It initially
shows 0 for a standard machine
(or a faulty installation), 1 for a
SWR16, 2 for a SWR32 and 8
for a SWR128. The RAM banks
available all range up to 15 F hex)
— thus just 15 for a SWR16, 14
and 15 for SWR32 and from 8 to
15 for a SWR128 — and are
shown in the topmost section
(labelled in hex).

The third part of the display
is the Disk Directory — from
which your current file re-
quirements may be selected. This
directory is created automatically
by scanning the disc (both sides,
if it is double-sided in a double-
sided drive) and then sorting the
files into alphabetical (actually
ASCII) order.

Many sideways (ROM) files

are what Acorn calls
“languages”. These may be pro-
gramming languages (e.g.

BCPL, PASCAL) or other wholly
machine code programs such as
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Full Sideways System

word processors (e.g. VIEW,
WORDWISE) and spreadsheets
(e.g. BEEBCALC).

Another class of sideways
files are utilities, such as toolkits,
monitors and screen dumps.

Yet another class of
sideways files are the various fil-
ing systems, such as NETwork,
Teletext, IEEE and Winchester.
These each take additional
workspace from user RAM after
switch-on or BREAK. Thus,
while a DFS normally sets
PAGE = &1900, DFS+ NFS sets
PAGE =&2200 and DFS+
Teletext sets PAGE =&2600.
Hence it can be particulatly wor-
thwhile to hold these on disc and
“instal” them only as required in-
to Sideways RAM.

Solidisk recommends that
you create your own disc(s) to
carry such sideways files. This
may be done by saving from your
existing ROMs — using the mini-
ROM carrier provided — during
and after fitting the Sideways
System. Such a sideways file disc
may then be inserted after the
utility disc for use by the MENU
program, or better, copies of the
'BOOT and MENU programs
may be added to your sideways
file disc(s).

Whenever the MENU pro-
gram is running and a new disc is
inserted, it may be scanned to
update the Disk Directory by the
press of a single key. Sideways
files may be selected by pressing
the key shown before their name
in the Disk Directory. This causes

their name to appear in the top
part of the display, under
“Sideways Firmwave Installed”,
in the appropriate box. The
responses are ‘intelligent” — in
that a sideways file is loaded into
sideways RAM, a text file is
TYPEd in (to main memory), a
BASIC program is CHAINed and
a machine code program RUN.
After pressing the BREAK key to
leave the MENU program,
sideways files are enabled by typ-
ing * filename — as usual.

PATCHING UP
DFS

Another major utility program
which may be selected from the
MENU program is STL150. This
enhances the Acorn DFS by co-
pying the firmware version
(which is only 8K) into Bank 15.
Part of the “patch” relocates the
five channels alongside it and
PAGE is then set at &E00 — as
for a tape system. This is very
useful for running “maximum-
tape-length” programs and with
word processors — especially in
80-column mode. For example,
it increases the space for text in
VIEW using a DFS in Mode 3
from 9726 to 12542 characters
— i.e. by 29%.

As suggested by its name,
this DFS enhancement also offers
a catalogue for up to 150 user
files. It uses 10 sectors (instead of
the standard two) for five partial
catalogues of 30 files each and

then manages them all for you
without you being aware of it. Of
course, a special 150 file format-
ter is required — and this is pro-
vided for both 40- and 80-tracks,

along with a verifier, as part of

the enhancement. In addition,
STL150 has a command which
enables any one of the five par-
tial, 30-file catalogues to be
readable by the standard DFS.

Such an extended catalogue
is again very useful to a word pro-
cessor user, since ordinary letters
can give rise to very many short
files. These often fill the catalogue
long before the disc is filled —
particularly when using 80-track
discs of 200K per side.

The remainder of the pro-
grams on the utility disc are in-
tended for use with the SWR28.
One — STLDISC — also
enhances the standard Acorn
DFS and automatically con-
figures the SWR128 as one
Sideways RAM bank — 15 (F
hex) — plus a 100K RAM Disc
(or Solidisk). It provides only the
standard 31 file catalogue but in-
cludes a number of extra facilities
for use with the RAM Disc.

One of these allows the
spooling of data (e.g. graphics
screen files) to disc for later prin-
ting “in background”. This
enables processing to continue as
a foreground task, while your
latest screen masterpiece is being
dumped to your printer. (This is
similar to the %*SPOOLing and
then #%TYPEing of text on a
standard machine — but this can-

not handle data or

background).

TOP END

Top level, SWR128 Sideways
System offers a great deal to
users of word processors. Even
by itself, the RAM Disc can be
used with VIEW to hold the “file-
in” and “file-out” for “continuous
processing”. Although both must
be present on the one drive, thus
limiting either one to 50K max-
imum, the file operations are
much faster and quieter than with
a mechanical drive. However,
such processing can still only go
forward in steps of “MORE".

Forwards and backwards
pagewise processing is already a
notable feature of the Merlin
SCRIBE (ROM) word processor,
using one or mroe mechanical
disc drives. Again, this action
would be greatly improved by the
speed and silence of the RAM
Disc, while the maximum file size
with SCRIBE could be almost
100K.

The utility disc also contains
two application programs of par-
ticular interest to word processor
users.

THE WORD64
PROGRAM

This is an enhancement for the
WORDWISE word processor,
enabling it to use the RAM Disc
as a buffer for a (single) text file,
providing 65251 characters free
— almost 64K.

After loading STLDISC,
selecting WORD64 causes
WORDWISE to be copied into
Sideways RAM bank 15 from
your firmware version, together
with a “patch” which enables
“overlay” operations to and from
the RAM Disc. This allows con-
tinuous stepwise processing, both
forwards and backwards, and
also search and replace
throughout the whole file.

THE SILEXICON
PROGRAM

Named after Silicon (Disc) and
Lexicon, this is a spelling

print in

CONTINUED OVER
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Second level, 32K

checker, which is amazingly fast
when used with the Solidisk RAM
Disc. (It can be used without the
RAM Disc but with two
mechanical drives but its use with
just one double-sided drive is
definitely not recommended).
After loading STLDISC, the dic-
tionary is copied onto the RAM
Disc and the main program —
SILEX — into the main user
RAM — again with just one func-
tion key. Text is read in blocks
from the disc in the mechanical
drive and scanned at more than
1000 words per minute, with all
the unrecognised words being
put into a buffer. On reaching the
end of the text or filling the buffer
with about 330 words, it offers
you each stored word in turn to
accept into the dictionary, pass
over or mark (with #). You can
then use your word processor to
search for, and correct each #-
marked word. To avoid the
words added to the dictionary be-
ing lost, the RAM Disc should be

BACKed UP to a floppy disc.

The maximum capacity of
any one dictionary on a 100K
disc (without SILEX itself) is
about 15,000 words. However,
multiple dictionaries can easily be
created, possibly for specialist
medicine,

subjects (e.g. law,
engineering) and also foreign
languages.

As many Beeb users already
know, it is possible to use a word
processor to create and edit pro-
grams — both assembler and
BASIC. While machine code
programs may already be
assembled directly from word
processor files (using *EXEC),
Solidisk hope soon to offer a utili-
ty to run long BASIC programs
held on the RAM Disc. If realised,
this will make the SWR128 (or
Solidisk) even better value, since
it would become an alternative to
a second (6502) processor.
However, processing from the
RAM Disc would be at around
half the normal speed, whereas
that with the second processor
would be at around twice it. Even

so, running from the RAM Disc
should be quite fast enough in
most cases and the programs
could be longer (at up to 64K)
than for the second processor {at
up to 44K). Moreover, in neither
case would the programs be com-
peting with the screen for
memory.

The current Solidisk user
notes consist of 14 A5 pages.
They cover the installation of the
hardware, the 3 utility programs
and the 2 application programs
mentioned above. There are also
a couple of help/info files includ-
ed in the software. An extended
manual is being written and is
promised for an early date.

The lower level Solidisk
systems are already viable alter-
natives to ROM expansion

boards, while the top level system
can also save you having to buy a
second disc drive (to which it is in
many ways superior). Likewise,
the Solidisk enhancements to the
standard DFS are alternatives to
other enhanced DFSs. The
power of the Solidisk Sideways

RAM/RAM Disc software is
already considerable — with its
friendly user interface, its two
DFS enhancement programs and
two valuable application pro-
grams. Moreover, it is growing
rapidly, helped by an enlightened
policy of encouraging the crea-
tion of such software and then
making it available at only
nominal charge. With the pro-
spect of being able to run long
BASIC programs, the top level
Sideways System could also be
an alternative to buying a second
6502 processor for many users.

Even now, the Solidisk
Systems offer excellent value,
both to the user much concerned
with managing filing systems,
utilities and “languages” more
flexibility and to those using their
Beeb for business purposes, like
word-processing. Beyond this,
there are exciting future
possibilities of running long
BASIC programs and of exten-
ding the RAM Disc “overlay”
techniques to spreadsheets and
databases.
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WHAT THE SOLIDISK SIDEWAYS SYSTEM DOES
MEMORY MAPS (SIMFLIFIED) WITH ADDRESSES AND BANEKE NUMBERS IN HEX
a) Standard Machine - 32 Ek “FFFF
iMOS |
EEY {ROM
MOS — Machine Operating System ROM i 1 &C000
iWF IBASIDFS: S5 |
WF — Word Processor ROM 1 ROM I ROM: ROM: ROM!
i B S D E vt
BAS — BASIC Language ROM i i i i 1 %8000
DFS — Disc Filing System ROM i RAM |
5 — Spare ROM Socket ' 1 %4000
RAM — Screen and Program RAM 1 RAM
DFS+F — Disc Filing System + "FPatch" in RAM bank : i 0000
b) With Solidisk SWR128 installed YFFFF
— configured as 8 Sideways RAM banks 1MOS |
iROM
H 1 ZC000
‘WF IBASIDFS! H : H : 18 I(Sidiewaiys | RIAM | Bainksi
iROMIROM:ROM: : H : H RN UESERE LR R e Sl B R gl Tk e -
s DSHETENEE RN 4. 5 A6 ¢ 7 1 8B 19 ACE T ENDUNEF |
: : i : : ' : H : : : : i ; H H 1 8000
iRAM
H 1 %4000
1RAM
: 1 20000
c) With Solidisk SWR128 installed %FFFF
— configured as a RAM Disc of 100 K + 1 Sideways RAM bank tMOS
TROM
: 1 %C000
‘WF IBASIDFS! : : H : iDFS ! tRAM! Diisc 1100 K | 1 |
1 ROM I ROM I ROM ! : ; ' H PP ] | ] R | I | kx| ¥xx | RAM
s RO ) CF TSR SNSRI 8 T 2 T AT B I END VE-NWES
: : : H H : : H : : : : H : H H 1 8000
iRAM:
i__ 1%4000
iRAM!
Fig.1. : 1 20000
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If you're upgrading your BBC Micro to a
disc system, you can get unbeatable value from
Opus.

For instance, you can buy an Opus 5800
drive with 400K single density; for only
£259.95.

And for only £120 extra,we’ll give you our
new double density disc interface.

Specially developed by us, it effectively

AN 800K
DISC DRIVE SYSTEM.
A RECORD £380.

doubles the capacity of your drive, giving
you an 800K system for only £379.95.
And that includes VAT and carriage.

Our Double Density Interface can
be supplied with any of the disc drives
listed below. And it is not available any-
where else except Opus.

To place your order, post the
coupon or buy direct at our showroom.

OPUS 3" MICRODRIVE.
Double Sided 40 Track Drive
Unformatted
® Twice the capacity on line ofother available drives
@ 200K. Single Density —400K. Double Density
e Ex-stock delivery
® 3 ms. access time
o Lowest power consumption - direct driv
e Includes case, leads and utilities dise
oTotally compatible with 54" drives
Single Drive £229.95. Dual Drive £459.95.
51s" JAPANESE DISC DRIVES.
SINGLE DRIVE.
Opus 5401 Single Sided 40 Track - 250K
Unformaued. Formatted: 100K. Single Density
200K. Double Density. £179.95

Opus 5402 Double Sided 40 Track - 500K

12 Megabyte

Unformated Formatted: 200K SingleDensity
100K. Double Density £229.95
Opus 5800 Double Sided 80 40 Track
1 Megabyte Unformarted. Formatted: 400K
Single Density. 800K. Double Density. £259.95

Opus 5802 D¢ \lli’iL Sided 80 Track - 1 Megabyte
= Unformatted. Formatted: 400K, Single Densiny
S800K. Double Ilunm £299.95

Switchable 8040 Trac k.
e '2Height e Includescase.leadsand utilities disc
DUAL DRIVES.
All Dual Drives are meral cased with
separate power supply
Opus Dual 5401D. Single Sided 40 Track

200K. 400K on line £379.50
Opus Dual 5402D. Doubled Sided 40 Track
$00K., BO0K. on line £459.95
Opus Dual 5800D Double Sided 80 40 Track
800K, 1.6 Megabyie on line £499.95

Opus Dual 5802D. Double Sided 80 Track
80OO0K. 1.6 Megabyte on line £599.95

DOUBLE DENSITY DISC INTERFACE

The ultimate Acorn compatible disc interface for your BBC micro

o [tilities on ROM including: Format and verify, tape to disc transfer, automatic
10/80 track selection. automatic density selection, unique mass copy routine
powerful machine code operating system giving up to 248 files, 80% faster than

single density Easy to install

Free user manual supplied. — L £120.00
MONITORS.

12" GreenSereeno S £89.95
127 AmberScreen -~ AT £99.95
Lead 1o connect to BBC Micro = A £3.95
o Ex stock delivery ® 24MHz Bandwidth ¢ Limited quantity
14" IVC Colour Monitor - Med. Res. Uil il £187.39
14" JVC Colour Monitor—High Res AP B ol £279.39

THE ORGANISER DESK.

e Top shelf for Monitor, Printer

e Large DeskTop Area

o Lower Shelf for Paper Book Storage

o Teak Finish

& On Castors

e 5clf Assembly

e Ample room in frontof the shelf for
vou to sit comfortably
Only £59.95

FLOPPY DISCS.

3" Cartridges £5.75 cach or £25.95 for 5

+ free plastic

library case

with full 5 vear warranry
S/SS/D £19.95 for 10

S'SD/D £23.95 for 10

D/'SD/D £26.95 for 10

H"])L\\.\

S/SS/D £21.50. D/SD/D £29.95.

GOVERNMENT & EDUCAT |()f\ DISCOUNTS GIVEN.

QUANTITY DISCOUNTS GIVEN. DEALER ENQUIRIES INVITED.

OPUS SUPPLIES LTD.

58 Camberwell Road, London SE5 OEE

ing hours: 9.00-6.00 Monday-Friday
9.00-1.30 p.m. Saturday

SUs" Discs

S/S 80 Track £29.00 for 10
DS 80 Track £31.95 for 10

S'SD |:.£,2850

158

Open 701 BGGS

oo U
M 01-703% G155
STOP PRESS.

Various Opus products are available fron
|Hh'1\lu./|<~

U LITEMS ARE GUAR/ \'\T[[—.D FOR 12 MONTHS AND ARE
SUITABLE FOR USE WITH BBC AND OTHER LEADING MICROS.

T O “‘"H"‘ s Ltd., 158 Camberwell Ruad. London SES OEE. Please

ush me the following: (ALL PRI(P\!\(HI)I VAT & CARRIAGE.)

1 WHSmith, Spectrum and

’ Quantity D¢ Price ]

I I ¢nclose a cheque for & e TOTAI J
Or please debit my creditcard a ith

l the amount of & = I
My Access/Barclaycard (please tick) Nouis

| Name_ |

| Address — ‘

I Opus Supplies L ul

Telephone —
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Mark Webb

Microdisc vs.
Phioopy

The most rapidly changing area
in the personal computing field is
that of data storage media. From
a price point of view, the change
is in the right direction,
downwards. Gone are the days
when you paid out for your BBC
Micro and then as much again for
a disc drive. The drive manufac-
turers are now subject to the
same sort of competitive market
that saw the rapid drop in prices
of home computers.

The time also seems right for
innovation. The Hitachi 3"
py disc has proved a pop
newcomer and the sof
houses are now taking the
In the computing world at
however, the Sony 3" f ;
looks like becoming ‘standard’ (as
near as you can get in computin
terms anyhow). Electronequip
south coast distributor of Acorn
and Torch products from the ear-
ly pioneering days, have now

Two brand new data

storage systems

breaking

own price and

performance barriers.

begun to distribute the Microdisc,
a drive based on the 3" Sony for-
mat. It is the smallest drive on the
market, not much wider than the
hard cased disc itself, and it is
priced at a lowly £129.95.

The alternative to floppy
disc, for most BBC owners, is
tape, good old 1200 Baud, not
so reliable audio cassette tape.
But what about high quality
guarter inch instrumentation tape
at 15 inches per second — that’s
80,000 baud. The new Phloopy
data storage system offers such
speeds as well as most of the
lities found with a typical disc

filing system. The Phloopy's
method of storing data and its
speed set it apart from previous
tape drives (lkon's improvement
on the Hobbit, the Ultradrive, of-
fers 1200 chracters per second).
The obvious parallel is Uncle
Clive’s Microdrive and one
wonders whether someone,
somewhere, is beavering away at
a Microdrive/BBC interface.

FAST PHLOOPY

Phloopy plugs into the disc port.
The Loop Filing System ROM

BBC board. One worry is the
necessity to cut two resistors. In
practice it's a simple operation
but BBC owners may have reser-
vations about permanently
changing links on the PCB, or in-
deed about taking the lid off at
all.

The LFS is compatible with
BBC OS Filing commands except
for OSGBPB. The interface can
apparently run up to eight drives
which might come in handy in an
Econet set up. The filing system
uses up less memory than con-
ventional DFSs and PAGE is
moved from &EOO to &1600.

The most interesting aspect
of the Phloopy is the way it stores
data on the tape, in parallel. A
special head records nine tracks
side by side on quarter inch tape.
Bytes of data are stored across
the tape and the ninth track deals
with error checking. The micro
processor, which rides on board

Microsize
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LFS commands

the unit, controls an error check-
ing system which spots and cor-
rects errors without bothering the
user, a feature which disc drive
users might cherish.

Each cartridge holds up to
100K data on a continuous tape
loop which is 12 feet long. The
design removes any need for
tape lubricant which fouls heads
and is often the cause of tape
system failure. The Phloopy drive
takes between three and four
seconds to find a file and load or
save it and the data transfer rate is
around the 10K bytes per second

mark.

Phi Mag Systems clearly see
Phloopy as the next step up for
BBC owners currently using
cassette systems.

If the software backup
emerges to support the hardware
performance then Phloopy could
prove an excellent buy at £99
plus VAT. With the necessary in-
terface (£26 plus VAT), cost
comparison with a single disc
drive and DFS gives Phloopy a
considerable edge.

DRIVETTE

The complete Micro Disc Drive
upgrade for a BBC Micro will cost
£198.95 including VAT. If an

Acorn DFS is already fitted to
your machine Electronequip will
swop a Micro DOS (MIDOS) for
your Acorn ROM plus £13.80.
They will also sell you a MIDOS
EPROM for £25.00 if you prefer
to hold on to the Acorn ROM.
MIDOS supports all the Acorn
DFS calls and also offers the
#MICRO and %MINI (514")
commands to switch between the
two types if necessary and
* SHOW to display the currently
selected system.

The *FORM utility offers
the ability to format with 45
tracks, &00 to &2C. (The 3"
diskettes offer 80K storage for-
matted). *VERIFY is the

equivalent command to check on
the serviceability of discs. The
Sony discs have easily switchable
write protect tabs. The Micro Disc
Filing System and utilities are ex-
plained in considerable detail in a
users guide soon to be available
from Electronequip.

DRIVE
CAREFULLY

Undoubtedly with brand new
systems like the Micro Disc Drive
and the Phloopy, it is necessary
to weigh up the advantages and
disadvantages compared with the
conventional media of the mo-
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ment. Five and a quarter floppy
discs dominate the supply of
quality software, especially in
education and business.
Microdisc offers the option of
working in conjunction with a
51", but *BACKUP is not
available to transfer software
across to your 3". You will have
to connect up both drives or load
into memory, disconnect the
514", change to Microdisc with
%*MICRO, connect the 3" and
save to disc — a very risky and
time consuming business.
Physical connection seems the
only practical possibility. Phloopy
uses the disc interface so disc co-
pying is out. Backing up from un-
protected cassette software
should prove no problem.

Much depends on the will-
ingness of software houses to get
involved with these new systems.
Both offer considerable advan-
tages of cost and physical
Uit nie rack s characteristics over the 514"

MCD-1 uses BBC as power source  drives. Both use cartridge type
storage which survives the rigours
of use in the classroom or lounge
much better than floppies. The
Microdisc Filing System offers the
standard DFS commands and the
utilities are necessary to deal with
the 45 track format. The
Phloopy's Loop Filing System of-
fers the essential filing system
commands with no frills.

The Microdisc scores in be-
ing able to plug straight into an
already existing interface with a
new EPROM all that is needed.
Phloopy's cartridges cost £3.50
(£3.00 each in packs of five),
whereas a 3" diskette will knock
you back £4.95. The Phloopy
tape technology is a big step for-
ward and the high performance
coupled with attractive pricing
promises a rosey future for an all
British product. The Microdisc
Drive will find a market amongst
the growing number of BBC
w! owners moving over to 3" disc

’ drives and who naturally want a
low cost, robust system. Further

s S information can be obtained
Electronequip from: Phi Mag Systems,
FAREHAM (0329' 2 30% Tregoniggie Industrial Estate,
Falmouth, S Cornwall TR11
4RY. (Phloopy) and Electrone-
quip, 36-38, West Street,
Fareham, Hampshire PO16
0JW. (Microdisc Drive).
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O.K. PRODUCTS present

Personalised Adventures for children, with full
colour graphics, sound and educational value.
Tested by teachers and by children.
TOM THUMB ADVENTURE 6-9+ yrs.
FAIRYLAND ADVENTURE 6-9+ yrs.

IN THE GRIP OF ICE 8-12+
RIVER WORLD ADVENTURE 8-12+
THE HALLS OF TIME 8-12+
INTERNATIONAL SPECIAL AGENT 8-12+
All programs £10 each (incl). Child’'s name,

friends, siblings, favourite pet or toy, etc., will
appear in program. Send details with cheque.

O.K. PRODUCTS

65 Rainshorowe Road, Colchester, Essex.

OK OK

AL TP
( J SAVINGS

PRINTERS EX VAT INC VAT
BROTHER HR 15 349.00 401.35
TRACTOR 68.00 78.20
SHEETFEEDER 195.00 22425
KEYBOARD 142 .00 163.30
EPSON RX80T 215.00 247.25
EPSON RX80F/T 242.00 278.30
EPSON FX80P/T 329.00 378.35
EPSON MX100F/T 375.00 431.25
EPSON FX100F/T 430.00 494 50
FX80 TRACTOR 30.00 34.50
JUKI 6100 345.00 396.75
MANNESMANN TALLY MT 80 199.00 228.85
OKI MICROLINE 80AP 180.00 207.00
OKI MICROLINE 82A 289.00 332.35
OKI MICROLINE 83A 435.00 500.25
OKI MICROLINE 92P 395.00 454.25
SEIKOSHA GP 100A 175.00 201.25
SHINWA CP80 175.00 201.25
STAR GEMINI 10X 199.00 228.85
COMPUTERS

COMMODORE 64 156.51 179.99
COMMODORE 1541 DISK 165.21 189.99
COMMODORE C2N CASSETTE 36.51 41,99
INTFACE 64-PAREL 59.50 68.43
APRICOT "D+MON 1575.00 1811.25
SANYO MBC555 799.00 918.85
EPSON QX10 1600.00 1840.00

MAYFAIR MICROS

362 YORK ROAD, LONDON SW18 1SP
01-870 3255

ARE YOU MAKING
BESTUSEOF YOUR

BBC
B USERPORTS W

i 3
MHz |/ O INTERFACE
Provides 8 Control Outputs and 4 - 6 Signal Inputs for
Robotic, Industrial & many other control applications.
Available in Kit form or fully assembled & tested.

1MHz 16 Bit VIA

The User Port only provides 8 Bit Control, yet many
applications require 16 Bit Data Control. This Adaptor
enables projects using 16 Bits to be developed via
the 1 MHz Port.

Available in Kit form or fully assembled.

USER PORT SERVO INTERFACE

A simple Kit to enable the 8 Bit User Port to operate all
types of Servo motors — adapts to any 8 Bit User Port.

USER PORT DECODER

Converts the 8 Bit User Port to provide 8 Addressed
Outputs, 4 Data Inputs and a 4 Bit Data Input — many
different Add-on units & projects may then be connected
to enable one or all projects to be run simultaneously
under program control.

ELECTRON 1/ O INTERFACE

This usefull Interface provides theElectron with a normal
BBC-type 8 Bit User Port PLUS capability of 16 Bit Port
or Printer Output plus 8 Addressed Outputs, 4 Data
Inputs and a 4 Bit Data Input. *Enormous potential for all

types of applications.”

NIKAM 6502
MICRO CONTROLLER

A Star product which enables
programs developed on the
BBC Assembler to be down-
loaded via the RS423 Port and
blown onto EPROM. The
Micro Controller will then
autostart on power up to
perform as a dedicated Stand
Alone unit.

\.‘k —
{\‘"-»._ o «.;;;;s
' Ve ‘@

; ‘fﬁAppIications include Robotics,
Data Logging, Timing,
; Machine Control, Speech
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oo “ & Sound Synthesis etc. J
Please write for full details & prices to.-
(- N
KELAN ENGINEERING LTD.
Circuit Products & Components Division.
27-29 Leadhall Lane - Harrogate.
North Yorkshire HG2 9NJ.
AFARNELL ELECTRONICS ComPany  Tel: (0423) 870938.
. J

A&B COMPUTING MAY /JUNE 1984



Electronequ?p

_Hampshire

Authorised BBC Dealer &
Service Centre

SPECIAL OFFERS
PHONE FOR DETAILS NORODMEMDE

14” TV/Monitor £217.00 + VAT

Ref Monitors Ex VAT

MNCE370A Cable CE 370A Colour RGB Monitor 169.00
MNKVIS2 Kaga 12" RGB Monitor Vision |l (Medium) 285.00
MNKVIS3 Kaga 12" RGB Manitor Vision I1I (Hi) 399.00
MNM1431  Microvitec 1431 14" Colour Monitor (BBC) 199.00
MNM1441  Microvitec 1441 High Res 14" BBC Monitor 440,00
| MNM1451  Microvitec 1451 Medium Res 14” BBC Monitor  299.00
MNN1534  Nordmende 14" TV/Monitor 217.00
MNN3534  Nordmende 14" TV/Monitor with remote control 234,00
Electronequip is an authorised Acorn service centre and has MNN4430  Nordmende 20 Prestige TV/Monitor remote 417.00
been an Acorn dealer since the introduction of the Atom. MNN4432  Nordmende 22" Prestige TV/Monitor remote 458.00
Our demonstration facilities include 20 station Econet and MNN4437  Nordmende 27" Prestige TV/Monitor remote 512.00

Torchnet systems
Rel BBC Mic Ex VAT inc VAT SIDEWISE SIDEWISE FITTED

ANBO1 BBC Model B Micro Computer 348.26 399.00
ANBO2 BBC Model B with Econet Interface 389.14 446.00
ANBO3 BBC Model B with Disc Interface 426.59 489.00
ANBO4  BBC Model B with Disc & Econet Interface 467 45 536.00

o
e
s

3" Micro Disc £129.95 No soldering required £38.00 + VAT
(inc. VAT) /
Disc Interface & Drive EI SON
Micro Disc Drive for the BBC Micro
The Micro disc drive offers a method of low cost quick access to rx-so EBGSOQ + VAT
Printer price includes cable for BBC and screen
drive and offers similar features to the larger drive dump rom is available for £7.50
The data is stored on a 3" disc, this is enclosed in a protective
hard plastic cassette which features a write protect switch : I ORCH
The micro drive requires the standard Acorn disc interface, but a
micro DFS for £12.00. The new micr f L, system allows 60 Perfectly Made in Britain
files per disc surface and it can re rite to ACO” DFS discs ef Torch Computers Ex VAT Inc VAT
éit;';:l':es;(;’ET:Z;:zs”ﬁf;if’:f;;:ﬁ B TC301  Torch Work Station (No monitos) (301) 124400 143060
Ll - TC303 Torch Work Station with TOSCA (No monitor) 1449.00 1666.35
TC403 Torch Computer twin 400K & TOSCA (grey) 245500
TC68000 Torch Computer twin 400K Floppy & 68000 3550.00
Access & Barclaycard Accepted TCF500  Torch Computer twin floppies (CF500) 2950.00
Large Stocks - 24 Hour Despatch TCFS500 Torch Computer twin 400K & TOSCA (CH500) 3150.00
Carriage 50p TCHS520 Torch Computer 20Mb Hard Disc & TOSCA 5850.00
TMC240  Torch Colour Monitor (MC240) 57500
“36-38 West Street, Fareham, Hanls (0329) 230670

“"SIDEWAYS" rom board for BBC Micro.
£198.95 (inc. VAT)
~ RX-80FT¢263.12 - VAT
programs. The drive is essentially a small version of a 5{" disc
new disc filing system rom. Acorn D nay be exchanged for the COMPUTERS ;
Thus if-a 5} inchi and a TRICI ROPRY ¥ BCIe Ol (S T0Z8DP  Torch 280 Disc Pack (Dual BOOK + Z80) 730.00 839,50
TC401 Torch Computer twin 400K (new style) 2250.00
TRADE ENQUIRIES WELCOME TC68020 Torch Computer 20Mb Hard Disc & 68000 5900.00
| TCH520  Torch Computer 20Mb Winchester CH520 5650.00
. Kings Lynn Branch
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Peripherals’
Roundup

Since the BBC offers so much cir-
cuity designed to link it to other
pieces of equipment it is not sur-
prising that there exists a thriving
industry of ‘add-on’ manufac-
turers. We thought we would
take a look at a wide range of
their products, from modems to
monitors and from plotters to
pens and pads. And we haven't
forgotten the new Electron add-
ons either.

HI-RES JVC
COLOUR
MONITOR

The JVC monitor is not the most
attractive monitor in the world
but the price tag is reasonable at
£279.39 including carriage and
VAT. The cream plastic casing
just about matches up with your
BBC (nearer the Electron actual-
ly) but you have to put up with
the television style surround with
on/off and brightness controls on
the right panel.

The most important act
however is that the 580 x 470
pixel resolution produces a very
sharp picture indeed. Hi-res
graphics demonstrations in Mode
O show the accuracy of the
display but as usual it is rather
hard on the eye with 80
characters and word processing
applications should consider the
medium resolution alternative.

A special look at
peripheral products for
the BBC Micro and Electron.

One thing you do discover with
the JVC Hi-Res is how lurid the
BBC colour palette really is, no
autumnal colours here but more
a plastic cleanliness. This is ideal
for grapical displays, maps and
Mode 2 games but a bit of an
eyefall when handling text or
even reading instructions for a
program. The JVC then offers
fairly cost-effective high resolu-
tion if your software needs a
hard-hitting display.

The JVC is available from
Opus Supplies Ltd., 158
Camberwell Road, London SE5
OEE. Price £279.39 (hi-res inc.
VAT, lead and carriage),
£187.39 (med-res inc. VAT, lead

and carriage).

ELECTRON USER
PORT AND
CENTRONICS
INTERFACE

As the BBC expands into second
processors, new operating
systems and languages, it is also
the turn of the Electron to

upgrade an already excellent

specification.

Broadway Electronics of
Bedford have a printer interface
and user port combination in pro-
duction with an analogue to
digital joystick port on the way.
Designed by Andy Wieczorek,
senior electronic engineer of
Oakley Designs, these two pro-
ducts will be followed by a
sideways ROM board and
possibly disc interface — though
this is unlikely to be a straight
copy of Acorn’s version. The
modules are designed for in-
dividual use or as part of a rack
system — each board has its own
edge connector.

Essentially the interfaces use
the same combinations of com-
ponents found on the BBC Micro
board, although the design has
had to deal with the strange
operation of the Electron clock —
associated with its method of
reading and writing to and from
RAM. The A to D driving soft-
ware proved a particular difficulty
because~ Acorn have left out
some vital routines. Broadway
have been able to take advantage
of an improved NEC 12 bit binary

A|D convertor with.1 resolution. -

From a user’s point of view,
it looks like the start of an ex-
cellent range of add-on products
which will bring the Electron
nearer to BBC specification. The
modular system also means that
Electron owners can pursue their
own particular hardware re-
quirements at reasonable cost.
The Centronics interface means
that if the wordprocessing soft-
ware becomes available (Aligata
and Gemini have suitable
packages on tape), the Electron
will be ready for it.

