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BBC MICROAND ELECTRON
Ove_r_120 pages

of features,
programs, news
and rcviews to
help you make
the most ofI your Micno

Electronequip's
fi130 Microdisc

unmasked

a
mean machine
code monster
chase to play
Get down to
real husiness
on your micro
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REF. BHU3OO
845.95

! 1C200
:185.00

=-

BEF. BHUAOO
t39.99

7a

\:!:l=:-

Rer, CC.l (xl 
- Especially designed lor your home cornMer syslem whilst also

giving plenly ot storage space ,or sotlware. magazirEs or perhaFE a vdeo
recorder. Keeps you equiprn€nl duSl trE.

Sld$a.d Fa.lur€3!
1. Smoolh slidirE shoU locks in poGilion iusl when you require il - and neally
qlides awav afler use.
2. The computer shell has b€en cbsEned to allow adequate Knee room' for
you lo sit comfortabv, and will avoid 'programmers bac*-ache .

3. Adequate roo.n lo posilion tape recorder. printer. disc-dnves, eic. alongside
comoutet lor eas€) of use,
4 All cables nea(y and safely oul of sighl, while allowing all unils to be
oermanentfu conn€cted it desired.
5. Lots o( go.age space for casseltes. carlridges. books. listing papel
joyslicks, etc.
6. With shelves and doors closed, instanlly becomes an elegant piece of
,umifure.
7. The lower shelt suitable lor your video recorder or slorage ol soltware. elc.
8 Smart Teak elfecl linish.
9. Supplied as a llal-pack. Very simple 10 assemble. usrng iust a screwdriver.
Full inslruclions supplied
10. Measuremenls: Heigtx 32% n.. Width 36 ins.. Deplh 16r'. ins.

PRICE only €79.95 incl. VAT.

Rel. DLC.2oO- Th s cab net has the same baec lealures as modelCC.lo0 bul
comes in a real wood veneer finlsh Buih n l raditiona Eng ish style to a very high
standard oi workmansh p lhis cab net will grace any home Avarlable n leak,
oak. mahogany orwa nulwith brass ftttings

PHICE e185 incL VAT -iully assembled

BeI. BU.50O- Bridg ng Unit only Pnce!1250inci.VAT

Rel, BHU 3U) - A basc ']ore compL'le' housrng unl 1 a reak e"ecl lnlsh
Sloraoe shell 'or maqa?tnes elc SLppl.ed as s lal_pack very c'rple lo
assefibb. Full ,n$ruclions supp reo MeasLre-erls 32' w oe i 31 hqh x

ls"deplhplusVDUbridgingunil2l x6'x12 (avallable as a separale un il)

See Rel. BU.500 below.

PRICE only €46.95 incl. VAT

Bel. BHU 4(x, - Similar to BHU 3OO b{n wrtfrot l lhe storage shelf.
Measuremenls- 32" wide x 27 ' high x 18 depth plus VDU bridginq unit 21 " x
6" x 12"
PRICE only 139.99 incl. VAT

TERT S OF OFFER:- UK Mainland Cuslomers only. Please allow 28 days lor receipt. Cash walh orderorcharg
back it nol satisfied provided goods are retumed undamaged al the custom€rc expense to MarcolCabinets, SoLth

e lc one o; the cred card accounls specilied. Mone
amoron !!rh n 72 hoursoflaking delivery

OBDER FORi,l

Please supply me with the following cabinets:-

Ret. No. Oty. Colour Price

lllil
Delivery Charge

Total

8.....
t.....
t 5.00

I enclose my cheque lor t
Access/Barclaycard No.

Name ..
Signature

Address ...

or p ease debit my

nEF. CC100
e79.9s

ff

+.,: =-:

'1

Grand Total €

MARCOL CABINETS, Fo Box 60, souIHAtlPrOx soe 7Eo. rEL: (07G|) z11168 (24nr ANSWEPING)
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PRICE BREAKTHROUGII

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 TAIKER" srmply plugs into speech socket IC99
wrthrn the computer,

No soldering. no cutting of tracks. no headaches.

Based on an allophone system you car
easily program any word, sentence
or phrase and incorporate speech
into your software gr6unes.

Fully tested and guaranteed.
Complete with demonstration cassette
and full instructions.

7 @ WHSMITH fiana Rumbetows

9,24 .95

Simply

J0hn Menztes

: ZB COMPUTING MAY/JUNE I9A4

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

Export orders at no extra cosl
Dealer enquiries welcome.

Send cheque/PO now to:-

CHCCTAH mARKEnilc LrMrrED
Dept. AB, 24 Ray Street, London EC1. Tel: 01 833 4909

Cheetah, products available f rom

branches of

Incredible at
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Menu 7
Welcome to A&B Computing with news of BBC
Micro and Electron expansions.