The A to D must be of in-
terest to the new breed of robotics
enthusiast as well as the games
fanatic, who can now play the
Centre Court tennis game in this
issue of A&B. Digitisers and light
pens also become a possibility.
The user port opens up the Elec-
tron to the fast tape drive and
some of the available robots.
Where to next? Well how about
an Econet to make the Electron a
cheap networked terminal for
schools.

The printer interface and
user port is available now, price
£39.95 plus VAT from Broad-
way Electronics at Unit 3c, Aston
Road, Bedford. Tel. 0234 58303

ELECTRON JOY

FBC Systems have made
themselves very popular with
Electron game players by bring-
ing out a switched joystick inter-
face. The First Byte add-on is a
plug-in cartridge for the rear edge
connector of the Electron and
takes all standard ‘Atari style’
joysticks. Game players often
prefer this type and they are go-
ing to benefit from an interface
which can be read considerably
quicker than normal keyboard in-
put, or reading from A to D con-
verter. All the major software
houses have been contacted and
we can apparently expect a host
of games based around the First
Buyte Joystick. It costs £24.95 in-
clusive and further information is
available from: First Byte Com-
puters, 10 Castlefields, Main
Centre, Derby.

MICROTALKER

This speech synthesiser is intend-
ed for use with the BBC Micro-
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computer and plugs directly into
the user port on the front under-
side of the machine. Explicit in-
structions accompany the hard-
ware and ensure that safely set-
ting up the Micro Talker should
prove no problem.

The Micro Talker unit has
one other connection port, a
standard five pin DIN (much
more useful than some of the jack
connections on its rivals). This
enables the unit to be linked to
the amplifier in your hi-fi system
or wherever, so that you can
broadcast electronic speech to

your neighbours.

There are three main
methods of creating computeris-
ed speech currently available.
Digitised speech is what you get
when you buy Kenneth Kendall's
voice in ROM. Linear Predictive
Coding is a complex mathe-
matical method which also in-
volves prerecording and storing a
set of words. Micro Talker uses
neither of these means, but the
third method, which is generally
preferred by manufacturers at this
end of the market: allophone
synthesis.

Allophones are the basic
sounds of human speech and
they can be combined to form
words. The hardware that goes to
make up Microtalker is an elec-
tronic model of the human vocal
tract. It is up to the programmer
(you, the user) to put the words
into its mouth.

The main advantage of this
method are the low data rate
(ideal for low memory micros)
and the theoretically unlimited
vocabulary. This of course
depends on the stamina of the
user and how good the supplied
software is. This is where
Microtalker really scores. The
documentation is comprehensive
and includes advice on using the
allopone set as well as listing the
address table with sample words
and duration for each sound.
This table can be used in associa-
tion with the R.P.S. Wordmaker
program which assembles the
allophones which you input (and
it will accept X rated language so
make sure your Mum is out of the
house) and creates a dictionary.

A more advanced piece of
software comes in the form of a
Speaker program, which has a
precompiled word table (which is
fairly comprehensive if you are
always talking about computers).
This enables sentences and
speeches (more stamina) to be
entered using the supplied com-
bination of pauses. The software
is supplied on cassette.

The price given is for mail
order direct from R.P.S and in-
cludes postage and packing. The
Micro Talker is now also available
from shops.

R.P.S. Electronics’ Microtalker,
Unit C200, Saltaire Workshops,
Ashley Lane, Shipley, West
Yorkshire BD17 7SR. Tel.
(0274) 588310.

* be” and “Beam me up Scotty”.

SMARTMOUTH
SPEECH
SYNTHESISER

Smartmouth plugs into the user
port of the BBC and provides
allophone speech synthesis. This
relies on using parts of speech to
make up whole words and gives
much greater flexibility than the
standard Acorn product. The
quality of the voice is perfectly ac-
ceptable but rather robotic. The
unit comes with six sheets of A4
documentation and a demo tape.
The documentation is useful and
contains a list of allophones and
example combinations.

The most striking thing
about Smartmouth is how quickly
you can get to grips with it. Quite
a short string of numbers will pro-
duce an wunderstandable
sentence. The use of 60
allophones to produce all the
sounds required by the English
language means that it is very effi-
cient in terms of memory. Defin-
ing a word on the Acorn speech
synthesiser can be very com-
plicated but gives a better end
result.

The demonstration tape con-
tains a program to help vou
develop your own speech and a
demo program to allow the
Smartmouth to show off by say-
ing things like “To be or not to

A peripheral like a light pen
of speech synthesiser relies very
much on software support from
people other than the manufac-
turers. There are not many com-
mercial programs about which
use the Acorn speech chip which
is the obvious first choice for a
software house, so Technomatic
may be able to persuade the likes
of Superior Software, Bug Byte
and so on to adopt Smartmouth.
One stumbling block to this is the
fact that all Acorn’s BBCs sold in
America have the speech syn-
thesiser as standard thus making
it a better export bet.

Smartmouth costs £42.55
and is available from
Technomatic Ltd., 17 Burnley
Road, London NW10 1ED. Tel:
01-452 1500.

CONTINUED OVER
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STACK
LIGHTPEN

The Stack light pen is rather a
Jekyll and Hyde product. A good
piece of hardware spoiled by
poor documentation.

The pen itself is very much a
pen. Five inches long and ¥sths
inch in diameter, it sits comfor-
tably in the hand. A touch switch
is implemented by two metallic
bands. One, at the base of the
pen, fits naturally in the crook
between thumb and index finger,
the other, at the pen’s tip, is con-
tacted by the index finger. Using
the pen is very much like writing.

The pen communicates with
the BBC micro through the
analogue port at the rear of the
machine. Connection is through
a length of sprung-coiled cable at-
tached firmly to the pen at one
end, and to a D-plug at the other.
Although the coiled cable ex-
tends when stretched, using the
pen on a screen situated on a
plinth above the computer causes
the cable to pull back on the pen
This gives the feel of continually
having to pull against the cable,
which would have been avoided
if the cable were a little longer.

The user manual supplied
with the pen is labelled
‘preliminary’. | hope it is. The
seven sides of A5 photocopying
do not do justice to the hardware.
The manual contains a descrip-
tion of the non-interleaved tele-
vision scan; how the light pen
‘sees’ the display; how to use the
touch contact; and how to adjust
programs to use the light pen
with your particular com-
puter/display set up. -The infor-
mation is presented in a clear
manner, but contains a number
of omissions and errors. An error
in the sample program contained
in the manual, results in incorrect
information being given in a table
of set-up conditions.

Using a corrected version for
the sample program on a televi-
sion display, the pen was able to
resolve to a single character on a
40 x 32 display. With my usual
intensity settings the pen correctly
worked with all colours except
red. Increasing the brightness led
to red being correctly detected,

but at the expense of a grey
background instead of black.
White characters worked with all
colour backgrounds, but the full
range of foreground /background
combinations was not explored.
On a black background accurate
detection was successful /2 inch
from the screen for white
characters, and at %/ inch for the
others (red excepted).

| found the pen easy both to
program and use. With a cor-
rected, more presentable, version
of the user manual, the Stack
light pen will be a useful ac-
cessory to many BBC systems.

R H LIGHT PEN

The R H Lightpen features a
pressure responsive microswitch
and an LED lamp to indicate data
transmission. Most importantly
for a lightpen is the range of R H
Electronics software which is
available in disc or cassette for-
mat. The Lightpen costs £45.95

and is available from R H Elec-
tronics (Sales) Ltd., Chesterton
Mill, French’s Road, Cambridge
CB4 3NP. Tel. 0223 311290.

GRAPHPAD

British Micro's Graphpad is now
well known as a low-cost com-
puter aided design tool and is
ideal for use by hobbyists or in
school. The resolution of 320 by
256 pixels is limiting but good
enough accuracy can be obtained
with the help of the C.A.D. pro-
gram to achieve remarkably good
results.

Graphpad offers a very user
friehdly interface with the BBC
Micro especially for children and
at £143.75 is a fair investment for
the home user as well as schools
and clubs. The CAD Software
costs a further £20.75. Further
information from: British Micro,
Unit Q2, Penfold Works, Im-
perial Way, Watford, Herts.
WD2 4YY.

RD DIGITAL
TRACER

Entering the world of digta
graphics tracing is now a low cost
reality with the RD tracer. Essen-
tially it is two pivoted tracing arms
with all the necessary connec-
tions for use with the Model B
(Electron owners will have o
hang on for their Analogue to
Digital converter). Although the
arms are exposed, the tracer &
designed to stand up to a fair bat-
tering from school children in
use.

Accurate copying is ensured
by the use of very high grade
potentiometers, giving reproduc-
tion over an A3 tracing area. Ob-
viously all such devices take a bit
of getting used to but the tracer is
fun and gives good results.

Such devices benefit greatly
from good controlling software
This is available on cassette for
cassette and disc systems. There
are straightforward drawing
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routines, sampling of geometrical
constructions, colour fill and rub-
out options. Designs can be sav-
ed to tape or disc and retrieved
for later use. The manual goes
further into advanced graphics
manipulation routines, including
retracing, scaling inversion and
animation.

The RD Digital Tracer costs
£69.95 including VAT and can
be obtained direct from RD
Laboratories Limited, 20 Court

Road Estate, Cwmbran, Gwent
Tel. 06333 74333.

EXTERNAL
LOUDSPEAKER

Capital City Electric have produc-
ed the external speaker system
par excellence for the BBC Micro
— and it works on the Electron
too if you are willing to have the
wires trailing through the UHF
connector. The actual addition of
an external speaker is not difficult
and has been documented by,
among others, A&B Computing
in the July/August 1983 edition.
This version however, makes
light of the connecting up and of-
fers a very high quality speaker
plus that all important volume
control.

The whole thing is con-
nected through plug PL15 on the
circuit board (actually easier to
get to on the Electron). A sheet
with full instructions is supplied
with the package and | cannot
envisage any problems with in-
stallation. The connection ends
with a jack plug which can drive
the supplied speaker or, if you
really want the neighbours to
think they are being depth charg-
ed or strafed, into an amplifier.
Games certainly benefit from the
improved sound and parents
may be happy to have such fine
control over the volume at which
they are sometimes played. The
system is available from Capital
City Electric, 124 Arthur Road,
London SWI19. Tel. 01-947
5198. The External Loudspeaker
kit costs £16.50 inclusive.

ECONET
PRODUCTS

File Server level one from Acorn
has now been superceded by

level two, to be used in conjunc-
tion with the 6502 second pro-
cessor. There is also a Super
Level One from Broadway Elec-
tronics (see this issue’s News).
S.J. Research also produces a file
server with a high capacity hard
disc and integrated tape back up.
They have also developed
Econet interfaces for other
educational computers such as
the RM380 and 480Z.

SJ also produces a socket
box which can come under soft-
ware control from your BBC
Micro. The R2 can be used to
control any number of electrical
appliances by turning on or off
the two sockets with commands
from the user port.

THE MIGHTY
MODEM

There are quite a few modems to
choose from these days and A&B
will be taking a more detailed
look at this exciting area of home
computing in the near future.
Here for the moment however
are some of the products

available for your BBC.

O.E. Limited have a device
called the Telmod 2 which costs
around the £84 mark and is a
direct connect V23 modem. It
comes with integral power supply
and sits beneath the telephone,
connected at one end via the new
BT module extension socket and
at the other via the RS232 port.

The Viewdata package for
the BBC includes appropriate in-
terface and full instructions.
There is a user to user capability
at 1200 baud which may appeal
to small business set ups for ex-
changing messages and pro-
grams instantly over the
telephone.

The Telemod 2 is available
from O.E. Limited, North Point,
Gilwilly Industrial Estate, Penrith,
Cumbria CA11 9BN.

IT'S A MIRACLE .

One of the most flexible modems
currently available is the WS2000
Modem designed and manufac-
tured by Ipswich based firm
Minor Miracles.

The WS2000 is switchable

PRESTEL 1, p

L

to 300 baud full duplex, 600 half
duplex, 1200 half duplex and

1200/75 back-channel plus
BELL (USA) and CCITT
(UKIEURQO) standards. The

reverse 1200/75 Baud operation
allows communication with

dedicated Prete/Micronet and
Viewdata terminals. The
WS2000 comes with all the

necessary telephone and RS232
plugs and sockets and the full
documentation means that it will
require no miracles for a BBEC
user to become quickly familiar
with the WS2000 operation.

Minor Miracles will soon
have an optional plug-in Auto-
Dial/Auto-Answer Board
£39.00) and a special control
lead set (£9.50). This Modem
can be set up to answer the
telephone line, scan the incoming
carrier and set itself to that stan-
dard before putting the computer
on-line. Sounds like an in-
teresting prospect for anyone in-
volved in accessing dial-in
databases or bulletin boards and
other terminals. The wversatile
hardwired WS2000 costs
£99 95, Further information
from Minor Miracles Ltd., PO
Box 48, Ipswich P4 2AB. Tel.
0473 50304.

COMFORTABLE
COMPUTING

New Technology brings with it
some awkward design questions
which have to be answered by
manufacturers of office, school
and now home equipment for
use with microcomputers.

Lowland designs produce a
wide range of mobile work sta-
tions under the Tutormate label
and supply to authorities and in-
dividual schools. The Model 900
illustrated here is the bottom of
the range with a single monitor
shelf. It costs £78.54 plus VAT.
The range extends upwards to
the Model 1200/D which is
larger and has a double monitor
shelf the cost £89.20 plus
VAT,

There is no doubt that in the
school environment the mobile
station has many advantages
associated with the sharing of

CONTINUED OVER
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component parts go together like
standard self-assembly furniture,
the design incorporates a number
of necessary features for the BBC
or Electron owner.

The basic units priced from
£39.99 have plinths to support
monitors and adequate room for
the bits and pieces equipment
associated with computing. The
computer shelf is at the right
height to allow knee room and
avoid the deadly programmer’s
back ache. The top of the range
starts at £79.95 and is well worth
the buy if you like to get the com-
puter out of sight (and out of

resources. Lowland Designs pro-
duce the two different heights to
suit different age groups and the
stations are finished to match
BBC colours. Further enquiries
to: Lowland Designs Ltd., Well
Road, Lockerbie, Dumfriesshire
DG11 2EZ. Tel. 05762 3399.
Of course the home user
may prefer something which ap-
proximates the normal furniture
found in the house. If that is the
case then Marcol of Southamp-
ton have the answer with a range
of wood veneer cabinets which
are purpose built to house the
family computer. Although the

i

mind perhaps). This cabinet has
sliding and lockable shelves
which allow the user to tidy
everything back into the unit and
to close the doors. This has the
added advantage of keeping
valuable equipment dust free and
the chances of snagging on an all
important lead are diminished.
Full product details from Marcol,
P.O. Box 69, Southampton SO9
7EQ. Tel. 0703 731168.

Store Stock Systems of
Altrincham also offer a range of
computer workstations designed
for use in schools. The Salford
Computers Workstation is of the
mobile trolley type with different
levels of working surface.

Especially nice are the two wire-
basket cradles, one for printer
paper and the other for a multi-

way mains plug. Stock have bees
involved with close consultatic
with the MEP and this shows &=
the features provided.

The Salford is priced &
£57.59 excluding VAT ane
represents the middle of the
range. At the top end is the Lin-
coln which offers correct working
heights, 15" deep monitor she®
and many other well thought-out
features.

Also of interest is the Klick
Microlock, a security device 1@
prevent theft or accidental upset
This costs £9.95. Also available
are a number of accessories, safe-
ty guards, shelves, trays and so
on. Full price and product details
from Store Stock Systems Ltd .
Unit 2B, Stag Industrial Estate,
Atlantic Street, Altrincham.
Cheshire WA14 5DD.

6502 SECOND
PROCESSOR
AND BITSTIK

Acorn’s new 6502 second pro-
cessor is housed in the rather low
key unit already familiar from the
Teletext Adaptor but underneath
the bonnet, so to speak, lies a
pretty powerful array of process-
ing power. The second 6502
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runs at 3MHz and has its very
own 64K of user memory.

The second processor needs
its own power supply and con-
nects to the BBC through the
high speed data channel, the
Tube. This effectively turns the
host BBC into an input/output
handler, taking care of the screen
display and sound, file handling
and so on. This leaves the second
processor free to run the applica-
tion program. Of its initial 64K
RAM, 16K is taken up by BBC
BASIC and 4K by the operating
system. This leaves 44K for
BASIC programs and up to 60K
for assembler programs.

The Tube asynchronous in-
terface plays its part in utilising
the extra speed of the 3MHz chip
and in general terms programs
will run about 50% faster than on
an ordinary BBC Micro. Acorn
feel able to make the claim that
this is now the fastest home/per-
sonal micro (including 16 and
32bit machine) currently on the

th the exception of the
which is a mite more ex-

second processor re-
tware in the host
in the form of a Hi-
BASIC ROM. This allows the
44K of user memory for BASIC
programs and also allows the full

character to be redefined
without using any program
memory. | can see the in-

credible games Beeb owners may
be playing in the very near future.
A second ROM is provided to up-
date and replace the user's disc
filing and/or Econet filing
systems with a single combined
chip.

The complete 6502 unit with
User Guide, cost £199 and is
available direct from Vector
Marketing Ltd., Dennington
Estate, Wellingborough, Nor-
thamptonshie NN8 2RL.

Launched alongside the se-
cond processor is the Acorn
BitStik, developed by Robocom

previously available for Apple
computers and successful seller
with over 12,000 units worldwide
The all important graphics soft-
ware appears undiminished from
the Apple version and indeed has
some further features unique to
the BBC.

The heart of the CAD/CAM
system is the Bitstik itself. This is a
3-axis joystick (rotation and X-Y)
with three push buttons which
select functions from the screen
and leaves the user almost entire-
ly independent of the keyboard.
The graphics software is held in a
ROM (you are going to need a
board at this rate) and the system
master utilities discs and drawing
‘buffer’ disc come in 80 track
form.

The Bitstik is used to draw
freehand or with wvarious
draughtman’s tools and the
resulting screens are stored in
library form on the discs. The
software is very powerful and
allows a wvast number of

sophisticated manipulations of
any page or individual drawings.

“The speed of the colour fill (user

defined and composite) has to be
seen to be believed and the
‘zoom’ facility offers countless
possible applications. Indeed this
can be said for the package as a
whole. The Acorn Bitstik System
costs £375 and includes a com-
prehensive manual with ‘hands
on’ tutorial throughout.

EXTRON
KEYPAD

A new keypad designed to make
data entry into your BBC easier,
has been announced by Extron.
The keypad gets round the often
inconvenient layout of numbers
on the BBC keyboard and the
frequent need for shifted keys to
enter such common operators as
+, %and =.

CONTINUED OVER
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Keypads 25 keys include all
the numerals and arithmetic
operators, together with 9 com-
monly used, shifted characters.
All keys operate with a single
keystroke, avoiding the need for
the SHIFT key. The pad con-
nects to the BBC keyboard via a
ribbon cable and Extron say that
the normal operation of the com-
puter remains unaffected. The
unit costs £50 inclusive and
comes with full fitting instruc-
tions. Further details from: Ex-
tron, 16 Prior Park, Bradford on
Avon, Wiltshire BA15 1QU.

HEAVY DUTY
TAPE RECORDER

The new Bell & Howell/LVL
audio and data recorder has been
developed from a heavy-duty
machine widely used in schools
and now has the additional in-
put/output connections for
loading and saving programs with
the BBC and Electron. The audio
performance remains unaffected
if you like computing to music.

ULTRA DRIVE

Ikon Computer Products have
improved on their Hobbit fast
cassette system and renamed it

R

the Ultra-drive. This digital
cassette system offers a
read/write speed of 1200

characters a second (ten times as
fast as a domestic cassette
recorder) and a capacity of ap-

proximately 200K per cassette.
The system is based on the
Phillips mini digital cassette
recorder and comes with inter-
face, cables, operating sygem,
and micro cassette. The Ultra

Drive costs £79.95 as is available
from lkon Computer products,
Kiln Lake, Laugharne, Dyfed
SA33 4QE. If ordering direct
then there is a charge of £3.45
postage and packing.
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PERIPHERALS ROUNDUP

AT THE OASIS

Oasis Electronics, one of the
BBC related firms based at the
Norwich University Village, have
two important hardware products
for the BBC Micro. Their
EPROM programmer is designed
for disc based systems and clever-
ly uses the computer itself to app-
ly the operation of processing
EPROMs.

The programmer offers ad-
vanced facilities, including com-
prehensive protection against
operator misuse. The software in-
cludes a powerful Memory
Manager for organising data con-
tent, the EPROM blower itself
and a Personality Editor for add-
ing new device types to the
library. Price including disc based
software, connectors, interfaces
and 12 months' warranty is
£199.

Oasis also produce what
must be the most sophisticatd
data acquisition system for the
BBC. Both the high performance
analogue data collecting hard-
ware and the menu driven con-
trol software are specifically
designed for the scientist and fur-
ther software packages are under
development. The full unit in-
cluding extensive operating
manual costs £399. Further infor-

mation about these products .\ W IR
from Oasis Electronics, University
Village, Norwich NR4 7TJ. Tel.

0603 503275 -Iibﬂﬁlllnﬁl‘ilﬁl l‘llllll.ll

6809 SECOND
PROCESSOR

Cambridge Microprocessors
Systems Ltd have introduced the
first single board 6809 second
processor for the BBC. It enables
the use of the BBC in industrial
development by the engineer
designing his own hardware. A
range of cross assemblers make it
possible to use the system to
develop software for different
processors. This may prove of in-
terest to Technical Colleges and
Universities. The C.M.S. board
uses FLEX which in turn supports
a range of high level languages.
The board sits inside the BBC lid
and connects to the Tube inter-
face. Details from Cambridge
Microprocessor Systems Ltd, 11
St. Margarets Road, Girton,
Cambridge CB3 OLT. Tel.0223
276 791.

NEW RANGE

A new range of monitors and
printers is now available from
Data Efficiency Ltd., The
KAGA/TAXAN monochrome
monitor with green display starts
the range at £119+VAT. The
12% 'RGB: clocks “in" at
£215+VAT. If you use your
system for business and need 80
column you will have to be
prepared to pay £285+ VAT for

- the K12R2 version.

Of interest to the BBC
owner in the market for a dot
matrix printer, is the KP810, an
Epson compatible printer for
£299 + VAT. The KP810 offers
easy paper handling, high density
graphics and NLQ printing as
standard. It is also pretty fast at
140 characters per second.
Details from: Data Efficiency
Ltd., Maxted Road, Hemel
Hempstead, Herts. HP2 7LE.
Tel. 0442 60155.
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Dodgy Dealer

“You'll be hard pressed to find a better business game for the
BBC Micro than this grand effort” — (TV Choice Nov. 1983)

A captivating game emulating the real business world.
As boss of a small manufacturing company, you are
required to make executive decisions to enable your
company to survive and even prosper in the face of
strong competition.

The game is dynamic: the more your skills improve the
greater the competition becomes. £6.50

i v o e e o e o o e o o ok o o o ok e ok

One of the biggest attributes that a computer has is the
capability to sort vast amounts of information.
But have you ever wondered how a computer carries out
the sorting process?

SORT ANIMATOR
is the first in the Computer Tutorial series by OIC,
explaining visually and in detail how a selected variety of
sorts work.
Also includes routines that can be used in your own
programs. £6.50

7 e e e e ke i e e e e i ke i ke i e ok

All products supplied on cassette for the BBC B 1.2 o/s
All prices include VAT & P+P

The complete OIC product range will consist of:
Text games Early learning
Adventure games Computer tutorial
Graphics games Tools & utilities

Business applications

Products available soon for the
Electron CBM 64 VIC 20 Spectrum

WATCH PRESS FOR ANNOUNCEMENTS
Products available from your local computer store or direct from:

OIC Ltd., Dept OPD/A&B3, FREEPOST, Camberley,
Surrey GU15 4BR

Dealers/Distributors
Contact Richard Edwards on (0344) 773229
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SUPERB HARD COVERS
for your BBC Micro & Electron

® Engineered in top quality high im-
pact ABS — very tough

e Super textured finish in cream to
tone with your BBC Micro

® Looks good in the home

* Gives excellent protection

o |deal for schools and colleges

BBC Cover: £10.95 (+ £1.55 P&P)
Electron Cover: £8.95 (+ £1.00 P&P)

TOP QUALITY MONITOR STAND
A high quality steel stand designed to combine a pleasing appearance with
high rigidity. It bridges the BBC Micro and can be used with our hard cover. it
has solid rubber feet and has a durable stove enamelled textured finish to
match the BBC Micro. Platform dims. 455 mm x 260 mm. Qverall height 105
mm:. Price:- £17.95 (+ £2.00 Post & Packing)

TfTi1 s 8 R 0 s 'R 02 0 0 K2 7 3 J
Please send me:

O BBC Covers [ Electron covers [ Stands (inc. p&p)

Tekform Products
Grange Close

Sandbach
iekform|soss

MAXELL 3 INCH D|SCS
P b i "Box of 10 £42 inc VAT & P/P
DATA CASSETTES

Box of 10 £4.50 inc VAT & P/P
Box of 10 £5.50 inc VAT & P/P
Box of 10 £6.50 inc VAT & P/P

no quibble replacement guaraniee

ACORN/BBC MICROCOMPUTER DEALER
RONNIE RAE MARKETING LTD.,
209 North Street, Leeds.
Tel: 0532 451508
Please make cheques/PQOs payable to RRM Ltd
SAME DAY DESPATCH

S.P.

Acorn Electron (phone for availability)
BBC Model B 1.2 0.5 .- e
PR FHnter e eable) o o vl s s e
Disc Drives ......... :
Disc Operating Svstem Dt Densnv
G3WHO RTTY PROGRAM ... 3 %
Circuit board for RTTY decoder linc. m5trurt|onsl .
Star Delta 10X Printer (inc.cable) ....... ..cccvoevanns
Joysticks (pair) self centering + analogue e
Printer Cable (Centronics)
Speech Synthesis ...........
Disc Doctor . rriss s e
WORDWISE Word Processor ............................. oo

Wide selection of software, books, leads, plugs. etc All prices apply

SAE for full list. All available Mail Order while stocks last.
48 Linby Road, Hucknall, %’: |ml

Notts. NG15 7TS. & Carriage
Tel: 0602 640377 iall prices mclude VAT) extra
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MODEL B

PROGRAMMING/EDUCATION

G W Gallagher

In The
Beginning

If you have begun to make the file
as designed in the previous ar-
ticles, it is time to develop the
program which will extract those
lists of students which are a part
of the mountains of paper which
are in evidence in any school
Whether you want lists of pupils
taking a subject, from a particular
feeder school or from a certain
catchment area, the lists may be
obtained easily as long as the in-
formation is stored in the file, it
may be extracted painlessly

Some of the PROCs used
are already available from the first
and second programs.

PROCWAIT (1000-1030) as
before.
PROCnumber (1040-1090)

makes sure that the roll number is
the correct length

PROCfeeder (1150-1240) is the
ist of feeder schools and their
references.

PROCcatchment (1250-1350) is
the list of catchment areas and
their references.

PROCform (1800-1850) ensures

Now we can put our files
_ to work, extracting
information as required.

that the form reference has the

correct format.
PROClista (2600-2720) — lists of

A level subjects and their
references.
PROClisto (2730-2840) — lists

of O level subjects and their
references.

PROClistc (2850-2890) — lists of
CSE subjects and their

references.

These lists should be in the
form in which you have used

them in the other programs,
because extracting lists depends
on the ability to match
references.

The process of extracting a
single pupil by name is not in-
cluded here, but will be in the
program which amends in-
dividual records.

JRE O AL
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EXTRACTING
THE LISTS

Because the program is not long,
each type of extraction has been
given its own PROC to open the
file and search for the
information. The wvarious
searches could have been
combined into one general
search, but in a situation where
each establishment has slightly
different requirements, the
method is easier to follow if the
types are separated. “number” is
used as a counting device in
each, to give the total number of
names in the list being produced.

It is most probable that a
printer will be used, as lists are
usually required for distribution
or references, and a screen list is

rarely suitable. The addition of
VDU2 at the beginning of line 80
will enable the printer before the
list is started. VDU3 could then
begin line 900. If the printer is
used, then CLS should be
removed from line 110, or else
paper will rush through the
printer every time the program
returns to line 110.

MALE OR
FEMALE
PROCsexM (2090-2190) opens

the file, and checks each record
in turn, using the MID$ string
function to check whether the
29th byte in the record is ‘M. If it
is, then the name is printed,
together with the roll number and
the form reference. The variable
‘number’ is counting the number
of names printed, so that when
the EDF statement is reached,
the number of male students is
printed out at the end of the list.
(listing 1).

PROCsexF (2200-2310)
carries out the same process,
checking for ‘F’. (listing 2).

FEEDER
SCHOOL

‘feeder$’ is the variable which is
sent from the main program to
search for a particular feeder
school.

PROCfeeder list
(2320-2440) opens up the file,
and checks each record to see
whether the letter in the 36th
position is equal to feeders. If it is,
the name, roll number, and form
reference are printed out, and
‘number’ is used to total the
names extracted. (listing 3).

CATCHMENT
AREA

‘catch$’ is the variable sent to the
PROC which searches for the
correct feeder school.

PROCcatchlist (2450-2570)
opens up the file, and checks
each record to see total is
counted using ‘number’ as
before. (listing 4).

y

CONTINUED OVER
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SUBJECT LISTS

The variable S$ represents the
subject reference, chosen from
the subject lists used previously.
Each subject reference consists of
2 letters, and, as the program has
been developed, could be
anywhere in the string from the
42nd position. This is dealt with
by using a loop, variable J. to test
the sections MID$(AS$,J,2) as J
increases from 42 to 67.

It. is at this stage that
alteration should be made if your
file includes a set number, thus
using three bytes for the subject
references, which means that J
must increase by three instead of
two. If you are looking for the set
as well as the subject, then the
subject variable should include it,
e.g. S$ = “EN1" would look for
A level English, set 1, using
MID$(A$,J3).

PROCwhich (2900-2920)
takes in the subject reference
which becomes S$. (listing 5).

PROCsearch (2930-3070) is
the PROC which carries out the
search, two bytes at a time, for
the subject reference, and prints
out name, roll number, and form
reference when S$ is found.
(listing 6).

BY FORM
REFERENCE

The way in which this section is
approached is entirely dependent
on the type of form reference
which has been used. The four
bytes used in the example which
has formed the basis of this
program were as follows:

1 byte for a division, which could
be A,B,C or D.

2 bytes for a tutor group, which
ranged from 1 to 47.

1 byte which described whether
the pupil was taking an O-level or
CEE course, or in the first or
second year of an A-level course,
remembering that it was for use in
a sixth form college.

Students could therefore be
listed by division, group or
academic vyear. All three
possibilities are included, as well
as any combination of the one,
two or three of them. This is

made possible by the use of a
variable X, when all divisions, or
all groups of all years are re-
quired. Other variables used here
are:
FR1 which is 0 when all divisions
are required, 1 when a particular
division is wanted.
FR2 which is 0 when all groups
are required, else it is 1.
FR3 which is 0 when all academic
streams are required, else it is 1.

PROCformlist (3100-3320)
opens up the file for reading, and
checks each record for each sec-
tion of the form reference in turn.
When a record is found which
satisfies the required conditions,
the roll number, name and form
reference are printed out.
‘number’ is again used to count
the number of students on the
list. (listing 7).

I hope that it will be possible
to adapt this section to suit in-
dividual needs.

THE MAIN
PROGRAM

Lines 110-900 (see listing 8)
contain the main program, which
consists of directing the action to
the correct PROCs to provide the
lists wanted.

10-180  option menu
200-260 lists of male or female
students
300-330 lists by feeder school
350-380 lists of catchment area
400-490 lists by subjects
500-620 lists by form reference
900 END

USING ‘OPENUP’
IN THE
PREVIOUS
PROGRAMS

At the end of the previous article,
I mentioned that, if the command
‘OPENUP’ was available, it
would offer an alternative
method for opening up a file to
add subjects to individual
records. The main difficulty
arising from using the ‘RENAME’
command is that it uses twice as
much space, in copying a file.
This can cause difficulties when
the files are long, as is probably
the case with the type of school
file with which we are dealing..
When BASIC Il is available

the ‘OPENUP’ command enables
us to move the file pointer to any
record required and put back into
the file an amended version of
that record. The combination of
OPENIN and OPENUP seems to
offer a useful method for our
requirements.

THE FIRST
PROGRAM

In the program which made the
original file, the filing process is
much simpler, and makes it more
attractive to add each record
separately, instead of adding a
batch at a time. To erase two files
each time a record was added
seemed excessive wear for disc,
even if the life of the disc is
guaranteed! But with ‘OPENUP’
all that is needed is to open the
file and add the record.