News 8
The latest in software releases, the BBC abroad and
a lawman from the Corporation.

Centre Court t4
Sharpen up lor Wimbledon in this smooth action
two-player tennis tournament.

Advanced Graphics 20

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

Competition 42
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 46
A responsive, humourous and sometimes generous
version of the classic computer card game.

Turtletalk 50
The final instalment will complete -uour turtle
graphics program and further expia:n some of the
principles behind its operation.

(

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

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

Walk Before You Run 24

Multitasking 28
The BBC and Electron thrive on being interrupted
and directed to do whatever we might ask of them.
We oif a few examp)es, 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 38
Give your game-playing techniques a boost in an ar-
cade world of bombs and boots.

A&B Computrnq rs consrarrrly on rhe 'ook out lor weil.wr'llen ar tIcles
and programs lor puolk'alron. Il lou leel lhat your prfo!t< nrepl our
standards, please feel {ree to submil your vJork to us for
consideration.

All submitt€d mat€rialshould be typed, double spaced if possible,
and any program submitted should be iisted, a casselte o{ ihe
program alone will nol be considered. All ptograms musl come
complete wilh a fullexplanalion of the operation and, whererelevani,
the st*.rcture; cassetles ol the program should alsobe inc luded so lhat
screen photographs and printer dumps can be iocluded to illustrat€
the article. (Cass€ttes will, ol couise, be retumed in due course)-

All submissions willbe ackn<uledged and any publishedwork will
b€ p?id lor at compeiitive rat€s. Allwork tor consideration should be
.€nr ro rhe Editor ol A&B Compudng at our Golden Square address

4 A&8 COMPL | ',3 VAY,JUNE 1944
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Published by Argus Specialist Publications
Ltd.. ],iumber One, Golden Square, London
*'1R 3AB.
lll r*ork for consideration should be sent to
rhe Editor of A&B Computing at our Golden
Square address.

Computalab
- ::-l'1ed*,ay's bid to supply the classroom of

57
the

Dou'n to Business 59
: : 33C businessmen look for the comp)ere sointare
: 

= -..age. Viewsheet opens up the possib:lu-r' of
- - i:.ar integration.

Edsoft
: : :: .,. are packages for those of us srill learning and a
r::::al look at software to help those who organise
'-. ::aching.

Speedy Graphics
: ::e assembler routines and examples to put pace
-:, ;our pixels.

Find
. :::aightforward utility for those either writing or

- .:::g their own programs.

Q&A
:. :orum for BBC and Electron owners.

Language Lab
--: start oi a series which will take in-depth looks at
:-::ently available language packages {or the BBC
:: i Electron .

T}te conrlnt. rt lil. publtcrflor ltrcludlng .ll
dleterr belo.g to Argu. Sp€ctrlLt

iltrlh.dolt.l coDgrlght convcrdonr rpc.lfic.ly
Publtcadons Lrd.

Skoogs .....82
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. . 93
Not a contest but a look at how these new low cost
storage systems perform for the Beeb owner.

PeripheralsRoundup ......98
A treasure trove of add-ons for the BBC and the
n ei. :reec ol Electron :mprouements.

62 In the Beginning t07
A final step in the direction of a complete ad-
ministrative database designed specifically for school
use.

70 Mailsort Lt2
The voice of the A&B readership loud and clear.

Software Reviews tt4
74 All the most important releases for BBC and Elec-

tron in one bumper review section.

Checklist 122

77
Is it a game, educational, domestic or business? If so
it's likely to be here in the A&B software listing.

Machine Code Capers 132
78 Peter Voke excites the imagination with a series of

sorties into the machine code zone.

5:gB COMPUTING MAY/JUNE 
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I RESOTUTIOil
FOROilEIt230:-

Our RGB hlgh resolution colour monitors
(580 x 470 ptxels) sell for S229.95 (excluding vAT)-a
savingof overSl00 comparedto other leading monitors
of similar specilicatiolr-s.

That s a bargain we guarantee you won't see from
an1 othcr micro retailer.

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

And just because you're saving on price doesn't
mean youie sacrificing quality Her e's what Personal
Computer News hacl tt-r.a1 about our monilur5.