The revised program
removes all mention of the 50
items from lines 10-900. (Listing
A). The array is no longer
needed. The filing PROCs are
amended as follows:

PROCnewfile (1400-1430)
opens the file for the first time.
(Listing B).

PROCrecords (1620-1660)
opens up the file to find how
many records are already added.
To do this, the value of EXT # X
is found. This gives the length of
the file, and the number of
records on the file (N) is the value
of EXT#X DIV 70. This value,
N, is then used to place the next
record on the file. (Listing C).

PROCadd (1540-1610) The
file is opened and the pointer,
PTR# X, is moved to the point
N*70 bytes along the file. The
new record is added, and the
pointer moved to the end of that
record, which also makes EX-
T #X that value. (Listing D).

One other alteration is
made, and that is to the section
from 2000 — , which was the tem-
porary means of checking the en-
tries made.

Line 2060 becomes:

UNTIL PX EXT#X

THE SECOND
PROGRAM

Of the ‘subject’ program listed in
the last issue, the following lines
are involved in making such an

amendment. The alterations as&
mainly concerned with keeping
the numbering of the recorss
correct. Delete 270-adding
270-285 (listing E). Delete
330-adding new 330 (listing &
Delete 420-adding new 420
(listing G). Delete
DEFPROCfileroll (1140-13300
Delete DEFPROCfilename
(1400-1590). Delets
DEFPROCfileform (1600-1790)

These last three PROCs are
replaced by new ones
Whichever way we look for 2
record, by name, roll number os
form reference, we can extract
the record number and use it &
replace the amended record
There are therefore four new
PROCs, one for each method of
extraction, and one to replace the
record in the file as follows.

PROCfileroll (1140-1250)
The file is opened, and each
record checked until the required
roll number is found. | is used as
a counter which provides the
value of ‘number’ which is the
record number. (listing H).

PROCadd (1260-1320) The
variable ‘number’ is used to
replace the record once amended
by moving the pointer to the
beginning of the correct record.
(listing ).

PROCfilename
(1400-1520) The file is opened
to find a record which has the
name required. (listing J).

PROCfileform (1600-1790)
As in the original program, the
program should find each
member of the required form,
and produce each one in turn for
subjects to be added or
amended. (listing K).

If you compare the filing
PROCs, it will be seen that the
command REPEAT-UNTIL is no
longer used. The use of this
command is limited, in that, if the
program comes out of the
REPEAT loop more than 20
times, an error is generated.
Since we wish to look through
the file only until the required
record is found, it is important
that we should be able to jump
out of the process when that
point is reached. Checking for
the end of the file is therefore
done by checking the position of
the pointer by the value of the
‘length of the file’ (EXT # X).
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PROGRAM LISTING 1 PROGRAM LISTING 6

2090 DEFFROCsexM
2100 X=0OPENIN("ListB4")

2110 FX=FTR#X:number=0

2120 REFEAT

2125 FTR#X=FX

2120 INPUT#X, A%

2140 IF MID% (A%$,29,1)<>"M" THEN 21460 ELESE 2150

2129 PRINTLEFT$(A%,.4) s TAB(10) : MIDs (A%, 2B, 4) ; TAB(16) 5

MID® (A%.5, 24)

2155 number=number+1
2160 FX=FX+70
2170 UNTIL PX>EXTH#X

2180 CLOSE#X
2190 ENDFROC

PROGRAM LISTING 2

2200 DEFFPROCsexF

2210 X=DFENIN("List24")
2220 FX=FTR#X:number=0
2230 REPEAT

2235 FTR#X=FX

2240 INFPUT#X.,A%

2250 IF MIDSAAS 29 1¥<3"F" THEN 22280 ELSE 2260

2250 PRINTLEFTS (A%, 4): TAR(10):MIDS(AS,38.4): TAB(16) 3
MID$ (AS.5,24)

227 number=number +1

2280 FX=FX+70

2290 UNTIL FPX>EXT#X

2300 CLOSE#X
2210 ENDFROC

PROGRAM LISTING 3

2Z20 DEFFROCfeederlist
2330 X=0PENIN("ListB4"?}
2240 FPX=FTR#X:number=0
2ZE0 REPEAT

2260 FTR#X=FX

270 INFUT#X,A$

2380 IF MIDS(A%,36,1)<{>feeder$ THEN 2410 ELSE 2390
2390 PRINTLEFT$(As,4) :TAB(10) 3 MIDS (AS,38,.4) : TAB(16) 3

MID$ (AS,5,.24)

2400 number=number+1
2410 PX=FPX+70
2420 UNTIL EX>EXT#X

2420 CLOSE#X
2440 ENDFROC

PROGRAM LISTING 4

2420 DEFFPROCcatchlist
24460 X=0OFENIN("List84"}
2470 PX=FTR#X:number=0
24B0 REPEAT

2490 PTR#X=FX

2500 INPUTH#X.AS

2210 IF MID$(A%,37.1)<{> catch® THEN 2540 ELSE 2520
2820 PRINTLEFT® (A%.4) 3 TAB(L10):MID$(A%,28.4); TAB(16) 3

MID%(A%,5S,24)

2530 number=number+1
2540 FX=FX+70
2250 UNTIL PX>EXT#X

2560 CLOSE#X
2870 ENDFPROC

PROGRAM LISTING 5

2900 DEFPROCwhich

2910 FRINT? "Please give the sub;ect reference": INFUT S

"

292C ENDFROC

2970 DEFPROCsearch

2940 X=0FPENIN("List84"}
2950 FX=FTR#X: number=0
2960 REPEAT

2970 PTR#X=FX

2980 INFUT#X ., A%

2990 J=42

Z000 IF MID$(A%.J.2¥= E% THEN TO0Z20 ELSE 2010

Z010 J=J+2: IF J<&B THEN3O0O ELSE 2040

Z0Z20 PRINT:LEFT$(A%,4}: TAB(AIMIDE (A%, I8 4} TAB(12)MID
$(A%,S,24)

020 number=number+1

Zo40 EX=PX+70

3050 UNTIL FXSEXTH#HX

Z0&60 CLOSE#X
I070 ENDFROC

PROGRAM LISTING 7

2100 DEFFROCformlist

110 X=0PENIN("Liste4"}

120 PX=PTR#X:number=0

Z1Z20 REPEAT

2140 PTR#X=FX

Z150 INFUTH#X.AS

Z160 IF FR1=0 THEN 2180

3170 IF MID%(A%$.38,1)<>D$ THEN I290
180 IF FR2=0 THEN 32200

190 IF MID$(A%,3?9,2)<>6% THEN 3290
3200 IF FR3Z=0 THEN ZI270

z210 IF MID$(A%,41,1)<>AS$s THEN 32270

X270 PRINT: LEFT$(A%,4); TAB(&IMIDS (A%,38,.4) TAB(12)MID
$(A%,.5,.24)

3280 number=number+1

3290 PX=FPX+70

2300 UNTIL PX>EXT#X

3310 CLOSE#X
I31S IF FR1=0 AND FR2=0 AND FR3=0 THEN number=number-1
3320 ENDPROC

PROGRAM LISTING 8

110 CLS:PRINT’*"Type 1. - for lists of male students"®

120 PRINT™" 2. for lists of female students"
130 PRINT"" 3. for lists by feeder school"
140 PRINT" " 4. +for lists by catchment area”
150 PRINT*™ o for lists by subject"

140 PRINT?*" 4. for lists by form refernce"
1465 PRINT™" 7. to end"

170 INPUT C:1IF (C-1)X(C-2)%(C-3)x(C-4)X(C-5)x(C-86)x%x(C
-73<>0 THEN 170

180 ON C GOTO 200, 250,300,350,400,500, 900

200 PROCsexM:PRINT"TOTAL NUMBER OF MALE STUDENTS IS *
snumber

210 PROCWAIT:GOTC 110

250 PROCsexF:PRINT"TOTAL NUMBER OF FEMALE STUDENTS IS
"snumber

260 PROCWAIT:60TC 110

300 CLES:PROCfeeder

210 PRINT’*"Which feeder school?":INPUT feeder$

20 PROCfeederlist:FPRINT"TOTAL NUMBER OF STUDENTS IS
" :number

330 PROCWAIT:GOTO 110

I50 PROCcatchment

ZI60 PRINT®’*"Which catchment area?":INFUT catch$

270 PROCcatchlist:PRINT"TOTAL NUMBER OF STUDENTS IS "
inumber

3B0 FROCWAIT:E0TO 110

400 PRINT’*"Type A for A-level

CONTINUED OVER
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(a) O-level c Ca8E 2690 FRINT"EE Env.Studies Ph Physics"

. 2700 PRINT"FR French RS Religious Stud.®
410 INPUT S$:IF S$="A" THEN 440 ELSE 420 2710 PRINT"GE Geography TD Tech.Drawing"
420 IF Ss$="0" THEN 450 ELSE 430 2720 ENDFROC
430 IF Ss$="C" THEN 440 ELSE 410 27Z0 DEFPROClisto
440 FROClista:GOTO 470 2740 FRINT"ar Art gr German"

450 FROClisto:GOTO 470 2750 PRINT"bi Biology hb Human Biology"
450 FROClistc 2760 PRINT"zh Chemistry hi History"
470 PROCwhich:PRINTSS$:PROCsearch 2770 PRINT"co Computer Stud. ma Mathematics"
480 FRINT’ *THE NUMBER OF STUDENTS IE ":inumber 2780 PRINT"ec Economics ph Physics"
490 FROCWAIT:GOTC 110 2790 PRINT"e1 English Lang. rs Religious Stud.™ 4
S00 PRINT’’"Division A.B.C or D,cr X for all 2B00 PRINT"e2 English Lit. ru Russian"
divisinns?" 2810 PRINT"¥r French sp Spanish”
S10 INPUT D$:IF D$="X" THEN FR1=0 :E0TD S40 2820 PRINT"ge Geography td Tech.Drawing™
S20 IF D$<>"A" AND D$<>"2"AND D$<>"C"AND Ds<{>"D" THEN 2830 PRINT"gl Geology"
510 ELSE 530 2840 ENDPROC
520 FRi=1 2850 DEFPROClistc
540 PRINT®”"Which group?(X for all groups)” 2840 PRINT"C1 Social Studies™
S50 INFUT G$:IF G$="X" THEN FR2=0 :Z0T0 E70 2870 PRINT’"C2 Mathematics"
S&0 FRI=1 2880 PRINT "CZ Environmental Studies"
§70 FRINT®*"Which academic stream?(X for all s 2890 ENDFROC
treams)"”

S80 INPUT AS$:IF ASs$="X" THEN FRI=0 :C0OTO &00
590 FR3=1

500 PROCformlist
410 PRINT® “THE NUMEER OF STUDENTS IS ":number PROGRAM LISTING A
110

4620 FROCWAIT:GOTO

?00 END 30 CLS:PRINT"Is this a new file?(Y/N)"
1000 DEFPROCWAIT 40 INPUT N$: IF N$="Y" OR N$="v" THEN &0
1010 PRINT”*"Press the space bar to continue” =0 IF N$="N" DR N$="n" THEN 70 ELSE 40
1020 IF GET = 32 THEN 1030 ELSE 1020 50 PROCnewfile:N=0:60T0 100
10Z0 ENDFROC 70 PROCrecords:PRINT’"There are ":N:" records in th
1040 DEFFROCnumber e file.":PROCWAIT
1050 IF LEN(N$)> T THEN 1090 100 CLS
1060 IF LEN(N$)= I THEN N$=" "+N$:G0TC 1090 110 PRINT’"The following information is regquired"
1070 IF LEN(N$}= 2 THEN N$=" "+N$:CO0TO 10%0 120 PRINT’"for each addition to the file:"
10B0 IF LEN{(M$)= 1 THEN N$=" "+N$: OTO 1090 120 PRINT’™1. Roll number™
1020 ENDFROC 140 PRINT*"2Z. Name"
1120 DEFFROCfeeder 150 PRINT’"Z., Male or female"
11460 CLS:PRINT"A Et Andrews v Davison” 160 PRINT* "4, Date of birth"
1170 PRINT"B Bedford £ Fringle” 170 FPRINT’"S. Feeder school”
1180 FRINT"D Durringtan 0 Dthers” 180 PRINT*"&. Catchment area"
1240 ENDFROC 190 PRINT’*7. Course year"
1250 DEFPROCcatchment 270 PROCWAIT
1260 CLS:PRINT"N North" 280 CLS:As="" -
1270 FPRINT"S South™ 290 PRINT"Next student" -
1280 FPRINT"E East" ZO0 PRINT"Tvpe = if¥ you have finished."
1290 PRINT"W West" 210 PRINT"School number™
IS0 ENDPROC TZ0 INPUT N$: IF N$="=" THEN E4&0 ELSE II0
1800 DEFPROCform 330 PRCCnumber: A$=A%+NS
1810 IF LEN(N$)>Z THEN N&=LEFT$ (N%$,4):CE0TO 1850 240 INPUT “"Name.e.g. SMITH JONATHAN" N$:PROClength
1820 IF LEN(N$)>2 THEN N&=LEFT$(N$,1)+" "+RIGHTS (N$,2} IS0 At=A%+LEFTS (N$, 24}
:60TC 1850 360 INPUT"Male or female.,™ or F"_ N%
1820 IF LEN(N$)>! THEN N$=LEFTS(NS,1)+" "+RIGHTS(NS,1 I70 AS=AS+LEFTS (NS, 1)
}:GOTO 1850 3B0 INPUT "Year of birth,e.g.83",N1
1840 Ns=Ns+" " 390 INPUT "Month of birth.,1 to 12°
1850 ENDFROC 400 INPUT "Day of the month.,1 to 21" NI
1860 DEFFPROCarray 410 FROCdate: A$S=A%+N$
1870 FOR I=0 TO E0 420 PROCfeeder: INPUT"Feeder schocl". N$
1880 AS(I)="" 470 AS=AS+NS
1890 NEXT 4430 PRCOCcatchment: INPUT"Catchment area”.Ns$:AS=AS+NS
1900 ENDFROC 450 INPUT"Which vear group",N$:FROCform
24600 DEFFRDClista 450 AS=AS+NS
2610 PRINT"AH Ancient History GL Geology" 470 CLS:PRINT*?";AS
2620 PRINT"AR Art 6P G.R.S8." 480 PRINT*"Is this correct?(Y/N)":INPUT N&
2620 PRINT"BI Biology GR German" 490 IF Ns$="vy" DR Ns$="V" THEN SE0
2640 FRINT"CH Chemistry HI History" S00 IF N$="n" OR N$="N" THEN S20 ELSE 480
2650 PRINT"CO Computer Stud. LA Latin” S20 PRINT"You will have the opportunity to redo thi
25660 FRINT"DT Design/Tech MA Mathematics" s“:FOR T=1 TO 2000:NEXT:GOTO 280
2670 PRINT"EC Economics MF Further Maths." 550 PROCadd:N=N+1:G0OTO ZBO
24B0 FRINT"EN English MU Music" S&60 CLE:PRINT"Do vou wish to add more namesT(Y/N)"
S70 INPUT N$:IF Ns="V" OR N$="y" THEN 280
SBO IF N$="N" DR Ns$="n" THEN 900 ELSE E70
200 END
110 A&B COMPUTING MAY/JUNE 1984
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PROGRAMMING/EDUCATION

| PROGRAM LISTING B 1160 PX=PTRRX: 1=t

1180 INPUTH#X.AS
1410 X=0OPENDUT ("L i=tS4=" 1190 IF VAL(LEFT$(A$.4)) =roll THEN 1240 ELSE 1220
1420 CLOSE#X 1220 PX=FX+70: I=1+1

1 430! ENDPROD }zzg :‘EDEX)-EXTﬁX THEN 1240 ELSE 1170

1240 CLOSE#X

"B PROGRAM LISTING C
PROGRAM LISTING |

1400 DEFPROCrewfile

1560 X=CPENUF("Listea4a")

1S70 FX=NXT70 1260 DEFPROCadd

1580 PTR#X=PX 1270 X=0PENUP("List84"}

1590 FRINTH#X,AS 1280 PX=PTR#X+{(number—1)%x70
1595 PTREX=PTR#X+70 1290 PTR#X=PX

1600 CLDSE#X 1200 FRINT#X,AS

1410 ENDFROC 1310 CLOSE#X

1I20 ENDFROC

PROGRAM LISTING D PROGRAM LISTING J

1620 DEFPROCrecords

146320 X=0PENIN("ListE4"} 1400 DEFPROC#ilename
1640 N=EXT#X DIV 70 1410 X=0OPENIN("ListB4")
1650 CLDSE#X 1420 PX=PTR#X:I=1

1660 ENDFROC 1430 FTR#X=PX

1430 INPUTHX.AS

PROGRAM LlSTING E 1450 IF MID$ (A$,S,L)=name$ THEN 1510 ELSE 14%0

1490 PX=FX+70:I=I+1

270 number=1:E=0 1500 IF PX<EXT#X THEN 1430 ELSE 1510
280 PROC#¥ileform:IF E=1 THEN 790 ELSE 282 1510 CLOSE#X
282 PROCsub ;jects 1520 ENDFROC

PROGRAM LISTING F PROGRANLES A &

1600 DEFPROCfileform
ITO0 ©ROCfilernll:®ROCsub jects:E0TOD 790 1610 X=0PENIN("List84"}
1620 I=number:PX=PTR#X+(I-1)%70

PROGRAM LISTING G 1630 PTREX=PY

420 PROCfilename:FPROCsub jects:60TO 790 1650 IF MID$ (A%$,38,4)=form$ THEN1760 ELSE 1730
1730 PX=PX+70:I=I+1

PROGRAM LISTING H :;;g Eil; PX<EXT#X THEN 1630 ELSE 1750

114C DEFPROCfilercll 1760 CLOSE#X
1150 X=0DOPENIN("Lizt24"} 1790 ENDPROC .
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Dear Editor,

Having just ‘browsed’ through
the Advanced Graphics article in
the Mar.[April issue of A&B
Computing, | think [ have con-
vinced myself that | know naff all
about BBC Graphics. Either that
or the contributor responsible has
got his Operating System hung
up! Or can we blame the Proof-
Reader for this one?

At a slightly more than cur-
sory (no pun intended) glance, |
made it about six errors — but
who's counting! On the subject of
cursors, what has VDU10 got to
do with re-assigning logical
coours?

| was amazed at 20
GCOLO, 120 REM 128 +1 —
though...Wicked sense of
humour.

In Mode 1[5, logical red, is
0001 (if you like). But when you
NOT it, this becomes 1110
(denary 14). This is contrary (I'm
trying not to use the word NOT)
to the 1100 you had written.
Even more confusing as the bit-
pattern is actually 0000111.

Fourth column, page 21, —
GCOL2,2 replaces Line 60
(GCOL 1,2) NOT (that damn
word again — well, it is a ‘logical’
argument) Line 70.

First column, page 22 —
0000111] is Decimal 15. You
obtained 5!

Taking my tongue out of my
cheek (and the knives out of my
back), let me say that what pro-
mised (?) to be an interesting arti-
cle turned out to be a bit of a
shambles. One can only
speculate at the probable effect it
must have had on anybody who
is just pulling themselves up, by
their fingernails, from the depths
of Hyper-space and Photon
torpedoes in the hope of trying to
learn the more ‘serious’ side of
BBC Graphics. I'm afraid the arti-
cle was more confusing than an
Acorn official Press Release!

Just to let you see that I'm
not a miserable sod, 've dug out
some of my old progs (I keep all
my efforts — 1 like a good laugh
now and again) and enclosed a
few you might like to peruse.
Basically, they give the results
that your Program 2 promised —
namely, varying degrees of
Orange. they can (and have
been) be adapted to give any col-

A&B's regular spot for
feedback from the
writers among our

readers.

our.
Why your prog only assess-
ed screen memory up to &7F3F |
just can’t imagine. Screen
memory goes up to &7FFF.

In my Prog 1, lines 20 and
35 put Red and Yellow in SUC-
CESSIVE Bytes — set up by lines
15 and 30. Playing with the value
of STEPn just gives “pretty” pat-
terns. Try STEP1.5 (line 15) and
STEP2.5 (line 30).

Program 2 was actually my
‘prototype’ effort at obtaining
“unofficial” colours on my Beeb.
Line 15 re-assigns Red for Black
and Yellow for White. Notice the
difference between lines 25 and
40 in this program and lines 20
and 35 in the previous one.
Again I'm filling alternate bytes
with the respective colours —
lines 20 and 35. It may not be
perfect but it's effective — in a
way.

Prog 3 was derived from
prog 2. 1 feel that it's the most ef-
fective result. Line 20 sets the bit-
pattern, for the odd bytes. Line
35 sets same for the even bytes.
this gives the overall ratio of Red
to Yellow. ANDing &00 with
&55 is not as silly as it seems.
The AND function provides a
‘mask’ (protection) for the “1” bits
already present. Whilst the
resulting “0”s provide ‘holes’ to
allow the Red to show through.
ORing would change most of the
“0” bits to “1” and result in too
much Yellow saturation. | have
left the colour re-assigning to line
45, as one can observe the ‘set-
ting up’ of the bit-patterns to bet-
ter effect in black and White. Just
for interest, for line 35, substitute
?byte % = &03 AND &55.

When working with HEX
numbers | have gotten into the
habit of retaining the ‘format’,
even with small numbers.
Though, of course the leading 0
is not necessary.

Program 4 was a recent at-
tempt at trying to better the
results of Prog 3. You may be
able to judge better if you're bless-

ed with a colour monitor. Line 20
“paints” the whole screen white.
Line 30 changes this to Yellow.
Notice the new ‘pattern’ to line
35; it returns over the same
ground as line 15. Line 40 puts

‘holes’ in our Yellow screen. the
pattern is set by &FF AND &AA
Line 50 fills these *holes’ with Rec
paint.

I hope you will feel that
these progs illustrate better the
principle of POKEing screen
memory directly. There’s a lot of
fun to be had messing about like
this,

Mr Poynter

Derwent Training Centre,
St. Mary Cray,
Orpington. KENT.

1 ORE M3 3 3 3 3 3 3 3 % 3% %

20REM PROGRAM 1t #
SOREME 33 3 3 3 36 3 3 % % 3

4@ MODE1 : REM or Mode S

S@OFOR byteX=HIMEM+1 TOD %7FFF STEP 2
&@7byteX = #@F : REM Red

7ANEXT

80FOR byte’Z = HIMEM+Z TO %7FFF STEP 2
F07byte’Z = ¥F@ : REM Yellow

1BBNEXT

1@ REM* 3333 3 3 336 3 3%
280 REM FROGRAM 2 *
IO REM¥* %3335 3% 3% 9 % %%
4@MODEG
o@avbu19,0,1;0319,1,3;:8;
6@FOR byteZ=HIMEM+1 TO %7FFF STEF 2
787byte¥=1: REM Red
8ANEXT
POFOR byteX=HIMEM+2Z TO %7/FFF STEF 2
10@7byteX=3: REM Yellow
11BNEXT
1@ REM® % 333 3 3 3 % ¥ 3
20 REM PROGRAM 3 *
I0 REM® %% 3 % % % % %% % %
4@MODE®
SOFOR byte%=HIMEM+1 TO %7FFF STEF 2
L6@7byte’=kAA
7ANEXT
BOFOR byteZ=HIMEM+Z TO %7FFF STEF 2
F@7byte’=%0@ AND 55
10@NEXT
118vDU192,8,1:0:19.1.3:0;
1@ REM® 335 3 3 5 5 3 % % %
20 REM PROGRAM 4 =
IO REM* %39 % % 3 3% % % % %
4@MODE®
SOFOR byte%=HIMEM+1 TO &%7FFF
&@7byte l=%FF
JBONEXT
8avDuU1?,1,3;0;
FOFOR byteZ=HIMEM+1 TO %7FFF
1007byte’=%FF AND &AA
11@NEXT
1Z2@vDu1?,@,1;0;

ﬁ
l
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Dear Editor,
In the January/February edition
of A&%B Computing you in-
vited the submission of solutions
to the Brain Teaser “Flagger”
(page 109).

My best solution to this enter-
taining puzzle was achieved in 9
moves.

As an extension to the puz-
zle 1 tried changing the resultant
Dutch flag to an all-red flag,
which took 8 moves. Changing
the all-red to an all-white took 10
moves, all-white to all-blue 10
moves, and from all-blue back to
the French flag, 8 moves.

As a matter of interest, as
well as the above solutions, | ap-
pend my analysis of the A, B and
C moves which | arrived at by
observation, since [ am too inex-
perienced to be able to unders-
tand from the listing what calcula-
tions are taking place.

[ look forward to seeing
more Brain Teasers in future edi-
tions of the magazine.

Move C affects 2 rectangles. If
they are both the same colour
then they will both be changed to
the next colour in the sequence
red, blue, white, red. If they are
different colours, then only one
will be changed to the next colour
in the sequence:
RWWBBRRW (lower value
column)

BBRRWWBB (higher value
column)

eg If rectangle 1,2 is red and 2,1
is white.

Move 1,2,C will change 2,1
to blue. Repeating move 1,2,C
will change 1,2 to white.

Move B operates in a similar
fashion, but the sequence is
reversed
RRBBWWR
BWWRRBB
Where two rectangles are the
same colour or where a move af-
fects only one rectangle (1,1 2,2
3.3 4 4) the change will be made
according to the sequence white,
blue, red, white.

Move A in every case affects
two rectangles and simply ex-
changes the colours.

Mrs R. Oliver

Cranleigh

Surrey
Solution to "Flagger™
You have solved it in
44C 11A 43C 31C 24B 21T
Dutch to all red
32C 22C 12C 32C A3C 13
Red to white or
11B 22B
Blue to French
Z1C 12C 23C 24C 22C 11C
Move A
1,1 changes with 4,3
1,2 3,3
1,3 4,2
1,4 4,1
2,1 3,4
2,2 . S |
2.3 .2
2,4 =0 §
Move E
1,1 affects: 1,1
1,2 1,2 2,1
1,3 1,3 3,1
1,4 14 4,1
241 1,2 2,1
D2 232
2,3 2.5:3,2
2,4 2,48 4,2
Move C
1,1 affects 1,1 2.4
o2 ti, 2201
1, 1,3.2,2
1,4 1,4 2,3
2,4 e
i 232351
2, ' 1
2,3 2,3 3,2
2,4 2,4 3,3

33D 44B 14P 138 128 ITF 24P 34PB 10

affects 1,3 3,1

S IS I RS B
AN =N
& bbb B

I R ]

affects

o e S
e G A A
AN =5 BN
BEbLBEREBDL
BN =W -

L R |

Dear Editor

Over christmas my father typed
in the Data Store programme on
page 67 of Jan/Feb 1984
magazine. After using the pro-
gram a little | made two modifica-
tions. One allows you to resave a
data file under a same name as
you loaded it by just pressing (S)
to save and (RETURN).

The other stops the “can’t
extend” error on any named file
unlike listing 2 which only works
with file name “DATA". This se-
cond programme uses the com-
mand OSCLI in BASIC II.
Yours faithfully
[.A. Knox
Clevedon
Avon

345 FS1$=F%

35@ VDU31,1@,2@: INPUT"Sav
e as what file " ,FS$:IF FS$
=""AND FS1%$="" THEN FS$="DA
TA"

351 IF FS$="" THEN FS$=FS
e

356FS1$="D."+FS%

358err=8

3590N ERROR IF ERR=214 er
r=1: GO0TO3I94ELSE REPORT:END

368 PRINT :FS1=0PENOUT (F
51%)

370 PRINT#FS1,J: A=LEN(ST
R$(J)):FOR R=1 TO J: PRINT#
FS1,C$(R) tA=A+LEN(C$(R)): N
EXT: PRINT#FS1,L%: A=A+LEN(
L$)

3I8@OFOR R=1 TO N:PRINT#FS1
+A$(R) : A=A+LEN(A$(R) ): NEXT
: IF A MOD254=0 PRINT#FS1,"
ou

39@CLOSE#FS1

3920SCLI ("A. "+FS%)

3930SCLI("DEL. "+F5%)

3940SCLI("REN. "+FSis$+"
"+FS$)

3I9S0SCLI("A. “+FS$+" L")

A4@@PRINT * "CHR$7;FS#; " Fil
e saved.";:A=INKEY100: IF er
r=1- THEN 12@ ELSE ENDPROC

Dear Editor,

I am writing to say how much |
enjoy playing the program
“Spacewar” that appeared in the
Nov/Dec edition of A&B Com-
puting.

To my mind, however, | feel
that the game is much more
suited to the use of joysticks.
They give the player a more im-
mediate response to the game
and the poor little keyboard
(especially the ubiquitous “Z” and
“X" keys) gets the treatment it
deserves, rather than having
some fever-crazed gamester at-
tempt to shove the keys through
the circuit board!

And now to the necessary
alterations to the program The
“repeat delay” and “repeat rate”
commands in lines 353 and 357
are not required and should be
deleted. The following lines are
replacements for existing lines.

295 *FX16,2

77@ XDYU=ADVAL(1): IFXD%>2
@200 AND XD%Z<{5S0000 X1%=0: G
aro 79e

78BIF XDZ<200@ X1%=1&6 ELS
E X1%=-1&

79@YD%=ADVAL (2): IFYDYL>1S
P00 AND YDZ<40800 Y1%=@: GO
TD B81@

B2 IF YDZ<15088 Yi1%Z=-8 E
LSE Y1%=8

F2@ fireXZ=ADVAL (@)AND3: IF

fire%=1 PROCfire

13467 *FX146,4

I have found that disabling
the right joystick improves the
speed of response for the joystick
in use.

The limits in Lines 770 and
790 give a fairly wide “dead
band” in the centre-position of
the joystick and allow the Laser
Crosshairs to be stopped at will.
Individual users may like to alter
these values to suit their own
preference.

[ would like to thank D. Huf-
ton for a splendid game and con-
gratulate him on his excellent use
of graphics and sound.

As a postscript, it is in-
teresting to note that zero page
memory locations &02 and &03

- hold the pointer to the first free

space for variable storage by
BASIC. As usual these numbers
are stored in reverse order but to
discover how much memory is
available above the variable store,
all that is required is the follow-
ing: PRINT HIMEM — (12 AND
&FFFF).

This will give the free space
in decimal (the logical AND
masks out the contents of loca-
tions &4 and &5 which have
been accessed by the pling in-
direction operator). It is of course
possible to program a function
key to do this task and, for
anyone who prefers Hex-
adecimal numbers, a tilde in-
serted before the word HIMEM
will do the trick.

Yours faithfully
S.M. Blinkhorn,
Read,
Lancashire.
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Software
Reviews

Title:
Publishers:

Asteroid Miner
Optima
Software
Model B

£8.95

Machine:
Price:

This game written by Christopher
Price is different to any game |
have seen before. The objective
of the game is to collect up
valuable green asteroids by
means of a cargo ship and return
to your base with them, and so
score as many points as possible.
The cargo ship is moved with the
Z key for acceleration and the »
and « keys for rotation to the right
and left respectively.

The game is made more in-
teresting by the addition of a
second cargo ship. This cargo
ship also collects the green
asteroids and for each one that
he collects the score is reduced.
You can, therefore, find yourself
with a negative score. Another
feature of this second ship is that
it plants time bombs in the red
asteroids making them look
green. Now should you collect
one of these asteroids, unless you
press the key displayed in the
corner in the time, you will be
destroyed and lose one of your
four lives and this will also be the
case if one explodes near you.

After an initial title page
there is a page of introduction
telling you about the game. This
is followed by a page giving the
keys to control your ship and tell-
ing you that you can play the
game at ten levels. You choose

the level at which you play by
pressing one of the number keys
between zero and nine, nine
being the easiest. Finally. once
you have finished the game you
may enter your name into a top
ten table of highest scores,
although you cannot have a
negative score here. The table
also gives the level at which the
game was played.

This is a nice game with
some new ideas and good use of
sound and graphics. The only
thing that [ think would improve
the game is that the size of the
asteroids be made bigger making
the game a little easier.

Ratings Table:

SOUNDS 70%
GRAPHICS 75%
DOCUMENTATION 70%
VALUE FOR MONEY 75%
OVERALL 77%

Atomic
Protector

Optima

Title:
Publishers:

Software
Model B
£8.95

Machine:
Price:

Atomic protector is an interesting
and continuously fast moving
game. It is a variation on the
“Pacman” theme and a good one
with many differences

You are a robot, placed in a
maze with lots of dots which are
uranium deposits. One to four
alien robots, it's your choice, one
by default, are in the maze with

you. These aliens aim to take the
uranium deposits which are your
means of life support, and you
must stop this happening. You
may achieve this by blocking the
way, using yourself or a radio-
active wall. You only have one
wall and you drop and retrieve
this with the “space bar”. If the
alien robots take all the dots you
lose one of your three lives.

Points are scored by the cap-
ture of radioactive objects that
appear to appear totally at ran-
dom and move around the maze.
These must be caught before a
warning sound stops, or you lose
a life. Each object has a value of
200 points. Bonus points of 50
are given for each dot left when a
timer at the bottom of the screen
reaches zero.

The first 4 pages give all the
necessary information about the
game and how your robot is
moved. This is by the use of the Z
and X keys for left and right, and
the / and : keys for up down. At
this point it is also possible to
make other changes. These are,
sound yes or no, your robots
speed 1 or 2, 1 fast, 2 slow, alien
robot 1 to 4, and speed of the
game 1 to 9, 1 being the fastest.

The game has been put
together in a professional man-
ner. The graphics are of a
reasonable standard, with good
layout and use of colour. There is
also good use of sound. The only
two disappointments that | have
are that there is no top ten scores
page, which 1 feel will detract
from game, and that there is no
choice for the use of joy-sticks.
But despite this, | had quite a lot
of fun playing the game.

Ratings Table:

SOUNDS 80%
GRAPHICS 75%
DOCUMENTATION 80%
VALUE FOR MONEY 75%
OVERALL 80%

Title:
Publisher:

Birds of Prey
Romik
Machine: Model B
Price: £7.95

When [ first saw the cover of the
cassette for “Birds of Prey,” I
thought “Oh no, not another
Pseudo Galaxians Space In-
vaders Blow 'em all to Kingdom

A REAL AC lCT?Q'é &!101’ OF THE GAME

““WILL YOU BE THE SUPREME
WORLD CHAMPION?

Come game!” Then | saw the top
of the cassette insert — Maodel A
or B. For some reason or other, |
have had something against soft-
ware which works on both the A
and B Models of the Beeb. |
thinks that it's because the first
game | ever bought (back in the
good old days of OS 0.1) was not
worth the price of the cassette,
and that was for both models.
Still, I put the tape into my
cassette recorder, and sat back
while | waited for the thing to
load. Nothing. The computer
went from stem to stern of the
tape without even a “Data?”.
Undeterred, 1 got a different
cassette recorder, and the game
went in first time. This just shows

how temperamental some
recorders are
First of all, the computer

loaded the instructions program,
which just reminded you of the
instructions that were printed in
the cassette insert. It describes the
different types of alien in the
game, and tells you the number
of points scored for each type.
The alien line-up consists of the
Swoopers, who fly in circles
below the main body of aliens,
the Kamikaze birds, who dive
bomb you (and if they miss keep
trying to hit you) and the death
bombs, which, if not shot by the
time they reach the bottom of the
screen, knock one of your
precious lives off. Then, the main
program is loaded. If you haven't
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got a set of joysticks, this is the
game to make you buy some, as
the choice of keys is horrendous.
You move left and right with “A”"
and “D” respectively, and fire
with “S”, they key between “A”
and “D". This is fine if you like to
drink coffee while you are playing
— you can dispense with the
straw, but | found that the choice
of keys extremely poor, and
there was no facility to change
them. There are 10 skill levels in
the game, ranging from “easy” to
“horrendous”. The later lives up
to its name, and the graphics are
very fast. The sound is average,
and the use of colour is limited by
the fact that the program uses
mode 5, to enable it to fit into a
model A.

To sum up then, [ was prov-
ed wrong about model A soft-
ware. The game was fast and en-
joyable, and the game is one of
the few that is improved by the
use of joysticks. All in all, [ would
recommend this game to all those
shoot 'em up vidiots who want a
change.

Ratings Table:

SOUNDS 75%
GRAPHICS 75%
DOCUMENTATION 80%
VALUE FOR MONEY 75%
OVERALL 75%

Plankwalk
Virgin Games
Model B
£7.95

Title:
Publisher:

Machine:
Price:

Plankwalk is a game written in
BASIC. 1t is LISTable, and
therefore looks rather unprofes-
sional. The game itself is original,
and is quite good fun to play.

The cassette contains two
programs: A loader which prints
the Virgin games Logo in superb
high resolution graphics, and the
game itself which is CHAINed by
the loader. Neither the loader nor
the main program would convert
to disc (the loader was written
mainly in machine code, and the
game was too long as it used a
high resolution graphics mode
even setting PAGE to &1100 was
no use).

When the game is first run.
you are introduced to the objects
you will meet in the game, and

you are shown the little man you
control. He is a little stick man
(how unoriginal!), and is called
“Sid”! You are given the choice
of selecting levels 1-4, and then
the game begins.

When the game starts, Sid
has to walk left and right along
planks, which are forever scroll-
ing up the screen. Sid can jump
off the end of the planks, and he
drops down the screen either on-
to another plank, or, to his doom
at the bottom of the screen.
These planks sometimes have
cherries on them (which look as
though they have come straight
out of Pac-man) which can be
walked over in Donkey Kong
style to gain extra points. Little
white blocks also have extra
points in store, but you have to
fall through these. A little black
monster (which looks uncannily
like a Space Invader) chases Sid
over the planks, and, like Sid, the
monster can be killed by hitting
the top of the screen or the edge.
While you are playing the game,
there is a terrible sound of blips,
bangs and crashes, worthy of a
building site. It drives you MAD!!
As if you haven't got enough on
your plate without somebody
hammering a drum kit while you
are playing. However, this can be
turned off by typing °FX
210,255 before loading the
game.

To conclude, Plankwalk is
an original game, but with all the
items borrowed (?) from other ar-
cade favourites, | expect the next
game from this author will be
written from jail, as he'll be “do-
ing time” for breach of copyright.
The continual barrage of sound is
enough to drive you to the
BREAK key, and the graphics are
quite jerky as they are called from
BASIC. However, the game
makes a welcome change from
I l. and is quite good fun

Ratings Table:

GRAPHICS 60%
DOCUMENTATION 85%
VALUE FOR MONEY 70%
OVERALL 70%

Noc-a-Bloc
Virgin Games

Title:
Publisher:
Machine:
Price:

Model B
£7.95

Noc-a-bloc is a version of the ar-
cade game Pengo. Some of the
characters have been changed,
but the principle remains the
same.

You control a big, fat, red,
lanky-legged bird by using
keyboard or joysticks, and you
move it around a maze formed
from boxes (or blocs!). He is
chased by bug-eyed monsters,
called Splods, who kill him if they

bonus man at 50,000 points, if
you ever survive that long.

Noc-a-bloc is written in
machine code, and so the quality
of the graphics is very good. The
sound effects are above average,
and there is a very good use of
colour throughout. The instruc-
tions supplied with the game
were written on the cassette in-
sert, and were of better quality
than most. All in all, this game is
good value for money.

Ratings Table:

SOUNDS 70%
GRAPHICS 85%
DOCUMENTATION 85%
VALUE FOR MONEY 80%
OVERALL 80%

catch up with him. The bird (who .

really deserves a name, but is not |

given one in the instructions —
more imagination,

blocs (!) around the screen, thus
changing the maze. These blocks
stop only when they hit another
block or a wall. Using this facility,
you can squash the nasties by
sandwiching them between
blocks and walls. If movement in
the direction in which the block is
pushed is prevented by another
block or a wall, the
disintegrates, and the bird gets a
double hernia. If the bird tries to
push a wall (?) the wall turns
vellow, and any nasties by the
wall are stunned for a few
seconds enabling the bird to gob-
ble them up.

Also featuring in the game
are three blocks with stars on
them. These have to be
manouevred around the screen,
and placed in a row. This gives
the player bonus points as
follows: If the blocks are along
one of the edges: 5000 points. If
the blocks are away from the
edges: 10000 points.

When you have killed all the
Splods from one game, you then
get bonus points depending on
how long you took. You then get
another screen, with another
Splod to kill, although there are
only ever four Splods chasing
you at any one time. You get a

please, .
Virgin!) has the ability to noc the | |

block

Transistors’
Revenge
Softspot
Model B
£6.95

Title:

Publisher:
Machine:
Price:

Transistors’ Revenge by SOFT-
SPOT is a game based inside the
computer. Your Beeb is under at-
tack from eight different com-
ponents such as resistor, tran-
sistors (of course), l.e.d.’s, fuses
not to mention the tools! It's your
job to protect your C.P.U.
against these meanies who are
trying to overthrow the C.P.U.
and control the computer them-
selves. Your only chance to pre-

CONTINUED OVER
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vent this is to fire electrical im-
pulses down the C.P.U.’s data
lines.

After every four attacks a
trickier pattern appears to make
things more difficult. At the start
of each game you're awarded
three pointers, and an extra life at
50,000. At the end of the game
(which is when the components
successfully enter and overthrow
the C.P.U.) you're given the op-
tion to either continue or start
again from the beginning. Each
component is worth 100 points
and a bonus of 500 points is
given if one of the tools is
destroyed. If you're struggling to
defend your C.P.U. you may use
your ZAP. This will destroy
everything on the screen. Once
the ZAP is used you must wait 30
seconds for the ZAP to recharge.

The graphics aren’t breath
taking but are well used. The
screen display is set out with the
C.P.U. sitting proudly in the mid-
dle. Sixteen thin data lines cover
the screen with the meanies
travelling at various speeds along
the data lines. At the bottom of
the screen you're given the score,
level, ZAP’'s and how many
meanies are left.

The game itself is well
thought out but unfortunately
there’s not much skill involved in
massacring the meanies and after
a short time, it becomes dull and
boring.

Ratings Table:

SOUNDS 45%
GRAPHICS 60%
DOCUMENTATION 65%
VALUE FOR MONEY 40%
OVERALL 40%

Title: The Kingdom of
Klein

Epic

Model B/

Electron
£7.95

Publisher:

Machine:
Price:

This is number three in Epic’s
new BBC 32K adventure series.
It will also run on an Electron.
Disc users will be glad to know
that, as the program is only 25K!
it can be loaded from disc. The
idea of the game is to find the
Magic Klein bottle, which has

been stolen from its pedestal in
the king’s castle by the “wicked
witch of the mountain.” She
swore that anyone (this means
you) who was foolish enough to
recover it would be cursed for
ever. Basically, she’s got to go.
Once she is destroyed, you are
relatively free to finish the adven-
ture.

The loading consists of three
parts, the title, the instructions
(pretty good) and the &60 blocks
of program code.

You begin in the palace.
You can see the pedestal in one
corner; it is empty. After a short
wander, you may find stables and
a needle. Not all objects appear
to be useful at first. There is a
bible, a safe not too far away, and
a little hut by a lake.

Having crossed the lake, you
will find a mountain and a
dangerous pile of rocks and . . .
well play it yourself.

If you wish to cheat, look at
the ASCII values from &2C80 to
&2D30. Yes well . . .

Ratings Table:

SOUNDS N/A
GRAPHICS N/A
DOCUMENTATION 65%
VALUE FOR MONEY 70%
OVERALL 85%

Title:
Publisher:

Machine:
Price: £7.95

Fancy a machine code game of
pool in Mode 17 It's not quite the
same as an evening on the table
at the pub but this game by
Dynabyte is a very fair represen-
tation of the bar-room game. The
choice of Mode 1 means that we
get high resolution but only four
colours including green for the
table and red (filled and unfilled)
for the balls. The movement of
the balls is smooth and accurate.
You don't get the impression that
the pockets are attracting the balls
like black holes as you do in some
games. You have to hit the target
or no deal.

The game allows for two
players with two sets of keys on
the bottom two rows of the
keyboard. The direction and

force of shot are controlled, as in
Acornsoft snooker. with a
graphics cue which is
manipulated into position and lin-
ed up before taking the plunge.

While loading, the program
actually plays a fairly good ver-
sion of the ‘Entertainer’ and lists
two full screens of instructions
(not on the Electron). There are
also some nice sounding clicks for
colliding balls, although these are
by no means realistic and a sor-
rowful groan when you inevitably
pot an opponents ball or forfeit a
free shot in some other fashion.
This is not a full version of pool
and some may find the smaller
number of balls detracts from the
game but in general it is possible
to enjoy a little hustling in front of
the television.

Ratings Table:

SOUNDS 95%
GRAPHICS 90%
DOCUMENTATION 80%
VALUE FOR MONEY 75%
OVERALL 85%

Simonsoft
Sprites
Simonsoft
Model B
£10.95

Title:

Publisher:
Machinez,
Price:

This utility package allows a pro-
grammer to define multicoloured
characters or sprites, and move
them around the screen at speed
with ease.

Usually one’s BASIC programs
are slowed down by printing
characters on the screen using
VDU calls. A sprite is printed us-
ing direct screen addressing and
is much faster. Also, one can
define the colour of individual
pixels within the sprite and obtain
much finer detail than with VDU
23, without having to resort to
colour overlaying. ‘SIMONSOFT
SPRITES’ consists of a character

definition program, a machine
code routine which controls sprie
movement, a very comprehen-
sive 12-page manual, and =2
demonstration game.

On entering the program.
you can either define a single
sprite or a block of sprites. A grid
system is used, and by using the
cursor keys one can build the
sprite using any of the 16 MODE
2 colours. The character is
displayed simultaneously. A lef
and right image can be defined
for each sprite which, if they are
different, will give automatic
animation when the sprite is
moved horizontally. Other
methods of animation are alse
described. There are 12 single
sprites which can be defined in
this way, each of which can have
three ‘clones’ giving a total of 48
sprites.

Having defined the sprites,
one has memory between & 1400
and &3000 to write a BASIC
program in: the program must
run in MODE 2. Each sprite has
two variables ascribed to it into
which one puts its screen co-
ordinates e.g. A% - 500: B% -
700. To move a sprite one puts
the sprite identification number
into the variable Y% and ac-
cesses the machine code move-
ment routine with CALL Z%.
The sprite is automatically erased
from its old position and placed in
its new one, EORing with
anything else on the screen (so
with manipulation of the colour
palette one can make the sprites
move behind or in front of ob-
jects). Screen boundaries are
automatically crossed (not always
something you may want) and all
sprites including clones can be in-
dividually moved, removed, or
replaced.

The speed at which the
sprites can travel is truly amazing.
Moving the most complex shapes
is no problem, and | found it
easier to write movement pro-
cedures using the sprite routine
than by well-tried other methods.

The manual is excellently
clear giving many examples, and
taking one easily and slowly
through the possibilities of the
program.

The only major drawback |
can see is that | can't effectively
list my latest game for you to see
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how well this package works,
since the character definitions are
hidden away somewhere in my
machine!

Ratings Table:

SOUNDS N/A
GRAPHICS 90%
DOCUMENTATION 90%
VALUE FOR MONEY 90 %
OVERALL 90%

Title:
Publisher:

Machine:
Price:

Kamikazi (box), Kamikaze
(screen title) or Kamie (file name)
is one of the new breed of Elec-
tron games. You perform the role
of a ship’s gunner blasting away
at waves of aircraft which break
off from the ranks and dive galax-
ian style at your gun base. The
planes are not very good at chas-
ing you and merely hold their
diagonal course (Kamikaze style |
suppose).

You don't have to destroy all
the aircraft to move onto the next
stages which involves helicopters
and bombers which you have to
shoot down more than once.
Bullets freeze in mid air when
they hit each other and it is fairly
easy to dodge oncoming bullets
since the whole display move-
ment slows down somewhat
when you move your base to the
side. This means that you have to
be more careful about running in-
to bullets from the side than being
hit head on. When bullets freeze
at the end of a screen they do not
disappear from the display but
continue on their way as soon as
the next screen begins. Hard luck
if you happen to be in the way.

Similarly unlucky is the way
your base can get stuck beneath
an attacking aircraft (usually in
the left hand corner of the screen)
at the end of a screen. Your three
lives don’t count for much in this
situation. You may as well press
Escape and return to the choice
screen. This use of Escape is
nowhere documented and this
could prove frustrating to those
new to such games and unaware
of some of the conventions of
games programming.

There is an attractive high
score table which scrolls up the

screen. Whether you get to put
your name on it is a different mat-
ter. The right handed key option
is Z, X, Return. Obviously as the
‘Game Over' message appears
you are still blasting away on the
fire button, which is Return.
Since A&F have not bothered to
clear the keyboard buffer you go
shooting through to the hi-score
table but without the chance to
enter your name. We then get
the message ‘Ready to try again’.
The slightest touch of the
keyboard, even a N for ‘no
thanks', gives you another game.
The options screen gives
you the choice of left or right
handed combinations of keys and
a Slow/Fast option. There are a
few features which detract from
the overall value of the game but
it is fun to play, colourful and
noisy. | think I could sit happily in
front of Kamikaze for a number of
hours but a more professional at-
tention to detail is to be expected
from an established company.

Ratings Table:

SOUNDS 70%
GRAPHICS 65%
DOCUMENTATION 50%
VALUE FOR MONEY 60%
OVERALL 65%

Title:
Publisher:

Abyss

Cases Computer
Simulations
Model B,
Electron

£6.95

Machine:
Price:

Imagine a rickety bridge with a
lattice of walkways criss-crossing
a terrible abyss. Each point of in-
tersection reveals a test to pass,
with failure resulting in death, the
tests being a mixture of action,
mental or aptitude tests. Perhaps
it is merely coincidence or maybe
the author has a superstitious
streak, for there are thirteen such

problems stored within the pro-
gram, and these appear toally at
random. The cassette claims that
the tests include ‘arcade games’,
but I've seldom seen the term
used so loosely, for none would
stand comparison with even the
most modest such game.

The majority of the tests
would be well within the
capabilities of most children,
although the speed of reading re-
quired is occasionally rather fast.
In most cases, only a moderate
level of thought and/or speed is
required but the level of excite-
ment is correspondingly low. The
graphics and sound are rudimen-
tary, a pity in a game designed
for such a sophisticated machine.
Whether an adult would find the
game at all interesting is a matter
of some doubt to me.

The only game | found at all
challenging was one encountered
at a pair of Obsidian(!) doors. On
these are written a series of
numbers, and the adventurer has
to enter the next number in the
sequence. Hardly stimulating, |
hear you shout, but it's better
than most of the others! No, this
tape is pretty simple fodder which
is not even particularly well pro-
grammed. There are a couple of
errors in spelling and grammar,
and the whole gives the impres-
sion of a pretty poor package.

Ratings Table:

SOUNDS 40%
GRAPHICS 25%
DOCUMENTATION 30%
VALUE FOR MONEY 40%
OVERALL 35%

BBC Model B and
Acorn Electron

A&B COMPUTING MAY/JUNE 1984
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Vocab Tester
Beebugsoft
Model B

Title:
Publisher:

Machine:
Price: £10.00 cassette,
£12.00 disc

The Vocab Tester is the obvious
solution to the restrictions placed
on the user of a language pro-
gram designed around a specific
language. The tester comes with
a starting vocabulary of 300
words in French, German,
Spanish, ltalian and English but
the number of entries in any
language is restricted only by
your ability to type in entries from
the dictionary.

Setting up new vocabularies
is merely a typing exercise and
once the files have been created,
they can be SAVEd to tape and
LOADed back by answering a
couple of simple prompts and
typing in a file name. The
vocabulary at present in memory
can be searched, listed and
changed by straightforward selec-
tion from the menus. When set-
ting up tape files, don't forget to
make accurate records of where
the date is being recorded.

The function keys are set up
to produce some of the European
characters (mainly accents) which
will be required, but if your in-
terest is Russian or Greek, you
may need a more specialist pro-
gram. The Tester however is not
protected and some minor
modifications might allow its use
with less conventional languages.

In all, the Vocab Tester does
its job efficiently with clear
displays and sensible prompts. lts
all purpose nature does not allow
for any human weakness in the
actual language being tested and
this could be discouraging for
children. Testing is allowed in
either of the two languages cur-
rent in memory or in combina-
tion. Thus it offers just the sort of
facilities you might need for lear-

ning this year's holiday
vocabulary.
Ratings Table:
SOUNDS 40%
GRAPHICS 75%
DOCUMENTATION 80%
VALUE FOR MONEY 70%
OVERALL 65%
CONTINUED OVER
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Acorn Electron

CORN
CROPPER

Title:
Publisher:

Corn Cropper
Cases Computer
Simulations
Model B,
Electron

£6.95

Machine:
Price

Corn Cropper. long a best-seller
on the Spectrum has now been
modified to run on the Electron.
This is perhaps rather a mixed
blessing. It is true that the game is
tried and tested already, with any
bugs adapted as necessary. Yet
their conversion from the rather
untidy Sinclair BASIC still leaves
a programming style which lacks
the tight structured look that
Acorn BASIC allows. A glance
through the listing will reveal
several dubious habits! In addi-
tion, the conversion seems to
have been made via a BBC, and
there is a call to Mode 7 here.

These minor criticisms aside,
the simulation provides a
challenging, stimulating change
to zapping Paclnvaders as they
hop across main roads on their
way to Mario’s scaffolding! Your
working capital of £100,000
bound up in the wheat within a
period of time determined by the
level of difficulty. Each month the
weather forecast is presented
(and we all know how reliable
they are!), along with information
on the state of your crops and
your bank balance. Three com-
mands from the menu can also
be input each month, and these
might for instance be to hire extra
farmhands, buy seeds and to
plant a certain number of acres.
There are of course natural
hazards to upset all your plans,
and | found myself facing
drought, frost, rats and insects to
add to those problems which
were of my own making.

118

It is an interesting game
which can best be tackled slowly
and steadily, although eventual
success is not easy to attain. |
especially liked the theme tune of
the Archers, but otherwise I
found the sound to be gimmicky
and distracting, so | was glad to
see the invitation to turn the
sound effects off. There are some
limited graphics, mostly included
on the farm map, which are
useful guides to quick recognition
of the current state of affairs. The
colours of the machine are used
to good effect, and the program
is well recommended. Also
available for the BBC Model B.

Ratings Table:

SOUNDS 50%
GRAPHICS 70%
DOCUMENTATION 70%
VALUE FOR MONEY 80%
EDUCATIONAL VALUE 80%
OVERALL 80%

Title:
Publisher:

Airline

Cases Computer
Simulations
Model B,
Electron

£6.95

Machine:
Price:

In the days of pre-history (pre-
computers that is), the number of
us who could run our own airline
to challenge British Airways was
somewhat limited. Now, thanks
to C.C.S. Electron and BBC
owners may fly their machines in-
to battle! You take the role of
Chairman of L-AIR, with capital
of £3M and seven years to take

Acorn Electron

AIRLINE

STRATEGY GAMES

over B.A. (if you last that long). It
really is a strange feeling to make
a profit or loss running into tens
of millions of pounds each year,
with adrenalin levels running
high.

Decisions to be made each
year include chartering aircraft,
or perhaps buying to build up
your own fleet, and employing
enough people to run the line ef-
ficiently. There are unexpected
troubles ranging from hijacks to
strikes over tea breaks, although

suitable insurance cover can
cushion the financial blow of
some of these events. The

necessary information is clearly
presented in graphical or written
form, with a superb implementa-
tion of a video-printer used for
newsflashes.

This may sound a little
finicky, but I do not like to find
spelling mistakes in commercially
produced software, and Julian
dJiggins should have checked pro-
cede and unservable. Leaving
this small point aside, Airline is a
good simulation requiring luck,
planning and shrewd hunches to
reach the necessary thirty million
pounds. | commend this tape to
anyone wishing to exercise their
brain rather than fingers, or in-
deed to anyone wishing to show
the power of the Electron for
rapid and accurate use of data.

Ratings Table:

SOUNDS 70%
GRAPHICS N/

DOCUMENTATION 70%
VALUE FOR MONEY 70%
OVERALL 70%

Title:
Publisher:

Chuckie Egg
A&F

Model B
£8.00

Machine:
Price:

Chuckie Egg is something of a
poor man’s cross between Pro-
gram Power’s ‘Killer Gorilla’ and
Acornsoft’s ‘Monsters'.

The object of the game is to
climb ladders and clamber across
brick walls in the attempt to col-
lect a dozen eggs which are in-
dividually spaced around the
screen. On your trail are some
hostile ostriches, out to peck you
into submission. These look quite
impressive as they strut loftily

o
CHUCKIE EGG

about the place searching for
food, piles of which are to be
found near to the eggs. If thew
find these comestibles, they bend
their heads and swallow it down
all very neatly depicted.

Meanwhile, as your rotunc
figure works his way through the
task at hand, he discovers various
features, some of which are bor-
rowed from Chuckie Eagg's
aforementioned ancestors. Gaps
in the walls are not too much of 2
surprise but one cannot help
chuckling when the elevators
apear third time through, (the
procedure and the screen ap-
pearance are unchanged from
one screen to the next.) These,
unfortunately resemble vyellow
bats (animals, not cricketing ap-
paratus) rather than the intended
object.

Despite their optical
peculiarities, it is the elevators
that provide most of the problems
— and this is as far as [ got.

So that | do not convey a
totally bleak picture of this game,
I ought to highlight a few of its
good features.

Firstly, there is the facility to
define your own movement keys
— this really should be part of
any game, for it takes so little
trouble to implement it. Par-
ticularly impressive is what occurs
when you jump off a wall. In-
stead of falling dead immediately,
you may move down to a lower
level and continue. As well as
this, it is possible to rebound
yourself off the side of walls and
even to bounce off the edge of
elevators in order to attain your
desired position. This, complete
with no less than a four player
option, completes a trio of novel
features that greatly improve the
playability of the game.

In concluding, | feel that the
course taken by this review is
quite a typical sequence of reac-

-

A&B COMPUTING MAY/JUNE 1984




SOFTWARE REVIEWS &

tions to this game. At first it ap-
pears to be old territory re-visited
but as proceedings get more
familiar, it grows on you and
establishes itself as quite a good
program in its own right.

Ratings Table:

SOUNDS 45%
GRAPHICS 65%
DOCUMENTATION 45%
VALUE FOR MONEY 50%
OVERALL 60%

Title: Daredevil
Dennis
Visions

BBC /Electron

£7.95

Publisher:

Machine:
Price:

Daredevil Dennis is a variably
talented but unshakeable stunt
bike rider who makes a living
from stunt riding Evil Knieval
style. This game gives vou the
chance to control Dennis's fate
on the film set. There are three
‘takes' and Dennis depends on
your skill to successfully complete
the increasingly difficult stunts
and avoid the dreaded “You are
fired’ message.

The first few screens are fair-
ly straightforward and give vou a
chance to get used to the controls
of whichever mode of transport
Dennis happens to be employing
this time. It could be a motorbike,
waterbike or even skis. Dennis
has to perform feats of daring like
leaping over houses, avoiding
ambulances, snowballs and
helicopters, as well as a jolly look-
ing spider who hangs about at the

end of the screen. The Shift key
is used to accelerate Dennis and
the Space Bar sends him leaping
into the air. Return brings about a
rather shocking halt to pro-
ceedings.

As Dennis progresses past
the initial dangers of bumping in-
to yachts or snowmen he comes
up against an increasing number
of objects and holes in his path,
plus some extremely awkward
and light footed policemen, who
float up and down and make any
sort of progression painfully dif-
ficult. This part of the game
teaches you some more subtle
techniques, like stopping in mid
air, than the earlier hell for
leather dashes to the end of a
screen.

The graphics are
smoothish and the game colour-
ful. The sounds for bikes, boats
and skis are also very attractive if
not wholly realistic. Daredevil
Dennis himself does a wonderful
dive over the handlebars and
kicks his feet in the air when top-
pled off his transport for the nth
time. Like the comic original, he's
a game character. And you have
got to keep playing unless you
pull the plug because even CTRL
BREAK has been disabled.

Ratings Table:

SOUNDS 80%
GRAPHICS 90%
DOCUMENTATION 75%
VALUE FOR MONEY 80%
OVERALL 85%

Castle
Frankenstein

This is the first adventure in the
Epic trilogy of Beeb and Electron
games. Like both the other two, it
needs 32K in BBC form, but can
be used on a disc system. There
is a save status facility which is
fairly quick even on cassette. The
adventure has 230 locations and
a full description can be given
because compressed code has
been used.

The idea is to explore the
ruins of Castle Frankenstein, in
order to find and destroy the
monster which he has created. It

is 20 years since the monster was
last seen or heard of. A series of
gruesome murders have recently
taken place which are as yet un-
solved. The people of the village
believe that the monster is on the
loose, even though it was
thought to have been destroyed
in a fire. Of course, you are the
chosen one to end all the trouble
that has been caused. You will
have to explore secret passages,
sulphur pits and dark tunnels to
find the Monster.

You are placed in an inn.
Nearby is a shop but first some
money may be useful. You can
buy a map or a sword. In the
woods, ['ve found a log cabin
with some paraffin in it but as yet
no lamp. As you can see, the
game is good fun to play and
quite entertaining. You may even
find yourself dropping off at the
computer in your attempts to
make good.

Ratings Table:

SOUNDS N/A
GRAPHICS N/A
DOCUMENTATION 75%
VALUE FOR MONEY 80%
OVERALL 80%

Title:
Publisher:

Pengwyn

Postern

Model B/Electron
£6.95

Machine:
Price:

Not a spelling mistake but a cute

little creature from Antarctica.
The game is set somewhere near
Pengwyn's abode amidst ice and
snow. Scattered throughout a
maze of ice-blocks are three
multi-coloured, flashing squares.
At a touch of the Return key,
Pengwyn can push these blocks
around the screen in pursuit of
his aim which is to line them up in
arow. If he touches an ice-block,
he does not suffer frost-bite but
instead melts the block in ques-
tion. If you think it sounds easy,
you've reckoned without the two
rather bulbous blobs which mas-
querade under the title,
‘monsters’. These are extremely
speedy across the ground and
have a tendency to devour the
poor bird before he’s even had a
chance to plan his strategy (at
least that's what happened in my
games). The monsters can also

plough their way through the
blocks and can only be destroyed
if struck by a moving block, pro-
pelled by Pengwyn.

The whole proceedings are
very similar to those in PSION'S

‘Saloon Sally’. However, this
program has none of the special
features nor the appeal of its
predecessor. The main reason for
the lack of playability is that it is
almost impossible to avoid being
snared by the monsters within ten
seconds of the commencement
of the game — they home in on
you and leave you with little
chance. Hence, the manoevring
of the blocks scarcely enters the
game and thoughts of actually
posting them in a line are no
more than optimistic speculation.

The Graphics used in the
program are fairly ordinary apart
from Pengwyn who is nicely
created although the choice of
red to colour him is baffling. the
white ice blocks have tiny patches
of cyan in the corner to create a
gleam but this effect is hardly
convincing.

Overall, a most disappointing
game; a great pity to, for with a
litle more work and effort,
Pengwyn would have captured
the hearts of BBC owners in
much the same way as the hero
of Psion’s “Hungry Horace”
enraptured Spectrum games
players.

Ratings Table:

SOUNDS 50%
GRAPHICS 65%
DOCUMENTATION 55%
VALUE FOR MONEY 55%
OVERALL 55%

CONTINUED OVER
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Title
Publisher
Machine

Laser Command
Program Power
Model B, Elec-
tron

£7.95

Price

Laser Command is a very good
version of the Missile Command
arcade game. When the program
has been loaded, there are many
options to be set. These are: one
or two players, skill level, type of
bombs, a special “page mode”
that waits until you are ready,
spaceships, joystick/keyboard
control, and full or half speed.
This last option appears to be un-
documented. Once you have
selected your options, the game
begins. Control of your sight is
using joysticks or W, E, O, P on
the keyboard; DELETE fires a
missile; N and V lay and detonate
mines. You can even store the
mine pattern using f0 - f9! This is
a very powerful function. You
may also pause using Shift.

The idea of the game is to
defend six cities. To do this, you
have a missile dump and a sight.
You position the sight to fire at
bombs falling from the sky. If
your laser base is hit, then you
lose ten missiles. Worse than
that, you must wait until it is
rebuilt before you can fire again.
Every 10,000 points you score
you are awarded a bonus city to
defend. The game ends when all
your cities are destroyed. There is
no hi-score table in this game.

The graphics are fairly good,
but then again there are not op-
portunities to show off the good
graphics of the Beeb in this sort of
game. A medium resolution has
been used as this is ample,
although there are some quite
violent colour clashes at times.

Also good is the sound
quality. There is not a very wide
variety of sounds, but those in-
cluded are different if not com-
pletely original.

The instructions are ade-
quate as little explanation is really
necessary in this game. You are
told of (nearly) all the options and
even how to load the program
(not standard).

Altogether it is a good game.

Ratings Table:

GRAPHICS 70%
SOUNDS 65%
DOCUMENTATION 70%
VALUE FOR MONEY 75%
OVERALL 70%

Killer Gorilla

- Program Power
Model B. Electron
£7.95

Title
Publisher
Machine
Price

Killer Gorilla is an excellent ver-
sion of the arcade game “Donkey
Kong” by Nintendo. The idea of
the game is to help Mario (the
hero) to save his girlfriend who is
being held by a mean-looking
gorilla before his bonus runs out,
To do this he must negotiate iron
beams, ladders and lifts, and
jump over barrels thrown from
the top of the screen by the
gorilla. Fireballs also appear from
time to time.