"Ttrere ls no doubt that theJVC range of
ECM colour monitors is excellentrralue for
money... there is no loss ln quality ofpichrre after
long periods... remember as more and more
resolution is avallable with new micros, the need
for a better display will be that mudr greaterJ'

For those who only require medium
resolution we also luve a model (370 x 470 pixels) at
5179.95 (exctudingV\T) which is equally excellent value
for money

Both unis have a 14" screen zLnd are suitable for
the BBC Micro, Speorum QL, Lynr, Oric, Apple,IBM and

]tIODEL REII RI.]N<]t] lrto2 2 HighRes(rutnrn llo2 I Mediud R.solutn)n

RESoTI]TION
(] RT 14"

22(f2.([ 5(16{)H2

E H1'

VIDEo RANI) !i IT)'I'H l0Mllz

SLoTPIT(]H

INPUT: VIDEO

separarcSync on R.G.B Sepadr.Syn. on R.G B

EXTERNAL CONTROLS

most other leading micros.
And natura.llv tl-rere:s a \-ears full Eluarantee.
Another one of our commitments is to make

ceruun u.e deliver 1,our monitor bt'courier within ten
dals of receiving 1,our or der

You can order b,v Iilling in d're coupon below and
posting to: Opus Supplies Ltd., 1!8 Camberwell Road,
London SE5 OEE. Or by telephoning 01-7018668 quoting

,r,our creclit card number Or, of course, 1'ou can buy at

our showroorl between 9.00-6.00pm, Mondal'-Friday
9.00 1.30pm, Saturdal:

-rI I ,, .)p r. \ rtI'li.' I rd . l<s ( "rnhrl\rll R, 
'aLl. 

L.indun sEs OEE

Please send mei

-l 

Iigh Resoluti(n] Colour Monito(s) at
.{.22995 each (ex.VAT).

-tr{edium 

Resoiution Col()ur Monitor(s) at
J179.95 each (ex.\i\T)

-Collllecti(nr 

lead(s) at.t6.00 each.

I uide$Lud carriage per m()nitor $1li cost an exlraIl00.
(N.B A iligh Resolution Nlonitor includinll\i\T lexd, and carriage
cosrs 52f 9.39 Al\lcdium llesolutioll trlollilor including\i\T, lead
and carrir€e cos$ s221.{J9).

I enclose acheque tbr s Orplea^se dcbil m,vcredil card

Acces.s/Barclaycardaccount with the amount ofs
(plea.se dck) no.
Pleasestate the make ofyourcomput

N

S,
'' : r|s Ltd

'l

\,l,lr,:..-

lblephone:-
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.re underlying theme of A&II
::rs issue has to b€ th€ expan-
:ability of the BBC Micro and
-ow the Electron. With commen-
:able speed (the Elechon was
:rnched last August and has
-ever been easy to get hold of)
:esigners and manufacturers
-ave got together to produce the
:-terfacing hardware and soft-
.,are which make available many
:: the BBC associated products.

Our special Peripherals
icundup does not pret€nd to be
.rmprehensive but is designed to
:r,e a good idea of the variety of
;:oducts now available, with up
:-i date prices and contact ad-
::esses. We also take an all too
:::ef look at the new 6502 se-
: rnd processor and the
i - oocom Bitstik. We will give
:,:th a thorough going over in a
:,:ure issue. The 6502 was a long
::ie coming but looks to have
:€en worth the wait.

Amongst allthis talk of hard-
^ are we have the usual line up of
:.mes, educational, domestic
.1d utility programs. Cenke
Court gives you two player tennis
a:tjon, while the opposition in
S{oogs consists of rather too
:rany of these mischievous

-- ..'{

marsh dwellers. Mind the mar-
malade!

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

NEWS
We leave you 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 cenhe
based in Silicon Valley, USA.

Acorn. l,ke 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 280 se-
cond processor should be around
in a month or so and will come
with some specially commission-
ed business sofhrare, though
nothing particularlg shrnning.

:.8 COMPUTING MAY/JUNE 1984

The 65O2 second prccesso, and
Robocom Bitstik
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BACK NUMBERS
Back numbers ol A&B Com-
puting ate available fiom the
Subscriptions address, A&B
Computing, lnlonet Ltd., Times
House, 179 The Marlowes,
Hemel Hempstead, Herts HP1
1BB,

Back issues cuEently cost
12.45. Subscriptons and binders
are also available ftom this ad-
dress.

NETWORK NEWS
As well as launching the 6502
processor, Acorn have announc-
ed the corresponding upgrade of
the Econet fletworking 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 b€ the subject of
future development.

The level 2 file server relies
on the new 6502 processor and
gives many of the faclliti€s
perhaps usually expected of a
disc filing system. The level one
had no random access. limited
storage and no protection. All of
these feafures are now incor-
porated. There is a log on
password lacility as well as in-
dividual fil€ passwords. It sup-
ports up to 256 enhies and is not
r€stsicted by the 31 files allowed
per disc as is normal. Command
words such as VIEW and
REMOTE are available and the
level 2 cosb E249.

lf 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 LevelOne. This clocks in
at only €125 plus VAT and offers
enhanced level one capability. lt
supports BASIC'S random access
capability and provides
unlimited file lenglh, also over-
coming the 12K limit and allow-
ing the us€ of programs like
Wordwise and Beebcalc on
Econet.