There are four sections to
the game. In each section except
the third, there is a hammer with
limited life. If Mario jumps and
gets it he may smash the barrels,
fireballs, etc., but not climb or
descend. Once the hammer has
disappeared from his hand he is
free to climb and jump again.

The first section has just lad-
ders and iron beams, fireballs and
barrels. When Mario has com-
pleted this he goes on to the next
section. This has three conveyor
belts as well as the stationary
beams. There are no barrels
here, but the fireballs are still
around, as are what look like
bowls of custard. Also in this and
the next two sections are bonus
objects which are worth between
300 and 900 points if Mario runs
over them or hits them with the
hammer.

The third section provides
more of a challenge. As well as
the fireball problem, there are no
proper walkways, just lumps of
iron and the odd ladder. You
have to be very precise in moving
and jumping to get across. Also
there are two lifts which you have
to use. Add to this the iron bars
that keep falling, and this section
is really quite hard to master.

The fourth and final section
is the hardest. There are five
parallel girders with connecting

ELECTRON

1 KILLER GORILLA

ladders. Four of them have two
vellow blocks which must all be
knocked out. To do this, Mario
has to run over them. There are a

lot of fireballs in this section!
Upon completion of the fourth
section the game starts all over
again, this time on the next skill
level which has even ‘more
hazards, e.g. holes in the iron-

work, faster conveyor belts, etc.

The game’s graphics are ab-
solutely superb. Much care and
time has gone into the visual side
of the game. It really has to be
seen to be believed. The girl and
Mario are both realistic, the ape is
almost perfect, and the girls’s
heart even breaks when the ape
comes to get her at the end of
each section.

The sound is also far above
average; there are four tunes and
many good effects.

You may use either keys or
joysticks for this game. It really is
excellent, and full credit must go
to the person who wrote it.

Ratings Table:

GRAPHICS 95%
SOUNDS 80%
DOCUMENTATION 85%
VALUE FOR MONEY 90%
OVERALL 95%

Five mind ben-
ding programs for
the BBC model B
Ganymede

Title

Publisher

Systems Ltd.
Model B

Disc £11.95
Cassette £9.95

Machine
Price

The first of the five programs on
this package is the SLIDING
BLOCKS PUZZLE. a slant on the
little games we used to get in
christmas crackers. The idea is to
rearrange a jumble of letters into
some sort of order, but this can
only be achieved by sliding one
block at a time within a
framework

You have the option to
choose the size of the block,
ranging from a 3x3 block up to a
6x6 block. After this you can in-
struct the computer to shuffle the
tiles any number of times. bet-
ween the limits of 3 and 100.
When completed, you then use
the cursor control keys to shift the
blocks about until they are in
order. if you can not do it, and
believe me that's not hard, by
pressing the copy key, it will
show you how to actually solve it!

With clever use of colour, and
a clear screen layout, this pro-
gram is very playable, and is
something of a challenge, even
on the small blocks with not
many shifts!

The second program of the
package is DRAUGHTS. now
this is a game that | cannot for the
life of me remember how to play
properly, and I could not get any
help from the program, as there
were no instructions, a bit of a
shame this as everyone can't
know how to play it.

The game itself is laid out on
a net red and black chequered
board with a clear indication of
whose pieces are whose. A very
nice feature of the program, is
that when a move is made, all the
pieces concerned with that par-
ticular move, are ‘flashed’ on and
off for a couple of seconds, so as
there is no doubt as to what was
moved.

Not being very good at the
game, it is very difficult for me to
judge the quality of the com-
puter's play, however, it did
seem to be very intelligent in its
strategy, not allowing itself to fall
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into many traps, and if it did, it
recovered well and still went on
to win by a comfortable margin.

Moves are entered by grid co-
ordinates, the grid being marked
in numbers and letters around the
board. and are easy to enter, the
computer not allowing you to
enter an illegal move. and giving
you another go

All in all a very good game
can be had with this program,
and it does seem to be of a fairly
high standard.

NOUGHTS & CROSSES is
the favourite, The grid is a large
blue framewark drawn in the cen-
tre of the screen, and after you
have chosen your marker (the
noughts or the crosses) it asks
you who is to go first

Like draughts. the moves ar
entered by grid co-ordinates,
entered at the keyboard. Once
entered the shape is drawn in the
box. it seems very easy to stop
the program beating vou. and at
the first, and second levels of
skill, it is not very hard to beat the
computer guite convincingly. but
at the hardest level, level three, to
get a draw was average. but to
beat it was quite hard, but for it to
beat you, was quite rare. This
one does not really live up to the
package title, of mind bending.

Program four is the best on
the tape. this is called MASTER
BRAIN, and is based on the code
breaking game known as Master-
mind.

The final program is called
SIMON'S GAME, and. vyes,
you've guessed it, it's based on
the game Simon!

The idea, for those who have
been living in caves for the past
six years, is that the screen is
divided up into a number of dif-
ferent coloured blocks, each
numbered, and the computer will
flash a colour, with it will be a
tone, and the idea is for you to
mimic the computer. This goes
on, and the number of colours
and tone build up, and at the
same time gets faster. This goes
on until you can no longer keep
up with the computer.

In addition to playing just you
against the computer, you also
have the option of playing the
party game version, known as
knockout, where up to 50 named
players can play and are knocked

out as they can no longer keep
up. The winner being the last
player to still be playing.

This package seems to pro-
vide a ‘thinking' game for the
whole spectrum (Whoops! —
sorry) of ages. For this alone it
must be worth it if your BBC is a
family item.

Ratings Table:

SOUND 60%
GRAPHICS 70%
DOCUMENTATION 60%
VALUE FOR MONEY 75%
OVERALL 70%

Title
Publisher

3 Deep Space
Postern
Model B
£7.95

Machine
Price

Although this game is a good one
and the programming excellent,
the talking point has to be the
gimmick. With this game you get
a pair ot 3D spectacles so that
you can zap the aliens in one
more dimension than usual. By a
clever combination of red, blue
and magenta graphics, two
dimensional images on the
screen can appear to be two sets
of superimposed pictures of one
thing. With the 3D spectacles, the
two images merge into one.

The awkward points are that
the television must be finely tun-
ed; you must sit exactly the right
distance from the screen and at
the right angle and you can't
wear your own spectacles. The
game itself involves shooting
down oncoming waves of alien
ships in time honoured fashion,
with your ship not only moving
up and down the screen and
from right to left but also travell-
ing at variable distances ‘inside’
the screen. Your gun can move
up and down and in and out by
using a sensible combination of
keys (*,?,Z, and X).

The game is quite playable
without 3D in the early stages
because you can estimate the
distance of the aliens by their size.
However in the later stages the
ships have ‘image-distorters’.
Roughly speaking this means that
their size on screen does not
change but the 3D representation
does. You'll need the specs.

The sound is quite dramatic

and gives the necessary arcade
flavour. It is a personal choice
whether the 3D is a sufficiently
exciting novelty. Essentially this is
a conventional alien-blasting
game.

Ratings Table:

GRAPHICS 80%
SOUNDS 80%
DOCUMENTATION 70%
VALUE FOR MONEY 75%
OVERALL 75%

Utilities
Salamander
Software
Model B
£9.95

Title
Publisher

Machine
Price

Four excellent utiities in the
Salamander package. especially
if you are writing your own pro-
grams and if you have a Epson
printer to document them with.
Even if you are a more passive
user of your BBC then playing
with the Sound and Teletext pro-
grams should prove most en-
joyable and the Diassembler in-
teresting if not too informative to
the untrained eve.

The documentation is ex-
cellent an dincludes a cassette in-
dex for you to fill in and a
template for the function keys
which are made use of in the
Mode 7 Editor.

Sound Shaper is a fairly

friendly sound creation device
with two main sections, one
devoted to the SOUND state-
ment parameters, the other deal-
ing with the 16 ENVELOPE
parameters. In this latter section
the graphical display is most
helpful. The ENVELOPE ID is
difficult to visualise without this
sort of display. All the parameters
are reviewed one by one, cor-
rected or confirmed with Return,
This makes small changes easy
and quick to make. You can
often do this while the sound chip
is still carrying out the last set of
instructions.

When the desired
ENVELOPEs have been
established these can be called by
the SOUND section. Once again,
it is very easy to change or con-
firm the channel envelope, pitch
and duration parameters. When
selecting the Chords option, four

SOUND statements appear. The
full hexadecimal form of the “C”
parameter may be entered. The
Epson screen dump is a multi-
shade dump for pictures in any
graphics mode. First of all it is
essential to set up a text window
to avoid the various messages
that come on screen corrupting
the picture you are dumping to
the printer. After this, everything
is straightforward. Various den-
sities, invese and plotter modes
are all simply selected, or con-
firmed by default. It is also possi-
ble to remove the picture around
and change its height, width or
overall size.

The teletext screen editor is
an extremely useful piece of soft-
ware and | can imagine a few title
pages being drawn using it. The
function keys access the different
colours and flashing characters.
Using the CTRL key with various
others (D for double-height, G for
graphics and so on) enables the
various Mode 7 possibilities.

Naturally it remains
necessary to insert a control code
for each line of text but
background colour is set simply
with  CTRL X. A graphics
chaacter menu is available, from
which it is simple to locate and
choose the character required.
The ASCII code and appropriate
keyboard character is given and
it's surprising how easy it
becomes to flick between screens,
inserting and deleting characters.
Combined with some previous
planning on teletext graph paper,
this program should make for
quick and effective picture crea-
tion.

Most importantly there is a
loading and saving routine for
development purposes and in-
structions on how to use the pic-
tures in your own programs.

The Disassembler is stan-
dard but quick. It allows ex-
amination of the complete
memory address range, either us-
ing full 6502 mnemonics or in
hexadecimal and ASCII format.

Ratings Table:

\
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GRAPHICS 80%
SOUND 60%
DOCUMENTATION 90%
VALUE FOR MONEY 75%
OVERALL 85%
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MODELS A/B

Softwaore

Listings

-
Finding and choosing the correct Want a ro ram for our Ed Educational ‘
software for your needs is a A Model A BBC
daunting task indeed, whether BBC Mic ro Or Aco rn B Model B BBC

you are looking for a word pro- E Electron
cessing package or for a new Elect ron ? Loo k no 2 Cassette
game to test your alien destroy- - D) Disc (40 or 80) |
Y s -

ng weasure secking, pah- guppetper than our listings - ROt R
finding talents!

Often you can be put off to ma ke our choice As you are probably aware,
even looking through the pages ® new software is surfacing all the
of advertisements which tempt time so do not asume that there is
you with vivid descriptions o f the no such item as the one you are
amazing graphics and sound ef- — help is at hand in the following form in which it is available, the looking for, if it is not included in
fects of the game being offered, pages. We have put together as  supplier code and price; all are the following list. Remember that
you sit there with pen poised comprehensive a list as possible given for each piece of software much BBC software is being con-
above cheque book and your eye  of the software available for these listed. The codes used are: verted for the Electron and to
catches the small print that tells machines. In order to fit in as avoid dissapointment it is best to
you that the game will run on just many as possible we have had to Code Explanation wait for a specifically written pro-
about every available machine use codes in some columns. The Gm Game gram. If you are aware of a piece
except the one sitting beside you! title of the software, whether it is Bs Business of software that is not listed here,

But BBC and Electron for the BBC or the Electron, the Ut Programming utility ~whether you are a user or a pro-
owners need despair no longer company which produces it, the Do Domestic  ducer, feel free to let us know.

Alphabet Ed | J B Software B ClJs £4.95
Alphabeta Bs | H and H Software |B C|HH £28.50
Android Attack Gm | Computer Concepts|B Cl|Gd £8.95
Animated Arithmetic Ed | Ludinski CAL B KA £6.50
¢ D £7.50
N
'~ Apocalypse Gm | Red Shift B C|RS £9.95
Arcadians Gm | Acornsoft B ClAlL £9.95
ABC Ed | Bryanis B C|HW £4.85 Arcade Action Gm | Acornsoft B [ [€1.) £11.90
Abductor Gm | Salamander AB C|NZ £7.95 Arcade 1 Gm | Odyssey B ClOG £3.00
ABM Gm | Alligata AB CJ|AG £4.95 Arcade Games Gm | Ganymede Systems|B C|GY £9.95
Action of the Heart Ed | Garland Comp B ClJx £11.76 Area Radar Controller Gm | Software For All B C|KN £6.95
Accounting Ratios Bs | Microplex B C|MP £7.95 Arrow of Death (1) Gm | Digital Fantasia B clJr £6.95
Accounts Receivable Bs |Acornsoft B D|AL £24.95 Arrow of Death (2) Gm | Digital Fantasia  [B C|NT £8.95
Accounts Payable Bs | Acornsoft B DAL £24.95 Asteroid Storm Gm | Program Power B.E C|GK £7.95
Accurate Ed |MP Software B CD £11,00 Asteroids  Frong Gm | Aardvark Software |B cln £4.00
£14.00 Asteroid Belt Gm | Electronics B C|IF £11.50
Add-Tabs and Mul-Tabs Ed |Cotnage Soft AB C|CT £7.50 Appplied
Ade Ut | System B C|5Y £60.00 Asteroid Belt Gm | Computer Concepts|B C|GJ £7.80
Adventure Gm | Program Power A.B.EC|GK £7.95 Asteroid Miner Gm | Optima B Cl|OoP £8.95
Adventure 1 Gm | Odyssey B ClOG £4.50 Astro Navigator Gm | Micro Power B C|GK, £6.95
Adventure 2 Gm | Odyssey B Cl|OG £4.50 Atlantis Gm | 1JK Software B i £6.95
Adventure Gm | Micro Power B C|GK £6.95 Atomic Protector Gm | Optima B clor £8.95
Adventure GM | Program Direct B CINP £5.99 Atom Smasher Gm | Romik B.E C|RO £6.99
Adventure Quest Gm |Level 9 Computing |B CicL £9.90 Awari Gm | Foilkade B C|NR £5.95
Adventure Quiz Ed |Dial B C.DL £4.95,
£6.50 Backgammon Lh Bug Byte B C|BB £8.00
Airline Gm | Cases B C|CE £6.95 Bailifi Ed | Sulis B Cst £9.95
Algebraic Manipulation Ut | Acornsoft B C|AL.G £9.95 Balance Your Diet Ed | Cambridge Micro B C.D|CM £13.95
Alien Gm | FBC B C|FB £6.00 +£1.62
Alien Break-in Gm | Romik B.E C|RO £6.99 Ballard Ed | Ed.Sof B C|ES £3.00
Alien Destroyer Gm | Beebug B C|BE £7.50 Balloons Gm|CJE B CINV £6.00
Alien Destroyers Gm | Program Power B C|GK £7.95 Micros
Alienswirl Gm | Amcom B ClAO £5.95 Bandits at 3 O'Clock Gm | Program Power B.E C|GK £6.95
Alien Swirl Gm | Program Power B C|GK £6.95 Barrage Ed | Program Power B C|GK £7.95
Airlift Gm | Bug Byte B C|KP £5.50 Base 10 Ed | Dial B C.D|DI £4.95,
Allaboard Ed |Amold-Wheaton |[B  C|AW £9.95 £6.50
+ VAT Basic Goodies Ut | Simonsoft AB C|Ms £5.95
Android Attack Gm | Computer Concepts|B Cl|GJ £7.80 Basic Maths Ed | Aztec S/'W AB C|IB £3.00
Anagram Ed |Ed.Soft B C|ES £4.95 Basic Statistics Bs | Micropak B C|MP £7.95
Angles Navigate Ed |Primary Programs |B c|ep £3.95 Battlezone Six Gm | Kansas B ClKA £9.50
Angle(4) Ed |Chalksoft B C|KT £6.95 Battlezone 2000 Gm | Lothlorien B C|LO £6.95
Anglezap Gm | Gem B C|GM £7.50 BBC Kaleidoscope Ed | Dial B C|DL £8.50
Animal /Vegetable 'Mineral Ed |Bourne B.E C|BO £8.97 BBC Logo Ed | Dial B C.D|DL £6.50,
Apollo Gm | Software Invasion |B clis £6.95 £8.00
Append It Ut |Aztec S/W B CcliB £3.00 BBC Octuplet Ed | Dial B Cl|DL £8.50
Alien Dropout Gm | Superior Software |B C|SE £7.95 Beebart Ut | Quicksilva B C1Qs £14.95
All Fingers Go Ed |NEC B CINC £14.95 Banner Do | Micro-Aid AB C|IZ £2.95
Alpha Ed |Golem B C|OB £8.05 Beeb-Chase Gm | Database Software |B CINU £7.50
Alphachopper Ed |Sulis B Clsu £9.95 Beebmunch Gm | LJK. S/W B clu £5.95
—_
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Supplier NU Database Software
Code 97 Defoe Drive
td : . Park Hill
BourneEducational software Ltd. Bt ie e . AA Anthony Aspitel Software Stoke-on-Trent
‘ o nalSoftware Ltd, B )
wtadoy ACORNSEFT . D ! S 56 London Road NV CJE Microcomputers
o thulediy ACORNSOFT S Harleston 25 Henry Avenue
S Norfolk Rustington
Beebtrek Gm | Software for Al |A,B C[KN £7.95 LR SBE Wear Supeer BNLEEEA
Bells Ed | Dial B C.b|DL £4.95. AB  ABC Primary NW  Eduquest
i £6.50 19 Crumstone Court Thames Avenue
BEEP-BEEB Gm | JK B cli £3.95 Longmeadow Estate Windsor
I Beep-Beeb (Super Simon) Gm | IJK Software B cl £4.50 Killingworth Berkshire SL4 1QP
1 Beebcale Bs | Gemini B C|GM £19.95 Newcastle Upon Tyne
Beebmon Ut | Program Power AB C|GK £7.95 ] NX Davansoft -
o : AD  Dial Software 1 Delapoer Drive
1 Beebplot Bs | Gemini B C|GM £19.95 72 Downend Road Haverfordwest
Beeboids Gm | Odyssey AB C|OG £2.75 Downend Dyfed SA61 1HX
Beebon Mon Ut | McKeran A,B C|MK £2.00 Bristol
Beebsynth Ut | Clares A.B C|CL £7.95 AG < s o KA ﬁan:;s City Systems
% = = & uperior stems Lt mit
I g:z:’e:::: :_J;“ Zl:;irdm Poter g E glf Egg; 1 7: West s‘;reer Sutton Springs Wood
Bertie Bear Ed |Dial B C.D|DL £4.95, Shepbetl LT Sruste el Lk
£6.50 Ad  Molimerx Ltd KB  BBC Publications
Besieged Ed | Sulis B C|SuU £9.95 1 Buckhurst Road British Broadcasting Corpora-
Beyond Basic Ed | BBC/NEC AB C|KB £7.25 Town Hall Square tion
Billiards Gm |H and H Software |B  C|HH £8.50 Bexhill-on-sea 35 Marylebone High Street
Birds of Prey Gm | Romik B.E C|RO £6.99 ESEt Suitel ondde Wi L8
Blackjack/ Textpro Gm | Software Invasion | B c|Is £6.95 AK A.S.K. Ltd
Ut London House KF Kingfisher Computer Services
Bomb Alley Gm | Software Invasion |B clis £7.95 68 Upper Richmond Road Durley Lane
Bomber Scramble Gm | Kansas B C|KA £9.50 London SW15 ZRP Keynsham
Bounce Gm | Computercat AB clcc £4.95 Bristol BS18 2AQ
Bouncers Gm | AKF B C|GE £8.00 AL Goomeop e KIL| | Superion Sopuins
Bounty Pirates Gm | Aztec S/W AB C|IB £5.50 Cambridge CB2 3NJ 69 Leeds Road
Brain Teasers Gm | Dynabyte AB C|DB £5.95 Bramhope
Break-Up Gm | Miking S/W B C|KC £3.95 AM  Microplus Software Leeds
Breakout Gm | LJK. S/W AB CllJ £3.95 6 Litton Wavy
Breakout Gm | Bryants S/W B C|HW £3.75 Leeds KM Kosmos
Brick ‘em in Gm | Software For All B C|KN £6.95 KOE Ao 1 Pilgrims Close
| Bridge to the East Gm | Ixion B C|IN £8.05 23 Hivings Hill Harlington
Bridgeman Gm | Bridge S/W B C|KJ £7.90 Chisakiasm g":m:f:_
Budget Bs | Micropax B C|MP £7.95 Bucks HP5 2PG ujsfg,':; wre
Budget-Multiproduct Bs | Micropax B C|MP £12.95 { e
Budget-Multiproduct Bs | Micropax B D|MP £25.00 AP Processor Applications KN Software for All
Bug Bomb Gm | Virgin Games B C|vG £7.95 A% Merc e ke 72 North Street
Business Game Ed |Acornsoft AB c|aL £9.95 Hoite Romford
Bun Fun Gm | Squirrel Software |AB C|SS £6.50 Essex
AS ASP Software
Canyon Gm | BBC Pubs B C|KB £10.00 Number One Golden Square KU Kudusoft
i Capitals and Punctuation Ed | RJE Software AB C|RJ £4.95 London WIR 3AB . ;,ig :!’::: f‘;‘feﬂ
Carbohydrate Metabolism Ed | Garland Comp. B E JX i1‘8.24 AS ASD Ltd Bervick-upon:Tiwaeil
Carousel Gm | Acornsoft B C|AL £9.95 30 West End TDI15 ZAW
Car Race Gm | Kingfisher B C|KF £6.90 Launton
Cashbook Accounts Bs | Gemini B C|GM £59.95 Bicester FB FBC Systems
Cashbook Do | Micro-Aid B cliz £5.95 Oxon ;'0 Cnéllzﬁelds
Cashbook Do | Micro-aid AB cliz £13.95 . ; ain Centre
Cassette 99 Ed | Ludinski CAL AB C|KA £5.00 AN o e e Sise Lid Dty
BRehe ok Pidies Gm | Acornsoft B ClAL £33 London W12 9ED FM  4MAT Educational Software
Catalog Bs | Dialog B C Linden Lea
D|DG £19.50 AW  Arnold-Wheaton Software Rock Park
Software Publishing Division Bnmsxnfp;gz S
o ¢ . Parkside Lane Devon
il & e e i
X IR y = FY Wida Software
Cat & Mouse Gm | Micro Power AB C|GK £4.95 NC National Extension College 2 Nicholas Gardens
Catchapple Ed | Kingfisher A.B C|KF £6.90 18 Brooklands Avenue London W5 5HY
Caveman Adventure Gm | Program Power B C|GK £6.95 Cambridge
Caves of Anoran Gm | FBC Systems B C|FB £7.00 GC Gem Software
Cells and Serpents Gm | ASP Software AB C|AS £11.45 NP Program Direct UnitD
Srockmarkat 37B New Cavendish Street The Maltings
i i s = London WIM 8JR Station Road
Cells & Serpent Gm | Hexagon S/W AB ClJA £5.00 Sawbridgeworth
Centipede Gm | Superior S/W B C|KH £7.00 NR Foilkade Herts
Cesil Ed | Dial B C.D|DL £6.50, Dept PR14
£8.00 66 Littledean GD 70 Stoke Road
CESCIL Ed | Eduquest AB C[NW £19.95 Yate Bletchley
Centipede Gm | Superior Software | B C|SE £7.95 Bristol BS17 4UQ Milton Keynes
Cesil Interpreter Ed | Computersmith B C|LC £15.00 NT Digital Fantasia GE A&F Software
Challenger Gm | Joe the Liar B ClJL £7.45 24 Norbreak Road 83 Hyde Road
Character Shapemaker Ut | Square B c|sQ £7.00 Norbreck Gorton
Chargen Ut | Busco AB C|BU £3.95 Blackpool Manchester M18 74D
Chargen and Demo Ut | Rainbow Research | B C|RR £8.50
Character Builder Ut | Davensoft AB C|NX £4.95
+ Character Enlarger Ut | Ratco Soft A.BRA £1.50 CONTINUED OVER ’
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Character Orientating Ut | Ratco Soft A.B C|RA £1.50 Curse of the Middle Gm | Merlin B C|MN £7.95
Character Generator Ut |MP S/W B CclJz £3.00 Curve Stitch Planner Do | Dial B C.D|DL £4.95,
Character Generator Ut | Software for All B C|KN £4.95 £6.50
Characters Ut | Computer Concepts|A.B C|Gd £6.67 Cut ‘n’ val Ed | MP Software B C.D|MP £14.50,
Characfers & Envelope Ut | Electronics B C|IF £5.50 £17.50
Definer Applied Cybertron Mission Gm | Micropower B c £7.95
Chard Ut [ System B C|5t £9.00 Cylon Attack Gm | A&F B C|GE £8.00
Chargen Ut | Odyssey AB C|OG £4.50 < 3
Chemical Analysis Ed |Acornsoft B C|AL, £13.80 gallas i UXB gm ‘(;asesr P Q}BEE %; :g;g
Chemical Collisions Ed |Cambridge Micro |B  D|CM £15.00 pager ¢ A [l s L] b :
+VAT Dare Devil Dennis Gm | Visions B (. b‘l. £7.95
Chemical Simulations Ed |Acornoft B claL £13.80 <ot g‘ (C;‘"“?‘f“’“"" < T s
Chemical Structures Ed [Acornsoft B C|AL, £13.80 atibiss A Bl 2 :
i . 5 Data-Quiz Ut | Bryants S/W B ClHW £4.88
Chemistry Ed |Program Power B.E C|GK £6.95 N : 5
Chess Gm | Program Power AB C|GK £5.95 Database Ut | R. H. Electronics | B C|RH £12.95
s Database Bs | Acornsoft B C|AL £11.90
Chess Gm | Program Power B.E C|GK £7.95 5 >
Database Ed | Ed. Soft B C|ES £19.95
Chess Gm | Acornsoft B.E C|AL, £9.95 > % :
Ghas Gm | Bug Byte B clea £11.50 Database Bs | Primasoft B C|CT £9.95
T . "3 Database Bs | Computercat AB Cll £11.95
Children From Space Ed |A.S.K. B AK £9.95
Childs Play Pack Ed |Dial B c.nloL £6.50 Database Bs | Software for All A.B C|KN £9.95
i L'S. Ud Data File Do | Kansas B C|KA £12.50
s ; Datart Ut | Optima B C|OoP £9.95
& 2 MP -
g::gg:::j R baee L = 3 i Dating Game Do | Acornsoft B C|AL £12.65
robleg ' : Bs: | Miccapas B clmp £7.95 Defchr Ut | Micro-Aid AB ClIZ £2.95
Chiords e | Aster AB Claz [6750 Demon Decorator Gm | Program Power B C|GK £6.95
Christmas Carols Do |Ega Beva B C|EB £9.95 Denehiind (Clels Edjlacorieod A8 CIAL B0
: T 3 Descender Gm | FBC Systems B C|FB £7.50
Circus Gm | Digital Fantasia B C|INT £8.95 Dless Ut | Beeb B8 c.D|BE £10.00
City Defense Gm | Bug-BYte B C|BB £7.50 esegn FEaa - % e
Claws Ed |Bryants S/W A.B C|HW £3.75 2 s
Clone Ranger Ut |J.C. Software B D[S £11.60 Déxk Biaty B | heemnscii SeEm [ £9.98
e Ed | GED Software B clep £4.50 Detective Gm | Computersmith B glrLe £5.50
Cinze Procedure Ed |Bryants S/W AB ClHwW £4.85 Devil's Causeway Gm | Anirog Computers | ALB C|0A £6.00
Cobra/Robo-Swamp Gm | Software for All A.B C|KN £6.95 DEM Database Bs | Dialog B C[; bG £24.00
Cobra/Robo-Swamp Gm | Software for All B C|KN £6.95 ; .
Code Breaker Gm | Program Power  |AB C|GK £4.95 Hen It Libes HEi|Raon o B £10:00
Code-Breaker Ed | RJE Software AB C|RJ £4.95 ’ X
Collectors Catalogue Do | Acornsoft B C|AL £9.95 gfcmmr Gm [; K. Tr(;nlcs 2 g I\D‘l}; :::23:
Code Race Ut | Computer Concepts|B C|GJ £6.67 D!sassemhil’e]r El M',m“";n ll A‘g clok E5'95
Colditz Adventure Gm | Superior Software |B  C|SE £7.95 DE“"‘S"""' ]e' U‘ P“"’ °‘;;_’ AR 5200
Colossal Adventure Gm | Level 9 Computing |[B C|CU £9.90 issassembler £ o] sogram R ect : s
Ehloa: Shap B s e B cler £11.95 Dissassembler Ut | Davansoft AB C|NX £5.95
Comatch Ed | Clares AB ClcL £4.95 Dissassembler U |CJE AB CINV £5.00
; 52 i o Microcomputers
s £19.95
Ezgxi'r:::l Pescinis g:“ 3?:;'"' g g %M o Distances Ed | Micro-Aid B ClE £3.95
s Ed | GED Software B clep £4'50 Dissembler Ut | Rainbow S/W AB C|KS £2.50
Compendium (;m Cn'mpmema‘ B clee £5.95 Digital X-Word Compiler Gm | N. Darwood AB C|JB £6.00
Connect 4 Gm | Database Software |B C|NU £5.90 [D)"m" L :glga;a E'B g ':g Efzgg
Constellation Ed | Program Power B C|GK £6.95 Dm:ve I LEJ; Gask ﬂstcems B clax El'n'.65
Contribution Analysis BS | Micropax B C|mP £7.95 R Heplient ol sl 01 . et
Goakbuok Wizardey Do |Database Software |B C|NU £7.50 Dracula Island Gm | Kansas ClK :
Corn Cropper il Cases AB.EC|CE £6.95 Dragon Rider Gm :a;tamander B C|SA £7.95
Corporate Climber Gm | Dynabyte B.E C|DB £7.95 ARIWALE
Cosmic Asteroids Gm | Alligata B C|AG £4.95 Dragon Quest Il Gm | Bug gyle = ClKP E:i:g
Cosmic Fighters Gm | Kansas B C|KA £9.50 Dragon Q"-'B“ , Gm | Bug Byte B C|KP b
Coucapeur Ed | Ed. Soft B cles £4.95 Draughts /Reversi Gm | Acornsoft B C|AL £9.95
Countdown to Doom Gm | Acornsoft B claL £9.95 E el B on bR R s
Counting Ed | Clares AB c|cL £4.95 Drawing S| B EC. b :
County (SW/SM) Ed | Bryants AB C|HW £4.85 Drawing Pictures and Puzzles | Ed | Ega Beva B C|EB £9.95
Cowboy Shoot-out Gm | Micro Power B clek £5.95 Dr. Who: The First Adventure | Gm | BBC Pubs B C|KB £10.00
Cranky Ed |ASK. B clak £9.95 Dungeon Adventure Gm | Level 9 Computing | B Cc|Ccu £9.90
Crazy Painter Gm | Superior Software |B clse £7.95 Dynamic Nuclear Magnetic Ed | Microwave B C|MW £3.95
Creative Graphics Ut | Acornsoft B.E C|AL £9.95 Resonance Spectroscopy
Cricket Gm | SJG Soft B C|Sd £7.50 s
Crime and Detection Quiz Do | Acornsoft B,E C|AL £12.65 Early Learning Ed | B.B.C. AB C_ KB £10.00
Croaker Gm | Program Power B.E C|GK £9.95 Early Numbers Ed | Bryants S/W B ClHwW £4.80
Crocodiles Ed |Bryants AB C|HwW £4.85 Early Warning Gm | A&F Software AB C|GE £6.00
5 i Easycalc Bs | Zero Software B ClAz £12.95
Crossed Words Ed | Aztec S/W AB C|IB £6.50
Crmeh Ed | Oxhey Tutors B clot £6.50 Easy Graphics Ut | Hexagon Software | B C{HX £13.50
C. Rules Ed | Ed. soft B cles E5:95 Easywrite * Ed | System Software |B C|SY £10.00
C;jbe Maitir Gm Acénmsoﬁ B C/ Ecological Simulations Ed | Garland B ClJX £16.50
. AL £9.95 E.D.G. Graphics Package Ut | Salamander B SA £19.95
) Ed-master Ed | R. H. Electronics | B C|RH £12.95
Educare’s 50 Ed | Educare AB C|EU £7.95
Education (1) Ed | Microplus AB C|AM £4.25
.
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SOFTWARE LISTINGS #|

Educational (1)
Educational (2)
Educational (2)
Education (3)

7 Educational Games
Eiffel Tower

Eldorado Gold

Electric

Electricity

Electron-Aid

Elem-add and Elem-sub
Envelope Generator
Equation Balance
Escape From Moonbase Alpha
Essential French Verbs
European Studies
Escape from Pulsar 7
Exmon

Extended Colour Fill Graphics

Experiments in Artifical
Intelligence

Eve

Facemaker
Factfile

Family Games
Fantasy Adventure

Fairground

Fairytale

Feasibility Experiment
Female Reproductive Cycle
Felix and the Fruit Monsters
Felix In The Factory

F For Freddie

Fighter Pilot

File Handler

Finance Pack

Filer
Final Accounts Program

First Steps in Algebra
Firehawks

FIZZ BUZZ

Fizz Buzz

Flags

Flags

Flanders

Flexibase

Floater

Flush

Football Pools Predictor
Footer

Farecast
Forecasting-single exponential
Forecasting-double
exponential

Forth

Forth

Forth

Forth Toolkit

FORTH

Foursin-a-Row

Fraction Chase
Fractions

Fracts

Freefall

French Connections

French Vocabulary
French Irreqular Verbs
French Mistrest |
French Vocabulary
French Text Fill
French Tutor
Fractions Iliustrated- 1
Fractions lllustrated-2
Frenzy

Ed
Ed
Ed
Ed
Gm
Ed
Gm
Ed
Ed
Ut
Ed
Ut
Ed
Gm
Ed
Ed
Gm
Ut

Ed

Ed
Ed

Ed
Ed
Gm
Gm

Gm
Gm
Gm
Ed

Gm
Gm
Gm
Gm
Ut

Bs

Bs
Bs

Ed
Gm
Ed
Ed
Ed
Ed
Ed

Dm |

Bs
Ed

Ut
Do
Gm
Bs
BS

Bs
Ut
Ut
Ut
Ut
Ut
Gm

Ed
Ed
Ed
Gm
Ed

Ed
Ed
Ed
Ed
Ed
Ed
Ed
Ed
Gm

Golem

Microplus

Golem

Microplus
Micromail
Chalksoft
Program Power
Database Software
Primary Programs
Dynabyte

Cottage Soft
System

RJE Software
Program Power
Carsondale

Aztec S/W
Digital Fantasia
Beebug

Gaelsett Software

Ganymede Systems
Longman

A.S.K.
Cambridge Micro
1.J.K. Software
Dial

Superior Software
Molimerx

Digital Fantasia
Garland

Program Power
Program Power
Kansas

Kansas

Dial

Dial

Micro Power
Gemini

Small School
Postern

G.E.D. Software
Bourne

WK Software
Micro-Aid
Focusplan
Alligata

Cambridge Micro

Micro-Aid
Mayday Software
Program Power
Acornsoft
Micropax

Micropax

Aztec

HC.CS.

Level 9 Computing
Level 9 Computing
Acornsoft

Dial

GED Software
Garland

Cottage Soft
Acornsoft
Cambridge Micro

Dial
Carsondale
Kosmos
Hargreaves
Carsondale
Salamander
RJE Software
RJE Software
Persoft
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OB
AM
OB
AM
OE
CH
GK
NU
PP
DB
CT
SY
RJ
GK
CD
B
NT
BE

GS

GY
LM

AK
CM
1J

DL

SE
Ad
NT
JX
GK
GK
KA
KA
DL

DL

GK
GM

SM
PT
GD

1
1z
FP
AG

CM

1z
IX
GK
AL
MP

MP
AZ
HC
cu
Ccu
AL
DL

GD
X
CT
AL
CM

DL

CcD
KM
HG
CD
SA
RJ

£8.00
£5.25
£8.00
£5.25
£5.75
£9.25
£6.93
£5.50
£3.95
£6.95
£7.50
£7.00
£7.95
£7.95
£11.50
£6.50
£8.95
£10.00,
£23.00
£10.00

£9.95
£14.50

£9.95
£20.08
£4.50
£6.50,
£8.00
£7.95
£10.06
£10.29
£12.00
£7.95
£7.95
£9.50
£9.50
£6.50,
£8.00
£4.95,
£6.50
£8.95
£59.95

£6.95
£6.95
£4.50
£4.50
£4.50
£3.95
£5.95
£9.95

£15.00
+ VAT
£1.00
£4.99
£7.95
£11.90
£4.95

£7.95
£16.85
£34.72
£15.00
£12.00
£16.85
£4.95,
£6.50
£4.00
£7
£7.50
£9.95
£15.00
+VAT
£8.50
£18.86
£9.95
£6.50
£9.95
£9.95
£5.95
RJES5.95
£5.75

SOF

GJd

GK

GM

GR

GS

GY

HC

HG

HN

HW

HX

B

ic

12

IN

Computer Concepis

16 Wayside
Chipperfield
Hertfordshire WD4 9JJ

Micro Power Ltd
8/8a Regent Street
Chapel Allerton
Leeds LS7 4PE

Gemini

9 Salterton Road
Exmouth

Devon EX8 2BR

Griffin Software
285 Ealing Road
Alperton
Wembley
Middlesex

HAO 1HJ

Gaelsett Software
44 Exeter Close
Stevenage

Herts

SG1 4PW

Huntsman Walk
Rugelev
Staffs WS15 25N

H.C.C.S. Associates
533 Durham Road

Low Fell

Gateshead

Tyne and Wear NE9 S5EY

J Hargreaves
Updown
Pewley Way
Guildford
Surrey

Hutchinson
17-21 Conway Road
London WIP 6JD

Bryants (Educational) Software
1 The Hollies

Chalcraft Lane

North Bersted

Bognor Regis PO21 58X

Hexagon Software
17 Straits Road
Gornal

Dudley

West Midlands
DY3 2UR

Aztec Software
25 St Mark Road
Deepcar
Sheffield

$30 5TS

lan Copestake

23 Connaught Crescent
Brookwood

Woking

Surrey

GU24 0AN

Electronics Applied

4 Dromore Road
Carrickfergus

County Antrim BT38 7PJ

I J K Software
9 King Street
Blackpool
Lancs

Ixion Software

10 The Crescent
Lympsham
Weston-Super-Mare
Somerset BS24 0BN

RE SUPPLIERS

Is

1

w

HS

JL

JS

JA

JB

JC

45

JX

JY

JZ

0A

Software Invasion
50 Eiborough Street
Southfields

London

Aardvark Software

15 Queensberry Avenue
Hartlepool

Cleveland TS26 INW

James Hager

7 Basset Street
Camborne

Cornwall TR14 8SW

Simon Hessel Software
15 Lytham Court
Cardwell Crescent
Bershire

Mayday Software

181 Portland Crescent
Stanmore

Middlesex HA7 ILR

Persoft

Freepost

Baildon

Shipley

West Yorkshire BD17 58X

Micro Aid

25 Fore Street
Praze Camborne
Cornwall TRI14 0JX

Joe the Lion

213/215 Market Street
Hyde

Cheshire

SKI14 1HF

dJ.B. Software

57 Meadow Crescent
Carleton

Poulton-le Fyide
Lancashire

FY6 7QX

Hexagon Software
17 Cambridge Grove
Otley

N Darwood Ltd
Halfacres

Stroud

Petersfield
Hampshire GU32 3PdJ

Futura Software
63 Lady Lane
Chelmsford
Essex CM2 OTQ

J4.C. Software

124 Woodlands Way
Southwater

West Sussex

RH13 7DR

Garland Computing
35 Dean Hill
Plymouth PL9 9AF

Corona Software
Corona House

2] Tennyson Avenue
London E11 2QN

MP Software & Services
165 Spital Road
Bromborough
Merseyside L62 2AE

Anirog Computers

26 Balcombe Gardens
Horley

Surrey

CONTINUED OVER
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Frogger Gm | Superior Software |B C £7.95 Guided Discovery Ed | Etna Software B CIET £9.95
Frogjump Gm | Sapphire B C|SH £5.95 Gunsmoke Gm | Software Invasion |B clis £7.95
Frogger (Machine Code) Gm | A&F Software B C|GE £8.00 Guzzler Gm | Computersmith B C|LC £5.50
Fruit Machine Gm | Superior Software |B C|SE £7.95
Fruit Machine Gm | Bug Byte B C|KP £5.50 Handwriting 1/2 Ed | Chalksoft B C|CH £9.95
Fruit Machine Gm | Alligata B C|AG £4.95 Hangdroid Gm | Micromode B C|MO £4.00
Fruit Machine Gm | Computersmith B C|LC £5.50 Hangman Ed | Micro Aid B Ccliz £7.95
Fruit Machine + Honest Joe | Gm | Beebug B C|BE £7.50 Hangman Player Ed | Square AB C|5Q £7.00
Fruity Gm | Odyssey B C|OG £3.00 Hangman Gm | Micro Aid B cliz £7.95
Fun to Learn Ed | Shards Soft B C|SH £6.95 Hangman Gm | Aztec S'W AB C|IB £5.50
Fun Pack Gm | Sapphire B C|SH £5.95 Hangman Gm | MP S/W B ClJz £4.00
Fun Sums Ed | Kosmos AB C|EM £4.95 Happy Letters Ed | Boune B.E C|BO £8.97
Fun with Numbers Ed | Golem B.E C|OB £8.00 Happy Numbers Ed | Boune B.E C|BO £8.97
Fun with Weeds Ed | Golem B.E C|OB £8.00 Harmony Ut | Doctor Soh B C|DS £6.95
Fun Gams Gm |B.B.C. AB C|KB £10.00 Heist Gm | Softspot B C|SF £6.95
Helicopter Rescue  Tunnel Gm [ A Lane A.B C|OC £4.00
Galactic Commander Gm | Micro Power B.E C|GK £6.95 Roadrace
Galactic Firebird Gm | Kansas B C|KA £9.50 Hell Driver Gm | Program Power B.E C|GK £7.95
Galactic Wipeout Gm |R. H. Electronics |B C|RH £8.95 Hide and Seek Ed |ASK B C|Ak £9.95
Galaxians Gm | Superior Software |B C|SE £7.95 History Quiz Do | Acornsoft B.E CJAL £12.65
Galaxy Wars Gm | Bug-Byte B C|BB £7.50 Hitch Hiker Gm | Computer Concepts| B C|GJ £7.80
Games Compendium Bl 3 Gm | Salamandar B C|NZ £6.95 Home Accounts Do | Diamondsoft B C|bs £14.95
Games Pack 12 Gm | Processor B C|AP £5.95 Home Accounts Bs | Gemini B C|GM £19.95
Applications Home Accounts Do | Persoft B cly £12.50
Games Pack 1 Gm | Computersmith B C|LC £5.50 Home Finance Do [B.B.C AB C{KB £10.00
Games Tape | Gm | Pro Software AB C|SP £7.95 Hooked on Numbers Ed | Acornsoh B CJAL £9.95
Games Pack 1 Gm | Computersmith AB CJ|LC £5.50 Hopper Gm | Acornsolt B CJAL, £9.95
Game of Logic Ed |N. Darwood AB C|JB £8.00 Horror Castle Gm | A&F B C|GE £8.00
Games of Lagic and cunning Gm | Golem A.B.EC|B £4.95 Horserace Gm | Dynabyte B.E C|DB. £6.95
Games of Strategy Gm |B.B.C. A,B C|KB £10.00 Hot Cakes Ed | Private Tuto B C.D|PT £7.95,
Games Pack Il Gm | Micromail B C|OE £6.75 £8.95
G.B. Geographt’ Ed |Primasoft B C|PR £6.95 Howszat Gm | A&F B C|GE £6.90
GCE Maths (0] 1 2 Ed |Bryants AB C|HW £9.50 Human Blood Groups Ed | Garland B ClJX £15
Genetic Code Ed | Garland Comp. B ClJX £17.65 Hunchback Gm | Superior Software |B C|SE £7.95
Geography Map Ed | Bryants B CIHW £4.85 Hydraulics Ed | Database Software | A, B C|NU £5.50
Geography ‘France Germ- Hyperdrive Gm | UK B ClIT £6.50
any/ltaly, U.S.A. Spain India| Cd |Corona B ClJY £5.00
German lrreqular Verbs Ed |Carsondale B c|cDb £13.80 *...1 Do Do | Acornsoft B ClAL £12.65
Get it Right Ed | Sulis B clsu £9.95 Index Ut | Microwave NW B C|MwW £6.95
Get Set Ed | Griffin B C|GR £9.95 Index Numbers-Basket Bs | Micropax B CIMP £7.95
Get the Message Gm | Dial B C.D|DL £4.95, Index Numbers-Changer Bs | Micropax B C|MP £7.95
£6.50 Inheritance Gm [S.W. Hessel S/'W |B  C|IW £5.95
Ghost /Diamonds Gm | A Lane A.B cCloc £3.00 Inheritance Ed | Garland Comp. B ClJX £34.70
Ghost Maze GM | Software for All B  C|HN £6.95 Inkosi Gm | Chalksoft B CIKT £5.95
Gideon's Gamble Gm | Superior Sofiware |B C|SE £7.95 Intervention commercial Bs | System B C|SY £345.00
Glooper Gm | Microplus B ClAM £6.95 Intervention educational Ed | System B Cc|SY €115.00
Glycolysis - TCA Cycle Ed | Garland B ClJax £15.00 Intro Ed | Clares AB C|CL £7.95
Gobbler Gm|MGB B CIMG £5.45 Introducing Map Skills 1/2 Ed | Cambridge Micro |B C,D|CM £13.95,
Golf Gm | Microplus B C|aM £4.95 £1.62
Golf Gm | Computersmith B ClLC £5.50 Introduction to
Golforama Gm | Dial B C.D|DL £4.95, Microcomputing in Ed | Hutchinson B C|HN £17.25
£6.50 Teaching
Grand Prix Gm | Sofiware for All B C|HN £5.95 Invaders Gm | Software Invasion |B clis £6.95
Grand Prix Gm | Microplus AB C|AM £4.25 Invaders Gm | Superior Software |B C|SE £7.95
Graph Capers, Junior Ed | Gem B C|GM £7.50 Invaders Gm | Software for All AB C|KN £6.95
Graph Capers Senior Ed | Gem B C|GM £8.50 Invaders Gm | Hexagon S/W AB ClJA £6.00
Graphs Ed |Bryants AB C|HW £4.85 Invisible Man Ed | Chalksoft B CIKT £5.95
Graphic¢s Aid Pack Ed |Microwave NW B C|MW £8.95 Invoicing Bs | Acornsoft B DAL £24.95
Golf Gm | Bryants S/W B ClHW £4.88 Invoices and Statements Bs | Gemini B C|GM £19.95
Golf Gm | Bug Byte B C|BB £7.00
Golf Gm | Computersmith B C|LC £5.50 Janeplus Ed |Longman B C|LM £14.50
Gomoku Gm [ Micro Power AB C|GK £3.95 Jars Ed | Acornsoft B CJAL, £11.90
Graphics Package Ut | Salamander B C|NZ £24.95 JCB Digger Gm | Acornsoft B C[AL £9.95
Software Jigsaw Puzzle Ed |Ega Beva B C|EB £9.95
Graph and Charts Pack Bs | Acornsoft B.E C|AL £9.95 Johnny Reb Gm | Lothlorien B C|Lo £6.95
Graphics Pack Ut | Bug-Byte B C|BB £9.50 J.R. Gm | Software for All B C|KN £6.95
Graphs (Arithmetical) Ed | Bryants B ClHW £4.85 Jumbles Ed |Bryants S/W B C|HW £4.88
Great Britain Ltd Gm | Hessel B C|HS £5.95 Jumbo Gm | Molimerx B Cl|Ad £17.25
Grig Blitz Gm | Computercat B clce £5.95 Jungle Ambush Gm | Kindsoft B C|KU £6.50
Group Statistics Bs | Micropax B Cc|MP £7.95 Junior Maths Ed |Aztec AB C|AZ £3.00
Junior Maths Pack Ed |Program Power B C|GK £6.95
Junior Word Splits Ed |Sulis B C|SU £9.95
Just a Mot Ed | Sulis B c|Su £9.95
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Katakombs
Keyrecog

Kidney

Kingdom of Hamil
Killer Garilla
Konexion
Kopi]iger

Kremlin
Kubla Khan

Labyrinths of La Coshe
Landfall

Language Tutor

La Princesse (French)
Language-Lab

Landfall & Serpent
Laser Command

Laser Zone

Launching Logic

Learn Addition

Learn Subtraction
Leap Frog

Learning Compendiun |
Learning Compendiun Il
Ledger

Letters

Let’s Count

Library Classification
Library Dewey Classification
Life

Life Plus

Lift

Lift off with Numbers
Linear Programming
Linear Regression, Correlation
Lines and Angles
Link-4-Plus

Lisp

Lisp

Logo-Forth

Logo 2

Longitudinal Waves
Look it up
Lorry/Farm

Lords of Time

Lost City

Lunar Rescue

L Trap

Lunar Lander

Magic Adventure
Mailer

Mailing List
Mailing B

Mailing System
Map Rally
Making Ends Meet

Mansion Murders
Mark Book

Mark Book
Martian Attack
Masterbard Hamlet
Master Copier
Master Copier
Masterfile

Mastermind
Maths Invaders
Maths Man
Maths Pack
Maths Pack

Maths Topics 1
Maths Topics 2

Mathspell

Maths Topics 1
Maths Translation
Maths Tutors, Graphs
Maths Tutors, Vectors

Gm
Ed
Ed
Gm
Gm
Gm
Ed

Gm
Gm

Gm
Gm
Ed
Ed
Ed
Gm
Gm
Gm
Ed
Ed
Ed
Gm
Ed
Ed
Bs
Ed
Ed
Ut
Ed
Gm
Gm
Ed

Ed
Bs
BS
Ed
Gm
Ut
Ut
Ut
Ut
Ed
Ed
Ed
Gm
Gm
Gm
Gm
Gm

Gm
Ut
Bs
Bs
Bs
Ed
Ed

Gm
Ed
Ed
Gm
Ed
Ut
Ut
Ut

Gm
Ed
Ed
Ed
Ed
Ed
Ed
Ed
Ed
Ed

Ed
Ed

Golem

Ed. Soft

Garland

Acornsoft
Program Power

M and M Software
Cambridge Micro

Doctor Soft
Blue Moon

Program Power
Virgin Games
Rainbow Research
Aztec S/W

M and M Software
GT Software
Program Power
Salamander
Shiva

ABC Primary
ABC Primary
1JK Software
Ega Beva

Ega Beva

Micro Aid
Chalksoft

AS.K

Aztec

Aztec S/W

Ixion

Mayday
Cambridge Micro

Shiva

Micropax
Micorpax

4MAT

ABC Software
Acornsoft

Aztec

H.C.C.S.
Computer Concepts
Heinemann

GED Software
Primary Programs
Level 9

Superior Sofiware
Alligata

Gem

A&F Software

Kansas

ASD Ltd

Gemini

Micro-Aid
Acornsoft

Bourne
Cambridge Micro

Challenge Games
Carvells

BBC

Micropower

Sulis

Aztec

Aztec S/W
Beebug

Micro Power
Stell

GED Software
Ega Beva
Dial

Cambridge Micro
Cambridge Micro
Diamondsoft
cup

Corona S/W
Salamander

mwm
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mm

OB
ES
JX
AL
GK
MM
CM

DO
BM

GK
VG
RR
1B
MM
Jw
GK
NZ

AB
AB
1J
EB
EB
1Z
CH
AK
AZ
1B
IN
X
CM

sV
MP
MP
FM
KR
AL,GA
AZ
HC
Gd
EH
GD
PP
cu
SE
AG
GM
GE

KA
AS
GM
1z

AL
BO
CM

CcG
CA
KB

SuU
AZ
1B

BE

GK
ST

GD
EB
DL

CM

DS
up
JY
SA
SA

£5.95
£4.95
£12
£9.95
£7.95
£5
£15.00
+ VAT
£6.95
£8.95

£7.95
£7.95
£5.00
£6.50
£7.50
£6.50
£7.95
£7.95
£14.95
£6.50
£6.50
£7.50
£11.95
£9.95
£5.95
£6.95
£9.95
£6.50
£6.50
£4.75
¥4.49
£15.00
+ VAT
£14.95
£12.95
£7.95
£5
£6.95
£16.85
£16.85
£59.00
£10.00
£12.50
£4.50
£3:95
£9.90
£7.95
£7.95
£8.50
£6.90

£8.50
£5.75
£19.95
£7.95
£24.95
£8.97
£15.00
+ VAT
£6.95
£5

£15
£7.95
£12.95
£6.50
£6.50
£10.00,
£19.00
£3.95
£7.95
£4.00
£11.95
£4.95,
£6.50
£13.95
+VAT
£15.00
+VAT
£7.95
£18
£6.00
£9.95
£24.95

OB

oc

oD

OE

OF

oG

OH

orT

CA

CR

cD

CcG

CH

cs

CcT

cu

CX

CONTINUED OVER

SO

Golem Ltd

77 Qualitas
Bracknell

Berkshire RG12 4QG

A Lane (Software)
12/316 Seaside
Eastbourne

East Sussex BN22 7RH

ASP Software
145 Charing Cross Road
London WC2H OEE

Micromail
PO Box 34
Leighton Buzzard LU7 88J

Swift Link Software
118-120 Wardour Street
London W1V 4BT

Odyssey Software

8 Greenbrook Avenue
Hadley Wood

Barnet

Herts EN4 OLS

Edu-CAL

28 Ingersoll Road
Shepherds Bush
London W12 7BD
01 743 1579

Oxhey Tutors
19 Tudor Walk
Watford

Herts WD2 4NY

Carvells
3/7 Bank Street
Rugby

Carswell Computers
Carswell Barn
Faringdon

Oxon SN7 8JN

Carsondale Enterprises Lid
44 Kingsway
Stoke-on-Trent
Staffordshire

§T4 1JH

Challenge Games
64 Ferndale Road
London EI11

Chalksoft Ltd
37 Willowslea Road
Worchester WR3 7QP

Stable Software
Compton Street
Compton

Nr Winchester
Hants

Cottage Software
Heather Cottage
Selly Hill

Whitby

North Yorkshire

Level 9 Computing

229 Hughenden Road

High Wycombe
Buckinghamshire HP13 5PG

Contex Computing
15 Woodlands Close
Cople

Bedford MK44 3UE

Bug-Byte
Mulberry House
Canning Place
Liverpool L1 8JB

BE

BK

BM

BO

BU

DB

DcC

DK

DG

DO

DS

- EB

EG

EH

Ed

EL

ET

EU

RE SUPPLIERS

Beebugsoft

PO Box 109
High Wycombe
Bucks HP11 2TD

BAKsoft
34 Humberstone Road
Cambridge

Blue Moon Software Co.
Freepost

Swanley

Kent BR8 7UY

Bourne Educational Software
Headbourne Worthy
Winchester

Hants SO023 78Q

Busco

16 Colwill Walk
Mainstone
Plymouth

31 Topcliffe Mews
Wide Lane

Morley

Yorks

D.A.C.C. Ltd

23 Waverly Road
Hindley

Greater Manchester

WN2Z 3BN

DK Tronics

Unit 2

Shire Hill Industrial Estate
Saffron Walden

Essex CB11 3AX

Dialog
19 Short's Gardens
London WC2H 9AT

Doctor Soft

258 Coneygree Road
Peterborough

PE2 BLR

Diamondsoft Ltd
Cheadle Hulme
Cheadle

Cheshire SK8 5YB

Ebury Software

National Magazine House
72 Broadwick Street
London W1V 2BP

SESS Ltd

Central Trading Estate
275-277 Bath Road
Bristol BS4 3EH

Heinemann

Computers in Education
22 Bedford Square
London

Logic Systems
85 Hemingford Road
Cambridge

ECL Software

29 Richmond Close
Ware

Herts $G12 0EN

Etna Software
West End House
West End Lane
Marshchapel Lincs

Educare
139a Sloane Street
London SWIX 9AY
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- 4 MODELS A/B

s DESI
ETEXT PACK : Computer Aided D 2§~aqe
Jetoxt Editor and Tutor For the BBC micra model B

For the BBC micro model B TTEVERSION
CASSETTE VERS

&
i
Matching Ed |Clares AB C|CL £5.95 Note Invaders Package Ed | Chalksoft B C|CH £9.25
Maze Invaders Gm |Micro Power B C|GK £4.95 Number Balance Ed | Acornsoft AB C|AL, £11.90
Maze Man Gm |CJE B CINV £6.00 Networks-Basic Bs | Micropax B C[MP £12.95
Microcomputers Networks-Pert. Bs | Micropax B c(mp £17.95
Micro Budget Do [Micro Power AB C|GK £6.95 Networks-Big Part Bs | Micropax B DIMP £75.00
Meditor Ut |MED B C|MD £9.50 Number Bond Ed | Primary Programs |B c|ppP £3.95
Medmon Ut |MED A.B C|MD £9.95 Number Chaser ED | ASK B C|AK £9.95
Membership Manager Do |Acornsoft B C|AL £9.95 Number Fun Ed | Griffin B C|GR £9.95
Memocalc Bs |Microaid B Ccliz £9.95 Number Lang Ed | Dial B C.D|DL £4.95,
Mental Arithmetic Tests Ed |Small School B CIsSM £6.95 £6.50
Mercy Mission to Mars Gm |D.A.C.C. B cibC £5.95 Number Puzzler Ed | ASK B C|AK £9.95
Meteors Gm |Acornsoft B,E C|AL £9.95 Number Gulper Ed | ASK B C|AK £9.95
Metrics (5) Ed |Chalksoft B C|KT £9.95 Number Rally Ed | Longman B C[LM £9.95
Microbial Pop. Dynamics Ed |Microwave NW B CiMW £7.00 Number Skills 0-20 Ed | Longman B CILM £9.95
Micro Man Gm |Pro S/W B C|LD £8.00 Number Skills 0-999 Ed | Longman B C|LM £9.95
Micro Maths Ed |LCL A.B C|KA £24.50 Nursery Rhymes Ed | Ega Beva B C|EB £9.95
Middle Kingdom Gm |Pro Software AB C £7.95
Microtext BS |Acornsoft B C|AL £49 85 Odds on Geography Ed | Dial B C.D(DL £4.95,
Microtype Ed |Kansas B C|KA £12.50 £6.50
Mined Out Gm | Quicksilva B Cc|Qs £6.95 0Odds on Inventors Ed | Dial B C,D|DL £4.95,
Miner Gm |Ixion B ClIN £6.90 £6.50
Minefield Gm |Eduquest AB CINW £5.95 0Odds on Monarchs Ed | Dial B C.D|DL £4.95,
Minefield Gm |A&F Software AB C|GE £6.00 £6.50
Missile Base Gm |Acornsaft B C|AL, £9.95 Odds on Musicians Ed | Dial B C.,D|DL £4.95,
Missile Control Gm [CJE B C|NV £9.00 £6.50
Microcomputers Odds on Writers Ed | Dial B C.D|DL £4.95,
Missing Signs Ed |Acornsoft AB C|AL £11.90 £6.50
Mission Impossible Gm |Aztec S/W AB C|IB £6.50 Oblivion Gm | Bug-BYte B C|BB £7.50
Mitosis Ed |Garland B ClJX £15 Old Father Time Gm | Bug-Byte B C|BB £9.50
Mixed Games Gm |[LJK.S/W AB C|IT £3.95 Qil Gm | Computersmith B CJLC £5.50
MMaths Ed |[Ed. Soft B C|ES £4.95 One to Nine Ed | Acornsoft B C|AL £9.95
Model A Invaders Gm [LJ.K. S/W AB C|IT £4.95 1-2-3 Snap Ed | Ega Beva B C|EB £11.95
Model B Invaders Gm |LJK.S/W B ClIT £6.95 Optimon Ut | Optima B C|op £9.95
Moments + Van Ed |RJE Software B C|Rd £4.95 Optics Ed | Hutchinson B C|HN £18.40
Money Box Ed |Bryants AB Cl|HW £4.85 Options Ed | System B C|SY £23.00
Monster Maze Ed |Kingfisher AB C|KF £6.90 Options Table Ed | A. J. Vision B ClAV £14.95
Monsters Gm |Acornsoft B,E CJ|AL £9.95 Order Processing Bs | Acornsoft B D|AL £24.95
Monster Battles Gm |Bryants S/W B CHW £4.80 Oscilloscope Ed | RJE Sofiware B C|RdJ £6.95
Moon Raider Gm |Program Power B.E C|GK £7.95 Othello Gm | Computer Concepts|A,B,EC|GJ £8.95
Morse Code Ed |Philip Dodderidge |B C|PD £6.50 Othello Gm | Computercat B C|CC £8.95
Morse Code Fun Ed |Aztec AB C|AZ £3.00 Othello Gm | Sapphire B C|SH £5.95
Moving Molecules Ed |C.U.P B CIEP £13.95
Mr T's Alphabet Games Ed |Ebury B C|EB £12.95 Paintbox Ut | Beebug B C.D|BE £10.00,
Mt T's Measuring Games Ed [Ebury B C|EB £12.95 £12.00
Mr T's Money Box Ed |Ebury B C|EB £12.95 Painter Gm|A&F B C|GE £8.00
Mr T's Number Games Ed |Ebury B C|EB £12.95 Painting Ut | BBC AB C|JB £6.0
Mr T's Shape Games Ed |Ebury B C|EB £12.95 Paras Gm | Lothlorien B CJ|LO £6.95
Mr T Tells The Time Ed |Ebury B C|EB £12.95 Pareto Anlysis B Micropax B C|MP £7.95
Multi-Aid Ut  |Dynabyte AB C|DB £7.95 Parity Ed | N. Darwood A.B C|JB £10.00
Multifile Bs |Bug Byte AB C|BB £25.00 Pascal Ed | Chalksoft B C|KT £5.95
Multiple Choice Ed |Eduquest B CINW £25.00 Payroll 2 Bs | Micro-Aid B CllZ £13.95
Multiply and Divide Ed |Cottage Soft AB C|CT £7.50 Peeko Computer Bs | Acornsoft AB C|AL £9.95
Munchyman Gm |Micro Power A.B C|GK £5.95 Peggit ED | Ed. Soft B C|ES £5.95
Music Ed |Ed. Seft B ClES £9.95 Password Ed | MP Software B C.D|MP £11.00,
Music Do |B.B.C. AB CIKB £10.00 £14.00
Music Editor Ed |System B C|SY £9.00 Pengwyn Gm | Postern B C|PT £6.95
Music Maker Gm |Rainbow S/W AB CIKS £3.50 Pentiles Ed | Silverlind B C|SL £6.95
Music Synthesiser Ut |Bug-Byte B C|BB £9.50 Perseus and Andromeda Gm | Digital Fantasia B CINT £10.29
Music Master Ed |Merlin B C|MN £6.95 Personal Accounts Do | Kansas B Cl|KA £10.50
Music Processor Gm |Quicksilva AB C|QS £14.95 Personal Money Management Do | Acornsoft B CJAL £11.90
Music Quiz Do |Acornsoft B C|AL £12.65 Pete the Plastered Postman/ Gm | ASP Software AB CJOD £8.50
Musictools 1 Ut  |Musicsoft B C[MS £5.75 Pharoah’s Tomb Gm | A&F Software B C|GE £8.00
Musical Numbers Ed |[Bryants S/W B CIHW £4.88 Philosopher’s Quest Gm | Acornsoft B C|GA £9.95
Musical Number Box Gm |Bryants S/W AB C|HW £3.75 Physics Ed | Program Power A,B.EC|GK £6.95
Mutant Invaders Gm [LJK.S/W AB C|IT £5.95 Picture Maths Ed | A J Visions B C|AV £9.95
MX 80 Type 3 Screen Dump Ut |Software for All AB C|KN £6.95 Picfile Ed | Cambridge Micre |B C.D|CM £20.08
Picture Spell Ed | GED Software B C|GD £5.00
1914 Ed |Cambridge Micro | B C,D|CM £15.00 Pieman Gm | Musicsoft B clms £3.75
+ VAT Pinball Gm | Microbyte B C[MB £5.95 |
Nominal Ledger Bs | Micropower B C|GK £7.99 Perspective Ut | Aztec B claz £6.50 i
Picasso GS Ut | Odyssey B ClOG £4.50
Picsave Ut | Hexagon S/W A.B ClJA £6.00
Pick-a-Word Ed | Ega Beva B C|EB £11.95
4
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SOFTWARE LISTINGS 4

Picture Maker

Pirate

Planes

Planet Invaders
Planetoid

Plegaron People Eaters
Plotter

Population Growth
Poker Dice
Powerboat Race
Polaris

Pontoon

Pool

Population Growth

Procaid

Procflush

Procvar

Proteanse

Princess

Pub games 'Picasso package
Punc-Man

Punctuation

Purchasing

Questionmaster

Q Bert

Railroader
Record Changer
Record Keeper
Recover
Revenge of Zopr
Reversi

Reversi

Reversi

Reversi 1
Reversi 2
Ripple Tank
Road Runner
Road Safety
Robotic Sums
Robot

Rocket Raid
Roman Empire
Roulette

Row of Four
Royalty Quiz
Russian Irregular Verbs
Russian Text Fill

Scales and Decimal
Estimation
Science Pack

Science Fiction Quiz
Sets and Operators
737 Simulator Flight
Scramble

Scred

Scribe

Sea Cliff Erosion

Sea Lord

Sea Wolf

Search for the Jewels
Searchbas

Seed Germination
Seige

Sentence Maker

Sequences

Shirley Conran’s Magic
Garden

Sheepdog

Sheepdog Trials
Shootout

Seek

Sentence Sequencing
Sentence Shaker
747

747

Shadowfax

Ut
Ed
Gm
Gm
Gm
Gm
Ed

Ed

Gm
Gm
Gm
Gm
Gm
Ed

Ut
(8]
Ut
Gm
Gm
Gm
Ed
Ed
Bs

Ed
Gm

kd
Bs
Ut
Ut
Gm
Gm
Gm
Gm
Gm
Gm
Ed
Gm
Ed
Ed
Gm
Gm
Gm
Gm
Gm
Do
Ed
Ed

Ed
Ed

Do
Ed
Gm
Gm
Bs
Bs
Ed

Gm
Gm
Gm
Ut
Ed
Gm
Ed

Ed

Do
Ed
Ed
Gm
Gm
Ed
Ed
Gm
Gm
Gm

Acornsoft
Chalksoft

A&F

Merlin

Acornsoft

R. H. Electronics
Dial

CUP:

Program Power
Futura S/W

Bug Byte

M and M Software
Dynabyte
Cambridge Micro

Micro Aid
Micro-Aid
Micro-Aid
D.K. Tronics
Aztec S/W
Starsoft
Chalksoft
Bryants S/W
Acornsoft

Hutchinson
Superior Software

Stell

Ad Vision

BBC Pubs
Baksoft
Kansas
Microbyte
Kansas
Silverlind
Program Power
Program Power
RJE Software
Superior Software
Bryants

GED Software
Miking S/W
Acornsoft
Lothlorien
Program Power
Software For All
Acornsoft
Carsondale
Carsondale

RJE Software
Dial

Acornsoft

Shiva
Salamandar
Bug-Byte

Stable

Merlin
Cambridge Micro

Bug-Byte
Optima

SJG Soft
Micro-Aid
Garland Comp.
Postern
Arnold-Wheaton

Chalksoft

Acornsoft
Longman
Bryants S/W
MP S/W
Program Power
Acornsoft

GED Software
Doctor Soft
D.A.C.C.
Postern

UExEmEEo®m

PEEEEE®E

FEXRFPETRT PO FPEICIRPTEE
>

==
m
O
=

PEEPEEE ®
w m

2]
oOONOaO0O0 0O 0000000 Donoaoo

PEE>EED
]

=

--N- -]

TEEITFPEEEE

Uoooooo

[=NeXelsRalshe

OO nnn

ce

OOONOOONDOO0OOOOO0OCOCOAD

0

AL
CH
GE
MN
AL
RH
DL

CP
GK
JC

KP

DB
CM

12
1Z
1Z
DK
1B
SR
KT
HW
AC

HN
SE

ST
AV
KB
BK
KA
MB
KA
SL
GK
GK
RdJ
CH
HW
GD
KC
AL
LO
GK
KN
AL
CD
CD

RJ

CH

AL
LM
HW
JZ
GK
AL
GD
DO
DC
PT

Shape Generator Ut
Shapes Package Ed
Shape Snap Ed
Shopping Ed
Shrinking Professor Gm
Shuttle Gm
Signs Ed
Simple Word Processor Ed
Simple Queues BS
Simulation-Surgery BS
Simulation-Carlton Trucks Bs
6502 Development System Ut
Skwosh Gm
Sliding Block Puzzles Gm
Sliding Block Puzzle Ed
Ski Slalom Gm
Slicker Puzzle Gm
Snail Trail Gm
Snake Gm
Snake Gm
Snake Pit Gm
Snapper Gm

Software for All

GED Software

Ega Beva

GED Software

A&F
Molimerx
Acornsoft

A J Vision

Micropax
Micropax
Micropax
Acornsoft
Miking S
Acornsoft
Ega Beva

R. H. Electronics

W

D. K. Tronics

R. H. ELectronics

Kansas

Computer Concepts

Postern
Acornsoft

KN
GD
EB
GD
GE
MX
AL
AV
MP
MP
UP
AL
KC
AL
RB
RH
DK
RH
KA
GJ
PT
AL

-]
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m

£11.50
£8.00
£11.95
£4.50
£8.00
£14.95
£11.90
£9.95
£7.95
£12.95
£12.95
£49.85
£3.95
£9.95
£9.95
£8.95
£6.95
£4.95
£8.50
£6.67
£6.95
£9.95

FTWARE SUPPLIERS

LA Ludinski Computer-Assisted

Learning

24 Avondale Avenue
Staines

Middlesex

LC Computersmith
40 Greenfields Avenue
Bromborough
Wirral
Merseyside L62 6DD

LM Longman Group
Longman House
Burnt Mill
Harlow
Essex

LO Lothlorien
56a Park Lane
Poynton
Cheshire SK12 1AE

MA MP Software and Services
165 Spital Road
Bromborough
Merseyside L62 2AE

MB Microbyte Software
Freepost
Newquay TR7 ZBR

MED

640 Melton Road
Thurmaston
Leics

Ml Microgame Simulations
73 The Broadway
Grantchester
Cambridge
CB3 9NQ

MGB Software Support
52 Barley Croft

Harlow

Essex

MG

MK David McKeran
23 Warwick Drive
East Herrington
Sunderland
Tyne and Wear
MM M and M Software
1391 Leek Road
Abbey Hulton
Stoke-on-Trent
Staffs ST2 8BW

MN  Merlin Computer Producis
18 Mansel Street
Swansea SAl 58G

CONTINUED OVER

MO

MP

MS

Mw

OoP

or

SE

SF

SH

Si

SJ

SL

Micromode

32 West End Avenue
Gatley

Cheshire

Micropax

38 Garrick Green
Old Catton
Norwich

NR6 7AN

Musicsoft

12 Fallowfield
Ampthill

Beds

Microwave NW

24 Belford Road
Stretford

Manchester M32 ODL

Optima Software Ltd
36 St. Petersgate
Stockport SK1 1HL

Oxley Tutors
19 Tudor Walk
Watford

Herts

WD2 4NY

Superior Software
69 Leeds Road
Bramhope

Leeds

Softspot

29 South Crescent
Prittiewell
Southend

Essex SS2 6TB

Shards Software
10 Park Vale Court
Vine Way
Brentwood

Essex CM14 4UR

Simonsoft
Front Street
Topcliffe

North Yorkshire
YO7 3RJ

§.d. Grist

127 Waxwell Lane
Pinner

Middlesex

Silverlind Ltd

156 Newton Rd.,
Burton-on-Trent
Staffordshire DE15 OTR
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4 MODELS A/B

—
Subkiller Gm | D.K. Tronics B C|DKK £6.95
Submarines Ed | GED Software B C|GD £4.00
Suffixes Ed | Golem B C|OB £8.05
Super Fruits Gm | D. K. Tronics B C|DK £6.95
Super Invaders Gm | Acornsoft B C|AL £9.95
Superlife Ed | Golem B.E C|OB £6.90
Superplot Ut | Beebug B C|BE £10.00
Super Spell Ed | Aztec AB C|AZ £5.50
5 Supergolf Gm | Squirrel Software |B C|SS £7.50
\b Super Hangman Gm | LJK. S/W B clIT £3.95
A Survival Ed | System B C|SY £14.95
< ity Survivor Gm | MP Software B C|MP £6.50
‘g:?oker gm S.m.npu(ercal g E t](“ ig;g Swamp Monsters Gm | M P Software B ClJZ £6.50
m 1s1ons o - - i 7 r : s 5
Shoakar ] e B claL £9.95 Swoop Gm | Micro Power B C|GK £6.95
Snorter Gm | Beebug B C|BE £7.50 S/ ~ ] 3
° Tables Test Ed | B ts S/W B C|HW £4.88
Snowball Gm | Level 9 B clcu £9.90 St £ | B i e
Sort M/C Ut | Micro-Aid AB Cl1Z £1.00 Tables Ed | ECL B ClEL £5.99
Sortbas Ut | Micro.Ald LT L E1.00 Table Sums Ed | Griffin B C|GR £9.95
Sotndplas DG SR bionikts Taan Gl £10.00 Tabel Adventures Ed [ASK B clak £9.95
Spacehawks Gm | Computer Concepts|B C|GJ £7.80 Tank Attack Gm | Gem Software B C|GC £7.95
Space Adventure Gm | Virgin Games B C|VG £7.95 J RS G| Salamandar B clsa £7.95
i Gy | e B CIKA £7.25 Tape Copy Ut | Davansoft AB C|NX £7.50
Space Fighter Gm | Superior Software |B C|SE £7.95 Taxcale Ut | BBC Pubs B clkB £17.25
23:2: :;‘i;‘:ldm g'“ g“g’gy:" g - t gg ;:gg Teacher's Toolkit Ed | Wida Software B C|FY £30.00
es m | Bug-Byte ; 1 : ; : ]
S-Pascal Ut | Acormsoft BE C|AL £16.85 Teistaes Baey sl b b o
Spacex Ed |4MAT B C|FM £10.00 : . it . ~ o
; Ten Little Indians | Fantasia |B C .29
n [ Sonare  [8 Cloe 25 et 8 1 e
Space H!-way Gm | Amcom B C AQ ‘;7'45 Tessalations Ed | Cambridge Micro | B D|CM £25.00
Space Kingdom Gm | Software For All B C|KN £7.95 + VAT
o Gy | Progiam Power  |B, 1 GIGK £7.95 Text Grader Ed | Hutchinson B C[HN £28.75
;paceﬁ&]hl Gm | Miking S/W B CIKC £7.95 Text Print Extension Ut | Ratco Soft AB C|RA £2.00
Space i a;;P Gm | Bug BV‘F B (- GA.BB £11.50 Text Processing Pack Bs | Eduquest B CINW £10.00
pace Elghler S M S S o £5.50 Theatre Quiz Do | Acornsoft BE C|AL £12.65
Space Fighter Gm | Superior S/W B C KH £7.00 The Frog Gm | James Hager B cliv £6.50
opstcamesmck S et G £3.99 The Golden Baton Gm | Digital Fantasia [AB C[NT £8.95
Space Games Pack 2 Gm | Futura S/W AB ClJC £3.99 3-D Mouse Maze Gin | Rainbow S/W B clks £3.50
ZPacE bismes ik nok Safo JEiuia S/ W AB CHC £4.99 3-D Maze Gm | Hexagon S/W  [AB C|JA £6.00
Space Games Pack 4 Gm | Futura S/W AB ClJC £4.99 3D Maze G | Earthshiock SN A‘B LK1 £3.00
Space Ranger Gm | Microbyte B CI|MB £7.95 3D Maze G | 13K, S/w B. chr £3.95
Space Trek Gm | Program Direct B CINP £5.99 The Basic Lesson Ed | Ega Beva B C|EB £11,95
S_.pate Pirates Gm | Bug Byte AB C|KP £8.00 The Computer Programme 2
Speicnparts E9. | B oW TR L £ 0 Programs Vol 2 Do |BB.C B c|kB £10.00
Speed and Light Ed | Acornsoft AB CJ|AL £11.90 The Computer Programme
Spellcheck (Wordwise) Ut | Beebug B D|BE £19.00 Programs Vol 1 Do | B.B.C. AB C|KB £10.00
g diiaatis ED | Primary Programs {B  C|PP £3.95 The Golden Baton Gm | Digital Fantasia  |AB C[NT £10.29
ka"f“l Ed | Bryants AB CIHW %4'85 The Graphics Lesson Ed | Ega Beva B C|EB £11.95
;P:,"‘H; Ed =tk B Cl|EL £5.99 The Generators Gm | Quicksilva B c|as £6.95
Sp |n: hdvemure Gm | Acornsoft B ClAL £9.95 The Lemming Syndrome Gm | Dynabyte B.E C|DB £7.95
i EghCoes B Clcx L7 The Frog Gm | Software For Al |B C|KN £7.95
prites | Bectig ESCbine £10.00, The Guns of Navarone Gm|DA.€C. B c|pc £7.95
S £12.00 The Theorem of Pythagoras Ed | Small School B C|SM £6.95
il eS| veiemy o] £24.15 The Ring of Time Gm | Kansas B C|KA £9.50
.squa: Sl i Gm Az_‘“ S/W AB CliB £5.50 The Typing Master Do | Anthony Ashpitel | B ClAA £20.00
tprdaedaiand Varinnces Doy copay B e The Wizard of Akyrz Gm | Digital Fantasia |B  C[NT £10.29
pmaie Q| Kadusott B Ky e The Garden Ed | Clares AB clcL £6.95
SABTiEnces o [[Mvdiisoft #B Gk £300 The Time Machine Gm | Digital Fantashia | AB C|NT £8.95
Star Patrol Gm | Kudusoft B C|KU £6.50 There Ed | Gotem B clos £8.05
Starship Command Gm | Acornsoft B.E CJAL £9.95 3.Deep Space Gm | Postern B cler £7.95
Star Trader Gm | FBC Systems B C|FB £9.50 3D-Tankzone Gm | Dynabyte B clpB £7.95
Starfighter Gm | FBC Systems B C|FB £7.50 Tine Ed | stell B clst £7.95
Star Trek Adventure Gm | Superior Software |B C|SE £7.95 Timeman Two Ed | Bourne B.E C|BO £8.97
Star Trek Gm | Program Power  |AB C|GK £5.95 g St Ed | Bourne ABEC|B £8.97
::ar :ialzel gm Ea‘liaba;e Software |B CINU £7.50 Time Series Analysis Bs | Micropax B C|MP £7.05
e aly | Kuduso i L kG a0 Timetabling OPT 1-6 Ed | Hutchinson B C|HN £17.25
Biaciek G andy i Sl b W BB G0 £5.95 Timetabling TT 1-6 Ed | Hutchinson B C[HN £17.25
atar Jeck Gm | Hexagon S/W  |A.B ClJA £5.50 Time Traveller Ed | Sulis B Clsu £9.95
Statpack . Ed Mlc.m-Ald B ciz £9.95 Timetrek Gm | Micro Power B.E C|GK £6.95
Starter Word Splits Ed | Sulis B C|Ssu £9.95 Tiny Pascal Ut |H.C.C.S. AB E|HC £59.00
Stock Control Bs | Acornsoft B D|AL £24.95 Titrations Ed 5;5[;]’“ Bl clsy £14.95
Stock Control Bs | Gemini B C|GM £19.95 Toolbs Ut | BBC Pubs B C|KB £21.00
Stock Control, classification BS | Micropax B C|MP £7.95 Toolkit Ut | Beebug B E|BE 527:00
e S i B CimMp £7 98 Touch Typist Ed |Computercat B clcc £9.95
Stock Control-Rog and Rol Bs | Micropax B C|MP £7.95 Touch Ed | Technical AB clte £4.95
Story ‘A’ Ed | Chalksoft B C|KT £6.95 S e T S, : ; ;
Story A — Spanish Gold Ed | Chalksoft B C|CH £7.95 Towering Infernc Edl | Sulis B clsu £9.95
teiden =N | Brasis S/ S £8.85 Tower of Alos Gm | A&F Sofiware | AB C|[GE £6.90
Stock Valuation Bs | Micropax B C|MP £7.95 Travers Ed |Bryants AB ClHwW £4.85
Stock Ed | System B Cls¥ £14.95 Towns of Britain Ed | Aztec S/W AB C|IB £6.50
Statez] Bs | ME & P Products |A,B ClKK £15.00 Towntest Ed | Silverlind B ClsL £6.50
3-D Ice Hockey Gm | Computersmith B C|LC £5.50
3inl Gm | R. H. Electronics | A,B C|RH £7.50
Trafalgar Gm | Squirrel Software | B C|sS £8.00
—
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2002
Trailblazer

Tramix

Tree of Knowledge
Transistors Revenge
Triangles/Regular Shapes
Tripute

Twenty Crosswords
Turtle Graphics
Type Easy

Type Invaders
Typing Tutor

Ultima-File
Ultracale
Unima

Utilities Package
Unoriginal Games
Util-1

Unility Pack
Utilities

Utilities

Utilities

Utility A

Utility Pack

Vader Raid

Valley

Valley of the Pharoahs
Varkman  Meanies
View Printer Drivers
Views  Faces

Viper

Vocab

Vogon Attack

Vortex

Vu-calc
Vu-file
Vu-type

Wall
Watts in Your Home

Whatsit
What's it Worth?

Where?

Where?

White Knight Mark Eleven

Whitewash

Whole Number Arithmetic

White Barrows Conquering
Everest

Wizard

Wolfpack

Woodstock

Wordflash

Word Hunt

Wordmaster

Word Perfect

Wordpower

Word Processor

Wordprocessor

What's Your Reason?

Wordscan

Word Sequencing
Wordspell

Words, Words, Words
Wordsworth

Wordy

Word Sequencing
Word-Square

Wordsworth
Wordy
Worded

Gm
Ed

Gm
Ed
Gm
Ed
Gm

Gm
Ed
Ed
Ed
Ed

Dm
Bs

Gm

Ut
Gm
Ut
Ut
Ut
Ut
Ut
Ut
Ut

Gm
Gm
Gm
Gm
Ut
Ed
Gm
Do
Gm
Gm

Bs
Bs
Ed

Gm
Ed

Ed
Ed

ED
Ed
Gm
Gm
Ed
Gm

Gm
Gm
BS
ED
Ed
Ed
Ut
Ed
Bs
Ut

Gm

Ed
Ed
Ed
Ut
Ut
Ed
Gm

Ut
Ut
Ed

Superior Software
Arnold-Wheaton

D. K. Tronics
Acornsoft

Soft Spot

Primary Programs
Dial

NEC
Acornsoft
Carswell
Carswell
Contex

Ixion
BBC Publications
Dial

Salamander
McKeran

Gem Software
Computersmith
Qualitysoft
ASD Lud
Golem
Micro-Aid

Ega Beva

FBC Systems
ASP Software
FBC Systems
Aardvark Software
Acornsoft

Primary Programs
R. H. Electronics
Beebug

Micromail
Software Invasion

Psion
Psion
BBC Pubs

Program Power
Cambridge Micro

Ed. Soft
Arnold-Wheaton

Primary Programs
Program Power
BBC Pubs
Amcom

RJE Software
ASP Software

Quicksilva
Doctor Soft
Micropax
Ed. Soft
Acornsoft
Sulis
Doctor Soft
Sulis
Gemini
ASD Lid
Arnold-Wheaton

Dial

Acornsoft
Griffin Software
ASK

lan Copestake
Odyssey
Acornsoft

Dial

lan Copestake

Odyssey

Processor
Applications
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(gislolele)

OO0

SE
AW

DK
AL,
SF
PP
DL

NC
AL
CR
CR
CX

IN
KB
DL

SA
MK
GC
LC
QT
AS
OB
1Z
EB

FB
AS
FB
18]
Al
PP
RH
BE
OE
15

PS5
PS
KB

GK
CM

ES
AW

PP
GK
KB
AQ
RJ
AS

DO
MP
ES
AL
SL
DS
Su
GM
AS
AW

AL
GR
Ak
IC

AS

-|AL,

DL

Ic
G
AP

GA

GA

£7.95
£12.95
+ VAT
£6.95
£9.95
£6.95
£3.95
£4.95,
£6.50
£6.90
£16.85
£8.95
£6.95
£9.99

£7.50
£74.95
£3.95,
£5.50
£9.95
£2.00
£9.95
£5.50
£4.00
£5.75
£5.95
£5.95
£7.95

£7.50
£11.45
9.50
£4.00
£9.95
£3.95
£8.95
£10.00
£6.33
£7.95,
£11.95
£14.95
£14.95
£16.10

£5.95
£13.95
+ £1.62
£4,95
£10

+ VAT
£3.95
£6.95
£11.50
£5.95
£7.95
£11.45

£6.95
£7.95
£2.95
£4.95
£11.90
£9.95
£9.95
£9.95
£19.95
£5.75

£10
+ VAT
£6.50,
£8.00
£11.90
£9.95
£9.95
£17.25
£5.75
£11.90
£4.95,
£6.50
£17.25
£4.50
£5.95

Wordpro Bs
Wordscan Bs
World Geography Ed
World Geography Ed
Xanagrams Gm
Zarm Gm
X CAL Ut
Zany Kong Gm
Zombie Island Gm
Zombies Gm

SOFTWARE SUPPLIERS

SM

$0

sP

sQ

SR

SSs

ST

su

SY

TE

uP

vi

VG

PD

Small School Software
41 Sinah Lane
Hayling Island
Hampshire

PO11 OHJ

Solar Soft

5 Westmorland Drive
Camberiey

Surrey GUI5 1EW

Sapphire Software
Box 67

Wakefield
Yorkshire

Square Software
12a Uplands Terrace
Swansea

W Glamorgan

Starsoft

9 Chatsworth Road
Worsley
Manchester

M28 4NU

Squirrel Software

4 Bindloss Avenue
Eccles

Manchester M30 0DV

Stell Software
36 Limefield Ave
Whalley

Lancs BB6 9RJ

John Wiley and Sons Ltd
Distribution Centre
Shripney Road

Bognor Regis

West Sussex PO22 9SA

System Software
12 Collegiate Crescent
Sheffield $10 2BA

Technical Education
112 City Road
London EC1

Cambridge University Press
Edinburgh Building
Shaftesbury Road
Cambridge

Visions Software
1 Felgate Mews
Studland Street
London W6

Virgin Games
61/63 Portobello Road
London W11 3DD

Philip Dodderidge
4 Grange Close
Woodford Green
Essex IG8 948

1JK Software
Dial

Program Power
AMAT

Postern
Micropower
H.C.C.S.

Solar Soft
Software For All
Micro Power

PS

PR

PT

PV

Qs

QT

RJ

PP

RA

RH

RO

RS

SA

B It £10.50
B C|AD £12.00
B C|GK £6.95
B C|FM £10.00
B C|PT £6.95
B C £7.95
16K E|HC £65.00
32K C|S50 £6.50
32K C|KN £6.95
16K C|GK £3.95

Psion Ltd

2 Huntsworth Mews
Gloucester Place
London NW1 6DD

Primasoft

2 Spinney Close
Glossop
Derbyshire

Postern Ltd

PO Box 2
Andoversford
Cheltenham
Glas, GL54 58W

Private Tutor

29 Holloway Lane
Chesham Bais
Amersham

Bucks

Quicksilva Ltd
Palmerston Park House
13 Palmerston Road
Southampton SO1 ILL

Qualitysoft

4 James Close
Bridgend

Glamorgan CF32 98J

RJE Software

143 Montague Road
Leytonstone
London E11 3EW

Primary Programs
Claypits

Debden Road
Saffron Walden
Essex CB11 34§

Ratco Software
3/177 College Road
Maoseley

Birmingham B13 9LJ

R. H. Electronics
Chesterton Mill
French's Road
Cambridge CB4 3NP

Romik Software
272 Argyle Avenue
Siough

SL10 4HE

Rainbow Research
288 High Street
Ponders End
Enfield EN3 4HF

Redshift

12c Manor Road
Stoke Newington
London N16

Salamandar Software
17 Norfolk Road
Brighton

East Sussex

BN1 4AA
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MODELS A/B ELE

PROGRAMMING/MACHINE CODE

Machine Code

Peter Voke

capers

The most interesting programm-
ing on the BBC micro — or any
other, come to that — involves
manipulating the screen.
Graphics is on one side of the
coin, while text is on the other.
All of these activities, from out-
puting one character to setting up
a graphics window, clearing it,
and drawing something in it in a
particular colour, are handled in
the BBC micro operating system
by a large set of routines called
the VDU drivers.

This arrangement makes ac-
cess to all screen handling
routines in the BBC micro par-
ticularly easy. In BASIC, the
VDU command essentially just
feeds a sequence of bytes to the
VDU drivers. Many of the most
commands such as PRINT,
PLOT, MODE, CLS, MOVE,
DRAW and so on are simply
more convenient ways of access-
ing particular VDU sequences.

LAND OF OS

From machine code, the same
sequence of bytes can be passed
to the VDU drivers by loading

Peter Voke lifts the lid of BBC
BASIC and looks at the machine
code mechanics below.

them into the accumulator one at
a time and calling the address
OSASCI (or OSWRCH), which
points through a vector in Page 2
to the VDU driver entry point. By
storing the sequence of bytes as
data in memory, a simple and ef-
ficient routine can perform all
these tasks.

To illustrate the principles,
let's work from a short BASIC
program that uses a variety of
common screen commands, and
see how a machine code
subroutine can do it. Program 1 is
the starting point in BASIC, and
it is just about 100 bytes long.

I shall assume everyone
knows that all these commands
go through the VDU drivers, and
can be performed using the VDU
command. The proof, if needed,
is in program 2. The sole dif-
ference is that MODE 2 resets
HIMEM, while VDU 22 does not.
Notice the way that the words

“VYDU DEMO” have been turned
into a sequence of bytes. This is
quite simple; the command line
REPEAT A$=GET$:PRINT A$*
"ASC (A$): UNTIL FALSE may
prove useful.

The third version of the pro-
gram has gone one further step
towards machine code. The VDU
sequences have been run
together, and the numbers in the
MOVE and DRAW commands
that have to be sent as two bytes
have been split up into the two
bytes. For instance 1200; has
become 176,4, since 1200 DIV
256 is 4 and 1200 MOD 256 is
176. Notice the “low” byte comes
first.

Version 4 is as close to the
method used in machine code as
BASIC can get. The bytes are
stored somewhere, read in one at
a time, and passed to the VDU
driver routines. An ‘“end-of-
sequence” byte is used to tell the

computer when to stop. A zero
byte would be an obvious choice,
but occurs in the sequence of
bytes naturally and is therefore
no good. | have chosen to use
255 (&FF).

Finally, a machine code ver-
sion is assembled in program 5.
The VDU sequence is first put in-
to memory one byte at a time, at
location &C00. (If you have
BASIC II, you may prefer to use
the byte indirection pseudo-
operations EQ to do this.) Any
lcoations would do, so long as
they do not interfere with the ac-
tion of the assembler or the pro-
gram when it finally RUNS. For
instance, &CO00 is not suitable if
user-defined characters are to be
set up (VDU 23. . .), since they
are stored in page &C.

REAL CODE

The machine code is then
assembled. Notice the use of the
byte 255 (&FF) to check for the
end of the sequence. An extra
couple of op-codes are included
to allow the sequence of bytes to
run over the end of a page.

REM PROGRAM 1

18 REH PROGRAHM T

28 vbpuzez,Z

I3 Ypuis.o.1

4@ UDUZS.4,18@:6008;
58 VDU2S5,85,188;408;
68 UDU17,132:VDU17.6

70 VDU31.5,16,32.86,68,85,32,68,6%9,77,7%,32.1

8@ END

1BREM PROGRAN 3
2evpucz.2.18.6,1.25,4.,
3BvbU25.,85,1988,8,88.2,
4@YUDU31,5,16,32,8646,68.85.32
SBEND

1BREM PRCGRAM &

Z2BREPERT

JBREARDIX:IFIX{233 VDUIX
@BUNTILIX=C5S

S5@END
6@DATAZZ,C2.18,@.1,258.4,100,
78DATAZ5,85,168.0,88,2,25,85,
8BDATAR31,5.,16,32,86,68.:85,32,

:UDUZS: 4,

:VpU2S.,85,12008; 600

186,0,144,1.,25,
25.85.174,4.88,

106, 566:PLOTES, 1280, 6

i
28 MooEZ

36 GCOLE.1

4@ MOVE108,4B88:MOVE1286.480:PLOTES,
58 COLOUR1IZIZ:COLCURS

a@ INT TRB{S,16)" VDU DEMD

78 END

1280:486:

(7]

1 176:4,164,1

4
2.17,132,17.6
168+ 69,77.79,32,13
144,1,25.64.176,0.146.1
176:4:88,2,17,132,17:¢
68, 489.77.79,32,13,255

18 REM PROGRAH 5

29

3@ DATRZZ,Z2.18.,6.1.
=

48 DATRZ5,85,188,8,
50 DATA31.5,146.32.8
60

7@ PX=8C80

88 REPERT

98  READIY: 7PX=I1%:PY=P}+]

188 UNTILIX=255

118

128 O0SASCI=AFFE3

138 FOROD=1TO3STEFRZ

149 PX=aCES

i5@ L

18 GPT ©

176 . GRAF

186 \ ROUTINE TO0 OUTPUT VDU SEQUENCE
199 STX &71 \ARDDRESS HIGH BYTE

bud 21 ] LDR HE

218 5TR 578 “PAGE LOW BYTE = &
228 JLogP

23@e LDA{&7E),Y “LOAD CHARRCTER

248 CHP MA&FF WCHECK END OF SEQUENCE
zse BE® RTRM

248 J5R 0SASCI “QUTPUT CHARACTER

278 INY NINCREMENT THE INDEX
2@ BNE LOOP “CHECK PAGE BOUNDARY
70 INC &71 VINC PRGE IF BOUNDARY CROSSEC
388 JHP LOOFP

iie .RTRN RTS

328 ]

338 NEXT ¢

340

358 K¥=&C:¥¥=8:CALLACEB
3@ END

25,46.1008.8,
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Lineage: 40p per word.

A & B COMPUTING

B =

ngi display: £9.00 per single column centimetre.
Ring for information on series bookings/discounts.

All advertisements in this section must be prepaid
Advertisements are accepted subject to the terms and conditions
printed on the advertisement rate card (available on request)

SOFTWARE EDUCATIONAL

PH

EBUCATIOMAL BOF TWARE

76 Woodville Road, Exmouth EX8 1SW
Tel: (0395) 275741

Cassette based Educational Software
for BBC micro. Suitable for all from 7 to
18. Programs from £4.95 include
Whatsit (20 questions type game)

Wordflash (1o aid in the increase of
reading ages). MMaths/Placeval (add
subtract, divide, multiply and check
place values). Progo (5.95 LOGO style
includes DRAWN, MOVE, TURN and a
manual). Also TRANSformation geo-
metry, ANAGRAM and BASICALLY

BBC BASIC Booklet (£1) & others

BBC SOFTWARE EXPENSIVE?

I.R.L. present 1) WandN -22K af fun
and learning f ear olds for
just £3.50

versatile pr
and charact
graphics
written. S
variable. Id

aid. Introd
Both progra
Further deta
Education
Stevenage SG1 1RJ

ECONOMICS
ON THE BBC MODEL B

es to comple-
rses (O & A

individual use. Manual incl

Beecon Educational Sollware

(Ref AB) 16 Kingrove Avenue,
Beeston, Nottingham NG9 4DQ.

TYPE INVADERS BBC B. attack
by letters or words, kill by typing
them correctly, 10 different levels,
4 speeds, suits child or expert
Cassefte £6.95 Disc £10.50
Carswell Comptuers, Carswell
Barn, Faringdon, Oxon SN7 8JN

PASS O & A LEVEL|
CHEMISTRY

8 prngrammes for lndlvidual revlllon
Tape 1 O-lev
Tape 2 A

.mleqw ;f
E 5 or at £15 for U
p&p) from: E.H.B. [Soﬂ'wxe) 55 ngham

FRENCH invanders BBC B. Attack
by French words, kill by typing
English equivalent, or vice-versa,
many levels. Also in German
Italian and Spanish. Cassette
£7.95, disk £11.50. Carswell
Computers, Carswell Barn, Farin-
coond, Oxon SN7 8JN

ISIS VIDEO

Specialists in Educational Software
Software and Textbooks/Software
Packages from ABC to A-Level. Many
major publishing houses included in
our comprehensive catalogue covering
most popular home and school
computers. Ring Fiona Brooks now on
01-549 9305 or write stating machine to
Isis Video (Dept AB), Crown Works,
Church Road, Nobiton, Kingston,
Surrey KT1 30B

PRESCHOOL AND INFANT
EDUCATIONAL SOFTWARE
< ) writ 'nn :)\,

Mary Brand The Grove
Swaftham Buibeck, Cambridge
CB5 0LZ.

TYPEASY BBC B or Electron
complete typing course. 139
graded exercises, error checks,
timer. Cassette £8.95, Disc £12.50
Carswell Computers, Carswell
Barn, Faringdon, Oxon SN7 8JN

NEW DRIVING TEST (Part 1)

inalysis

erv{g ZXB1 (16K) £5.95. 16K
Spectrum £6.95. tiectron £7.50.
Replies to: DEPT AB,

ACE SERVICES, 8 APERFIELD

ROAD, BIGGIN HILL, KENT

Trade enquiries welcome

Lane, Tonbridge, Kent.

ASP
CLASSIFIED
01 437 0699

A&B COMPUTING MAY /JUNE 1984

01

437 0699

Send your requirements to:
MARK BECAREVIC, ASP LTD,
1 GOLDEN SQUARE, LONDON W1.

SOFTWARE

GAMES

BBC BARGAINS

Chuckie Egg AA&F Software £5.80

Hobbit Melbourne House £11.00

Pedro Imagine £4.30. Johny Reb loth-

lorien £5.20. Pieman Automata £7.05.

Q. Man MRM £4.85. Cylon Attack A&F
Software £5.80.

Caroline Software (Dept AB),
155 Sanctuary Way, Grimsby,
South Humberside.

GAMES FOR THE BBC A/B. 50
Arcade, Logic and Strategic
games on one cassette for £5.95
Send reply made payable to David

Sutherland, 7 Baird Grove,
Edinburgh
UNBELIEVABLE
BUT TRUE!

Clemoes Software put up to three
absolutely top quality BBC/Electron
Games on one cassette for £7.95."
Arcade games, games of deduction
plus other cassettes

*Available at W. H. Smiths for only

*% CLEMOES
SOFTWARE

BIG BRAND Software 20% off

Over 800 titles. Write to A. J. Leach,
6, Melton C Seaton Sluice
Tyne & W 6 4DA

SOFTWARE
TO SELL?
CALL
ASP
CLASSIFIED

01 437 0699

BBC MICRO

han dte urlj faster than others
costing twice as much. Cheques/
POs to: Peritron, Dept AB, 21
Woodside Road, London N12
9EN.

Instrumentation and Control
for the BBC

Hardware/software package for
education. Analogue and digital dis-
tribution units to accept our wide
range of sensors and control
devices. ldeal for research and
industrial control. All units are self-
contained and no ng or
screwdrivers are required. Special
hardware or software to order
Dedicated Microprocessors Lid,
Dept AB, Regeneration House,
School Rd., North Acton, London
NW10 6TD. Tel: 01-965 2841.

SOFTWARE

BUSINESS

WORDSMITH. Simple, efficient
word processing for the BBC
Model B. Send £9.95 for cassette
and instructions to G. W. Smith, 11
Reservoir Road, Ruislip, Middx.

BOOKS AND

PUBLICATIONS

MAIL ORDER BOOKS
BBC BBC Basic for Beginners
(Mel.H) £7.95; Functional Forth for the
BBC Computer (Sun.) £5.95; Program-
ming for Education on the BBC
Computer (Sun.) £5.95; Graphic Artfor
the BBC Computer (Sun.) £5.95; The

BBC Micro Revealed (Int.) £7.95;
MFM DATA SERVICES LTD

Dept PCT1, 141a Camden Road,
Tunbridge Wells, Kent TN1 2RA

EEKTITITNE  ANYTHING TO

NEW TO COMPUTING

0 help you gain skills in
vidual machine
1. practical course
wmu Compuler Workshop on
01-318 5488. 4 Lee High Road,
Lewisham, London SE13 5LQ.
Childrens’ Holiday Courses also
available

S

SELL?
GET THE
BEST
RESPONSE
FROM ASP
CLASSIFIEDS
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ACCESSORIES ; SOFTWARE APPLICATIONS

SUPER SOUND

Make full use of the potential sound capabilities of your BBC Micro.
Add a high quality, full range, external loudspeaker and volume
control

Give more sound power and realism to your games, music and
speech synthesis.

No soldering required, easily fitted.

Kit includes: Free standing loudspeaker, volume control, jack plug and socket,

circuit board connectors. All pre-wired and ready to fit. Full instructions.

ONLY £16.50 INCLUSIVE

4Mail Order Only. Send cheque/PO to: CAPITAL CITY ELECTRIC, Dept C.,

124 Arthur Road, London SW19 BAA.

BBC CONSOLES

The only expandable console for the BBC. The
console will house disc drives, 2nd processor
teletext adapter etc. With all wiring out of sight
within the console. Coming soon: an extra bolt
on module for extra expansion space. Yes, this
console will grow with you. Basic console as
shown only £39.99 + VAT plus £4.00 p&p. Send cheque made to
Silent Computers. Matching printer stand can double for VDU stand
over the micro, only £14.99 + £2.00 p&p. For more details: SILENT
COMPUTERS, 27 Wycombe Rd., London N17 9XN. Tel: 01-801

SUBMARINE SIMULATOR Navigate your submarine in the Baltic, evade
enemy aircraft, attack and sink enemy ships, refuel by hiijacking a lanker
Feature include radar, periscope, instrumentation chart and time
Cioile e L O 7 ST G L | o L Cassette £8.95
INVESTMENT Plots five years of monthly data, for twelve investments in
shares, Gilt Edge or Building Society, Epsom screen dump. Compares
interest rates and capital gains. Monthly valuation statement. Save on
casselte. Example date given. ...........o.vveenn. Cassette £7.95 32K
TV ENGINEERS ALIGNMENT AID Converts BBC micro into TV test signal
generator. Colour Bars, convergence grill, purity etc. ... Cassette £2.75
DOMESTIC DATA Plots monthly domestic income penditures
monthly balance sheet, print out, calculates disposabl €
future income and oulgoings. Epsom screen dump of |
CESSBHEONBISE &l L i At e S s e v e e e
MAILSHOT Prints computer labels for up to 200 names and addresses
category code enables selected categories of people only to be printed
Save 0N CasSEe OF dISC «viverenrnrnrensnenesss Cassette £4.95 32K
EXCHANGE RATES Plots exchange rates of 12 leading currencies, Epsom
screen dump. Monthly review. Comes with data file which you update. Save
O CaBBOHS ONOISE. .. Ui s i s b ey s Cassette £5.95 32K
INTEREST RATES Plots interest rate of 12 | 1g currencies, Epsom
screen dump, Monthly review. Comes on' cassette with data file which you
e R N e e LR B S | Cassette £5.95 32K

ANTHONY GAISFORD SOFTWARE

55 Pebworth Road, Harrow, Middx HA1 3UE.

Tel: 01-422 4178

BBC "IMAGE” BBC MICRO

3014. MAIL ORDER ONLY. Viewing by appointment only.

FERRANTI
|.Te.C.

BBC MICRO
CASSETTE LEADS

(a) 7 pin din to 7 pin din
(b) 7 pin din to 2 x 35
mm & 1 x 2.5 mm Jacks
(c) 7 pin din to 3 pin din

& 1 x 2.5 mm Jack
ONLY £2.25 ea inc p&p/VAT

Ferranti Oldham ITeC

Department 101, Orme Mill,

Crimbles Street, Waterhead,
Oldham OL4 3JA

CABINETS

Keep your micro and
accessories dust free,
tidy and secure.
Write or phone for
colour brochure:
MARCOL CABINETS

PO Box 69, Southampton.
Tel: 0703 731168

BYTE DRIVE 500
Available now for BBC Model
B DFS £215 (inc VAT, P&P,
and free 3 inch compact
floppy disc). For further
details contact: Limekara
Ltd., (Dept B), 19 Fernbank
Close, Walterslade,
Chatham, Kent ME5 9NH.
Tel: 0634 684342

The ultimate tape back-up
copier
This incredible copier copies
practically anything. Copes with
locks, files. 300 + 1200 BAUD
any length, etc. Can also unlock
and lock programs. 100% M/C
An amazing £3.80
PETER DONN. (Dept AB). 33 Little
Gaynes Lane, Upminster, Essex
RM14 2JR

BBC DISC SOFTWARE ‘Indexit’
random access files for magazine,
photo, stamp, indexing etc. +
'‘Graphix'-draw circles, etc. Fill with
15 shades on model screen. £15
each. Chegues to D. J. Williams, 5
Belmont Avenue, London N97JL.
Tel: 01-804 0697 (5-9pm).

GRAPHICARDS. Wipe-clean
planning grids. BBC and Electron
4 sides A4 cards. All modes, text
graphics, windows, user defined
characters. Wallet and quality pen
included. £2.80. Small Business
Services, 22A Lennox Street,
Weymouth, Dorset.

A & B COMPUTING - CLASSIFIED ADVERTISEMENT — ORDER FORM

Please place my advert in A & B Computing for

POOLS
PREDICTOR

An easy-to-use, very powerful forecasting
program. Uses 6 different methods of
prediction based on mathematical
analysis of current form. Complete with
instructions. £4.99
MAYDAY SOFTWARE
181 Portland Crescent,
Stanmore, Middlesex HA7 1LR

Electronic CAD BBC Model
B Microcomputer
AC Linear Circuit
Analysis Programmes
Analyses circuits with up to 16
nodes and 60 components. Very
easy to use Cassette £35. Disc
£45. (40 or BO track). Write or
telephone for full details. To order
send cheque or telephone your
name, address and Access or
American Express number. Number
One Systems, Dept AB, 9A
Crown Street, St Ives, Hunting-
don, Cambs BE17 4EB. Tel:
(0480) 61778. Telex 32339

Advertise nationally in these columns to over 100,000 readers for only
40p per word (minimum charge 15 words). Simply print your message in
the coupon and send with your cheque or postal order made payable to

CLASSIFIED DEPARTMENT A & B COMPUTING

B 2. 3.

4 5 B. Argus Specialist Publications Ltd. to:

i 8. 9. No. ;TGocgg:n Square, London W1.
01-4.

10. 11. 12. Nasta

13, 14. 15. Address ............
Tel. No. (Day) ......

[ issues. Please indicate number of insertions required.
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BEDFORDSHIRE

COMPUKWIK

(Home & Contine
Official Ac

specialising in
Also  stocks T disc
drives, popular s ost accessories

22 Market Square, Biggleswade,
Beds SG18 BAS

Tel: 0767 317300

Brook House

L '\ 513 Crewe Road
Wheelock
Y wmy Sandbach
N N ' gheshuéeo
e, W11 X
£ (09367) 3842
System Support Services (09367) 61249

Complete range of Acorn & Apple microcomputers, ‘
peripherals, enhancements and software
Authorized service centre for Acorn & Apple
Official Distributor for Acorn products in the
counties of
Cheshire, Merseyside, Gtr. Manchester & N. Wales

MERSEYSIDE

FAIRHURST INSTRUMENTS LTD
Complete range of BBC egquipment
including Econets, Printers, Plotters,
Colour Monitors, Graphic Tablets, Up-
grades, Disc Drives, Disc Controller chips
Torch Computers, Z80 Discpack
Extensive range of Software
Dean Court, Woodford Rd., Wilmslow,
Cheshire Tel: 0625 533741

L.S.A. SYSTEMS
Marple Computer Centre

BBC Micros, Disc Drives, Printers,
Monitors, Software, Upgrades.

30/32 Market St., Marple, Cheshire.
Tel: 061 449 9933

CORNWALL

FALSOFT COMPUTERS

BBC Micros, Disc Drives, Printers,
Teac and Mitsubishi Drives, Monitors and
Software by Acorn, Gemini, A&F, Program

Power, Bugbyte Software for all etc

8 St. George's Arcade,
Falmouth, Cornwall.
Tel: 0326 314663

BREWER & BUNNEY ECSLTD
Technology Centre, 70 Union Street,
Lambourne Tel: 0209 712681/716085
Wide range of software, Business,
Education and Games. Monitors,
Disc Drives, Leads, Cassette
Recorders.

ACORN TORCH APPLE DEALERS

COUNTY DURHAM

DARLINGTON COMPUTER
SHOP
Official BBC Microdealer and service centre
Full range of monitors, disc drives and printers,
ncluding Torch Z80 disc pack. Available for
demonstration
75 Bondgate, Darlington, Co Durham.
Tel: 0325 487478

TOTNES COMPUTER SHOP

4 The Plains, Totnes, Devon.
Tel: 0803 866095
Computer learning centre. Micro computers for
home and business plus peripherals/software
and accessories
MAIL ORDER ENQUIRIES WELCOME

The leading Cheshire dealer for BBC
Micro, Electron, Torch and other leading
micros. Fully-equipped service centre.

Wilmslow Micro Centre

62 Grove St., Wilmslow.
Tel: 9530891

NEW BBC DEALER
IN ESSEX
Estuary Software Products now have
BBC's in stock together with a wide range
of software and accessories.
261 Victoria Ave., Southend-on-Sea.

Credit Card Holders may phone
their orders (0702) 43568 LN

Electronequip

[Authoricod BEC Desber, and servics centre)

For all Torch and Acorn products. Open 8.00to
5.30 Manday to Saturday. Access and Barclay-
card welcome. See main advert for full details

a .
Gy Electronequip BBC

36-38 West Strest, Farsham, Hants (0329) 230670

Micro choice

Educational Computing Specialists
Official Acorn dealer and service centre.
Econet installation centre. Large range of
peripherals and spares for BBC Micro,
Electron, etc.

159 Havant Road, Drayton, Hants.
Tel: Portsmouth (0705) 327591

BAYTREE
COMPUTER CENTRE

Authorised Acorn Service and Information
Centre. Upgrades, repairs and full range of
software. Computer books specialist
13 THE PRECINCT, WATERLOOVILLE,
HAMPSHIRE TEL: 070 14 3084

HERTFORDSHIRE

COMPSHOP

14 Station Road, New Barnet, Herts.
TEL: 01 - 441 2922

LLII™ g

HUMBERSIDE

Everything for the BBC
Microcomputer — Your local
dealer
MICROSERVE (HUMBERSIDE) LTD
39 Oswald Road, Scunthorpe,

S. Humberside DN157PN. 0724 849696
SPECIALISTS IN MICROCOMPUTER NETWORKS

THE HOME COMPUTER SPECIALISTS

Easy parking at all branches

BBC MICRO

ELECTRON, TORCH Z80 DISCS
CUMANA DISCS, EPSON PRINTERS

Full range of BBC Software

EALING RICKMANSWORTH MILTON KEYNES NEWBURY
114 Gurniersbury A Thi -1 Heathhc 8 Stanloy Hoad -
and books always in stock.

5 HB TEL: (0635) 30047

Surrey wdon Wh 4
TEL: 01-542 2534  TEL: 01-992 5855

Rickmanswanh. He
TEL: (0923) 779250
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HUMBERSIDE

THE COMPUTER CENTRE
26 Anlaby Road, Hull,
North Humberside 0482 26297

Acorn BBC Torch

(next to YTV & Goldstones. Opp Cecil Cinema)

KENT

LANCASHIRE

LAMBERTS

Official BBC Computer
Stockists
107/109 Burnley Road, Paddiham,
Burnley, Lancashire.

TEL: (0282) 71459

THE DATA STORE

6 Chatterton Road, Bromley, Kent.
TEL: 01 - 460 8991

Open: 9.30-5.30 Mondays to Saturdays
(Closed Wednesdays)
Official Acorn dealer for wide range of
BBC software and peripherals

GREATER MANCHESTER

The leading South Manchester dealer for
BBC Micro, Electron, Torch and other
leading micros. Fully-equipped service
centre.

Stockport Micro Centre

4/6 Brown St., Stockport.
Tel: 061-480 0539

KENT
MICROCOMPUTERS LTD
57 UNION STREET,
MAIDSTONE 52784

BBC Sales and Service for hardware/
Software. Torch Z80 Disc Drives

Serving BBC users around the North
West. Head office - 11 Main Street,
Wigan, Lancs WN11 1QP. Tel: (0942)
44382. Branches at: Bolton, Chorley

Preston, Warrington and Stockport

ool
Y «\0\_‘“"“"’““““’

ACORN BBC COMMODORE
COMPUTERS
Paul Electrical Ltd, 250-252 Grand Drive
Raynes Park SW20. 01 542 6546
ALSO TRADING AS
Woods Radio, 257 Lavender Hill, SW11
01-228 2682

and Repairs to Education and Local Councils

s T

PEDRO COMPUTER SERVICES LTD,
43/44 Hoxton Square, London N1 6PB
Tel: 01-739 6138 Telex: 295931 Unicom G

We specialise in BBC hardware add-ons

S

KENT o TR b
Sinclair — Acorn/BBC — Dragon — Commodore

MEDWAY COMPUTERS LTO.

E Leigh Computer Systems
* BBC authorized dealers and service

centre ® Torch Z80 disc pack available e
Our own credit facilities ® Access and

Barclaycard welcome
We are open 9 till 5.30 six days a week
141 New Rd., Chatham, Kent ME4 4PT.
TEL: (0634) 826080

LANCASHIRE

orn ealer ar

ACO! BC de

35 Derby Road Hinckley Lelcs LE10 1QF
Tel: 0455 612139

BBC Model B, Electron, Disk drives — Teac 100K

single, twin, Shugart 100K singles, BB(' discs, TV

(monitors, accessories & software). Printers —

Epson FX80, RX80, Shinwa CPB0, Seikosha, GP 100

Star DPS10. Also Sinclair agents, Oric agents and
Dragon service centre

MICROROSE LTD

Official dealer and service centre. BBC and

Commodore. Fu e of games and

educational software available for BBC and
Commodore

MAIN STREET, HIGH BENTHAM LA2 7HJ
TEL: (0468) 62180

ACCESS/BARCLAYCARD WELCOME

MICRO-MAYS

OFFICIAL ACORN/BBC DEALER
BBC Model B, Electron. Printers: Epson FXB0
RXB0, Shinwa CP80, Seikosha GP100, Star
DP510. Disk Drives: Teac 100K single, twin,
Shugart 100K singles, BBC Disks, TV (monitors,
accessories and software). Also agents for
Atari, Commodore, Sinclair, Oric and Dragon
MAYS COMPUTERS, 57 Churchgate, City
Centre, Leicester LE1 3AL (0533) 22212

"((‘ MICROCOMPUTERS

120/122 Darwen Street, Blackburn,
Lancs Tel: 0254 672214
Open 9am to 5.30pm Mon-Sat (except
Thurs 9am to 12.30)
ACORN/BBC DISTRIBUTOR
Forth and Pascal for BBC Micro and for Epson

BUFFER MICRO SHOP

Home computer software from all the best soft-
ware producers — ove er or fast Mail
QOrder Servic
310 Streatham High Rd., London SW16
TEL: 01 - 769 2887

Open: 10.30-5.30 Tues

1o Sats (closed Mondays)

THE VIDEO PALACE

Londons largest home computer

store. Model B and Torch. ZX

stockists. Full range of games
software.

62 Kensington High Street, London W8
TEL: 01-957 8537

; SOUTH LONDON_

HX20. Printers, Disc Drives, Consumables

D. A. COMPUTERS LTD.

al BBC dealer and service centre. Every-
you require for the BBC computer inc
ters, Selection of Disc Drives, P.L
ur and Monochrone Monitors. Full

Digitiser
range of games software and books

104 LONDON ROAD, LEICESTER.
TEL: (0533) 549407

CROYDON

COMPUTER

CENTRE

Official Acorn dealer and service C Ful

range of peripherals and spares for BB CrC
Electron, Torch etc

29A Brigstock Rd, Thornton Heath, Surrey.
BRING THIS COUPON FOR £5 DISCOUNT
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TWILL STAR COMPUTERS LTD
Official BBC Service info e
stocks of latest Upg S
Upgrades, A to B Upgra
Disc Drives and Pr

OPEN: 10 till 8 — 6 days a week

LORNE COMPUTERS

Authorised BBC, Torch and Apple dealer

Epson and Juki, printers, Pace disc drives,

and Kaga monitors. Business educational
and leisure software.

12 High Street, Oban, Argyle PA344BG

SURREY

THE COMPUTER SHOP
J. S. Simnett Computers Ltd, official BBC
dealer and service centre. Everything for the
BBC and Torch Computers plus peripherals
(e.g. Epson FX80 printer £350 plus VAT or call)
91 Acre Road, Kingston-on-Thames, Surrey.
Tel: 01-549 0173. Technical enquiries and

17 Regina Road, Southall, Middx.

major accounts 01-390 6161.
Tel: 01 - 574 5271

Tel: 0631 65635. Telex: 778548. Access / Barclaycard Welcome

SHETLAND ISLES

©0000000000000000000000000000000
TWICKENHAM COMPUTER CENTRE 8 8
Acorn ¢ BBC ¢ Apple * Commodore We stock a ‘oﬁorrgﬁ Local 3 STATACOM LTD g
S b L wide range ® service and | | $234 High St, Sutton 01-661 2266 S
accessories. Always a wide range in stack of software i northern e Software: Business, Utility and games. S
at’ books and * all arder o Disc Drives: LVL (Teac), Mitsubishi and o
72 Heath Road, Twickenham, Middx. " i g Canon. Printers: Epson, Seikosha, GKL 3
TEL: 01-892 7896 periphecais 3 centre 8 Star and Juki. S
Yerl S Open: 9am to 6pm Mon-Sat (Fri til Bpm)g
ol s i e e (0595) 2145 8000000000000000000000000000000CS
SHROPSHIRE [ oot e
it Computers | | compuferamea| | | CASTLE ELECTRONICS
m = pmmw,,pmm = Full range of BBC Computers in stock,
ACORN STOCKISTS & SERVICE CENTRE plus disc drives, printers and monitors.
(’.:oarl;\gsletiej _ralnge ?;lAcoénfEBCJe?‘g)ipBemg up- & BBC Econet available. Ring for com-
r . rinters ar, son, UKil), IS rivi
?Pac;e. 'rcnchS 280) S%e('.lghst ROM's & pecn‘phereasl J..L:La;ke‘ Bt e é?af,gfiga‘e s petitive prices 0424 437875
lidisk, X - T -on-Trent el ffor
B e el ol iy ik s 7 CASTLE STREET, HASTINGS,
Rainford Industrial Estate, Mill Lane, Rainford, EAST SUSSEX.
St Helens, Merseyside. Tel: (074488) 5242 COMPUTER MECCA OF THE MIDLANDS
EXPORT ORDERS WELCOME

BBC MICRO STOCKISTS

* Models A & B ® Acornsoft Software e
® Joysticks ® Books ¢ Epson &
Seikosha Printers at special prices
From: ANGLIA COMPUTER CENTRE

88 St. Benedict's St., Norwich, Norfolk.
Tel: (0603) 29652/26002/21117

NOTTINGHAMSHIRE

SP ELECTRONICS .

COMPUTER
CABIN

store with everything for the enthusiast

Acorn computer dealer and BBC
service and information centre

24 The Parade, Silverdale, Newcastle, Staffs.

Tel: 0782 636911

SOMERSET

THE COMPUTER ROOM

BBC Micros, Disc Drives, Printers,
Monitors, Software by Acorn, Garland,
Micropower — Games, Educational and
Business.

BBC B’s Plus Range of Printers/Disc Drives/
Monitors. On Site Servicing/Upgrades —
Variety of Software
Courses on BBC Micro from £15.00

l l . Business Systems Lid

Thorne House, Eastville, Yeovil, Somerset.
TEL: 0935 20268

195 London Rd., Burgess Hill, Sx. Tel: 04446 45636

HS

533 Durham Road, Low Fell, Gateshead
TEL: Newcastle 821924
(Open 6 days 9am-5.30pm (Sat 10am-5.30pm)
ACORN/BBC DISTRIBUTOR
Forth and Pascal for BBC Micro and for
Epson HX20. Printers, Disc Drives,
Consumables.-

WALES

S.I.LR. COMPUTERS LTD

Agents for BBC, Acorn and Torch. Computers
readily available plus software, accessories and
peripherals
91 WHITCHURCH ROAD, CARDIFF.
TEL: (0222) 21341

066

STAFFORDSHIRE

Specialists in BBC Computers, Disc
Drives, Printers and extensive range of
software.

Full after sales service.

48 Limby Road, Huckwall, Notts.
Tel: (0602) 640377

'WEST SCOTLAND P

WeST COARST
PERSONAL COMPUTERS

BBC, Acorn and Torch de
Disk Drives, Printe
dispiay
47 Kyle Street, Ayr.

(0292) 285082

SUFFOL

Suffolk Computer Centre
BBC Microcomputer Service & Information Centre
Microcomputers ® Disc Drives ® Monitors
Matrix & Daisywheel Printers ® Joysticks
Cassettes # Light Pens e Graphics Tablet

on Books & Software

3 Garland St., Bury St Edmunds.

Telephone: 0284 - 705503
Open: Mon - Sat 9 - 5.30

1
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WALES WARWICKSHIRE YORKSHIRE

ABERGELE COMPUTER CENTRE ‘ CARVELLS OF RUGBY LTD
8 Water Street, Abergele, Clwyd. 3/7 Bank Street, Rugby CV21 2QE RONNIE RAE MARKETING LTD
TS I Wesea HE ACORN/BEC SPECIALISTS 209 North Street, Leeds 7. Tel: 0532 451508
BBC, Acaorn, Torch specialists. Also main Olivetti Printe nioes, Torch 2% G 157 Kings Road, Harrogate, Yorkshire.
agents ACT, Sirius, Apricot, Zenith pack + BBC ‘3 ft Pl, Digitiser and Tel: 0423 68851
Ellsl'\l Dr»\:ps, Pr:':n!r& J;nyﬁl[u ki‘r Books PHONEI(OTBB) 65275f6 Approved Acorn/BBC Microcomputer
onitors. Large software selection for games fadlartCon ‘ afiesmBrlTo
and business. Access/Barclaycards welcome Half Day Closing Wednesdays dealer. Se¢ Ul"t:r;jrgsliilaa?r;u Isement for
b i " Pl £l [ L} PowiErE
TECHNEG TECHNICS LEAMINGTON HOBBY CENTRE L l‘ - :"’“;;‘ l‘| . -
CLWYD LTD a BO6 | M H ) POWER |!;
We are Acorn/BBC Econet specialists &mﬂ 3 The ’ead'n B.B c '
Torch and Zenith dealers. Educational Official BBC Micro Dealer and Service Centre g Pt
discounts available Specialists in Monitors, Cumana and BBC dea’er m the North
The Coach House, Kelstorton Road, D”'v‘*:Ssawl Epson Printers . 3 No“w Hoé,;g
Flint, Clwyd CH6 5TH 121 Regent Street, Leamington Spa. = LEEDS :
TEL: DEESIDE (0244) 810518 TEL: (0926) 29211 TEL. LEEDS(0532) 458800 A
(-OWI BMiCrROPOWERMICRO PoOWIE R

To appear in the Nationwide Dealerguide at £27 per insertion, simply fill in the details below.
GOMPANYSDIAME . .. ... o i e o e A s <ite oo SR TRE SR AR, | e VIR, . .
1] ) = LIS T S R e L B DR, | T e, i S . R s e e e o Sl Rl

TELNO'BTONTADT i iis buihniias smwsss ot sl suomsimstms o £9 5o aml b b3 < teome o v smiad £« ools
AD AT ON A G O PY 70 i i s i s s e e e 4 e s e reron S R,

ADVERTISERS INDEX

Acornsotbviz s e . . - RS IS IR T ) S R o IFCQOV
IRV s o st sl 1o MRS DBCOV ‘MaylagiEieros . e s 96
PPOISEIL IS, . P eatils e bis smmooinin s 8t MIcro=-Ait- & S ot B e sy 2 b 19
ST e e e - SRR Pyl Tghen o, e T R e o iR 58
Cambridge Applied Tech......... R Vi 1 R g R SR R e SR 106
O oo T AL IR Rl A RN S8 LI BIOUNBIE .y L wien o opininiie 96
805 1 iy e ) AR iy 3 LI0UR G n bl e o 00 Wt el 6, 92
Computer Concepts ............. CATUE R e e g PO A o e 68, 69
COMpUier PIugscL 7058, . B, 58 Ronnie Rae. . i@ i T a 27,106
R et ey g 0 e gusepm o 01 g et S R i s wee A 27
ST (T = Ts 6]« BRASRRNRR SRS g S S N ONE S i e v e s 106
FHSEBYIe ael Zrii T bk 45 st i (RN T DA AR g gt 8 AR 106
711 R ot e I e T SR Tl B M T e i A 44 45




kFree software,only £225.

PR

S —

If you own a BBC Micro, you can
now download. store and run programs
(transmitted free of charge via Ceefax)
with the new Teletext \ddptor. priced
£225 ine. VAT.

These programs make up the BBC
Telesoftware Service (which is intended to
become acomputer software broadcasting
' channel) and although primarily educat-
ional, they will soon develop am
into general interest and
business areas.

And, as they will
change every two weeks,
you'll soon be able to build
up a vast bank of top qual-
ity software without ever
having to put your hand in
your pocket.

But that’s not all
the adaptor has to offer.
It also enables you to
gain access to the
normal teletext store
of data. This is differ-
. ent to simply having
" a teletext TV
' because it means

el

| - -

BRI

TELESOFTWUARE

this data can now be transferred to
memory and manipulated in any way you
wish (making graphs or bar charts for
instance).

It’s yet another development in our
programme to help you fully realise your
BBC Micro’s potentia]

If you're a credit card holder you
can order the Teletext Adaptor by rlngmg
01-200 0200 at any time or

0933-79300 during ofhice
hours.

(You can also find
out the address of your
local BBC Micro dealer by
calling the same numbers.)

Alternatively, you
can order it by sondln(r off
the coupon below.

SN L . . | I VR

Technical Specifications

Access to Teletext and Telesoftware Services broadcast on
U.H.E channels E21 to E69.

Sl)(‘Cd of max. data l'.l[l!ll[‘r‘ rate approx. 128k baud.

(8 lines of Teletext per frame.)

Height 70mm. Width 210mm. Depth 350mm. Weight 2kg.
‘ Colour: BBC Computer cream.

Construction: Moulded top and bottom to match BBC
l'ompulrr [Irum". ABS injr‘t tion moulded }'Ll.—-lit'.
Controls: Four tuning potentiometers on rear lmnrl.

Mains on/off switch on rear panel.

Power in 240v. 50Hz. 15w.

Ope.rating'Ii-m]u‘m:=m-- 10° to 35°C. | )
Designed and manufactured to comply with BS415 Class 1

standard.

To: BBC Microcomputers. ¢/o Vector Marketing,

| Denington Estate. Wellingborough, Northants NN§ 2RL.

| Please send me — BBC Teletext Adaptors at £225

| each. inc. \ \| and delivery. I enclose PO/cheque pavable to |
| Readers . Acorn Computers Ltd. or charge my credit card.

Card \uminl L}

Amex/Diners/Visa/Aveess (Delete)

Name_
\dd!‘l’_‘,‘_

Posteode

Regristered No. 140 3810 VAT No. 215 400220

|
Signature —
|

The BBC Mlcrocomputer Svstem

| Designed. produced and distributed by Acorn ( urnlnnln rs Limited.




B The complete AMS disc drive package, tailored to your

BBC micrg, is compatible with all disc interfaces and
includes cables, a comprehensive manual and utilities
on either disc or EPROM. Housed in a steel case,
matching the BBC micro, these reliable and robust
Hitachi 3" disc drives are the ultimate for home, office
and classroom.

B The 3" disc is totally enclosed in rigid plastic and a
unique automatic steel shutter protects the delicate
disc surface from dust and finger marks. For the first
time discs can be used in industrial, educational and
commercial environments without the worry of
corrupting precious programs and data.

B The disc is “flippable” like a cassette tape and has a
storage capacity of 100K on each side in single density
mode (twice as much when used with a double density
interface). A neat plastic switch can be flicked back
and forth to write-protect valuable discs.

Advance with AMS

3" Disc Drives —The Ultimate Choice

If not available from
one of our 200+
dealers fill in the
coupon and we will
deliver your order
promptly.

Advanced Memory
Systems Ltd, Green
Lane, Appleton,
Warrin

62682

® Hitachi - in a word reliability

Ja

WA4 SNG -
<=="|_RING (0925} 62307 OR

B The AMS disc drives are completely hardware and
software compatible with 5Ys" drives which can be
used in parallel so allowing easy transfer of software.
Consequently the 3" drives will operate with all the
standard floppy disc interfaces. They take their power
from the outlet provided by the BBC micro—there's no
onboard power supply to corrupt data.

B The AMS package includes utilities on either disc or
EPROM for formatting and verifying discs. The
EPROM, which is easily fitted, offers a simple to use
and permanent alternative to using the utilities disc.

B The impressively engineered Hitachi 3" drives feature
an gject button allowing single handed operation, a
multi-colour LED indicating the disc side in use, and a
brushless direct-drive motor for reliable operation.
The super fast track-to-track access time of 3ms is at
the forefront of disc drive technology. The longest of 4
programs are loaded in a flash. !

Recommended Retail Price

Single 200K —£199

(100K per side|
Double 400K -£385

(200K per disc) {
includes VAT and delivery

TO: Advanced Memory Systems, Ltd, Woodside
Technology Centre, Green Lane, Appleton
Warrington Cheshire WA4 SNG

I enclose a cheque for £
or debit my credit card

Please send me

Dty AMS-3 (S) single disc drive all

5 inclusive package at £199 each

AMS-3 (T twin disc drives all

inclusive package at £385 each

Prices include utility disc, cables, manual

VAT and delivery.

Please send me by post, if not with drives

Oty | double sided (100K x 2) discs at
£495 each

Oty | packs of five at £22 50 per pack

No !

Post Code

Signature

Formatting and Verification
Utility EPROM £17.25