The Super Level One
sounds like an interesting alter-
native and along with the Elec-
tson add-ons. Broadway Elec-
honics had an excellent christen-
ing of their new premis€s, open-

ed by lan McNaught Davis of
televlsion fame.

ACORN NEWS
Acorn continue their expansion
into foreign markets with con-
siderable investment in the start
up schemes in the United Stat€s
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 presiigious order for
networks from the Washinglon
District School Board, Phoenix,
Arizona. This was won in the fac€
of sfff 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 Ecohet. 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 machin€ has been helped by
the previous showing of the
BBC s 'Computer Proqramme'.

To emphasise Acorn's
educatonal role, the corporation
has created a 'National Educa-
tionalAdvisory 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 svstem.
The cassette update also benefits

from a number of memory saving
machine code routines.

Full details are not yet
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
Iarge range of inexpensive ap-
plication 'mask' that will allow
th€ immediate conliguration oI
the data base for performing such
tasks as invoicing, stock conhol,
insurance broking and so on.
Conversion work is also under
way for the U.S. version. Gemini
have got themselves a version ol
the U.S. MOS and are taking ad-
vantage of it.

Meanwhile they are also
marketing a new integrated
system of business software,
which, llke the MIRLE software,
needs no second processor and
which requires only tlo or 80
hack discs. The small business
package costs l-99.95 pet
module and there willbe substan-
tial back up services of{ered by

NEWSROUND
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NEWSROUND

CONTINUED OVEft

l;:nini and the originators,:::ne and Continental Services.:.. intedace with the database
i)V is planned as are dis. bas€d
:iD /Stats and critical path
:- a:ysis (PERT) packages.

HAMA HELP
BRIDGE THE
GAP
!:ina Systems of Norwich is
:-:,)ching into the specialised but
.-:wing field of Business Educa,_:1 Computers are extensively
--d as desk top decision makers- bus,ness and it seems the
:::cal step to educate th€

:-sinessmen of the future on
- .rocomputers. Hama intend to I-..p bridge the gap between
1:ademic theory and business
'=:.:ry. and they intend to do it
-- BBC and Torch systems.

The software teachlng units
...r in price from €12.50 in the
\1 :ropax range to the complete
.'. rodstock business game
:::,<age. which will knock you
:::i the cost oI a double disc
::.e Obviously Hama intend to
'-: their market in higher educa-
::r Software of this kind relies
-..! ily on documentation and
:: old Micropax packages Ieft
!::.ething to b€ desired in this
i:a? It remains to b€ s€en
^-.erher Hama's new strategy has

=.1?n 
this into account.

Certainly they seem to have
::a most comp re he nsi ve

catalogue of Business Education
software available, including
specialis€d software such as Time
Series Critical Path. Linear Pro-
gramming, Discounted Cash
Flow and Business Sta[stics.
Hama are to put an emphasis on
user friendliness as well as 'What
iI?' facilities and dynamic
$aphics. This hopelully means
an improvement on some of the
early Micropax programs, for in-
stance the Leaguemaster which
predicted how manv goals would
be scored but did not round the
fractions.

Furth€r in{ormation about
Hama's range of cassette and disc

t

based software ls available from
Hama Systems Ltd., 44-48
Magdalen Sheet, Norwich NR3
1JE,

machine code games, Superior
also have a Disassembl€r with
some n,ce 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 vi€w the stars from
any point on the Earth's surfaca
(not literally of course), on any
date and at any time. Th€
telescope can be moved and
zoomed in or out. A total of 455
stars in 50 const€llations can be
looked at, either by constellation
or magnitude. Just the job for
any budding Patrick Moores.

EXPERT SYSTEM
FOR THE
PHARMACY
A certain Mr John Richardson.
proprietor of a busv pharmacv has
designed a softu,are package
which deals efficiently and com-
prehensively with all th€ stock
contol and drug control tasks
ca[ied out in ch€mists every day.

The software is olfered 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 hial
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 cod€s,
gives dispensing statistics for all
drugs in memory, gives cau-
tionary warnings on labels, prints
repeat lab€ls 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 th€ Drug lnteraction
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 B !idge,
Preston. Lancashire PRs 8AR.

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 keat your Elechon to Cen-
tibug (ne6 Centipede), Alien
Dropout, Invaders and Fruit
Machine. For those who like the
idea oI programming their own

r _-r-1t
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BODY
LANGUAGE
Garland Computing can now be
consider€d the foremost BBC
Micro software company in the
field oI rience and maths. Th€ir
schools softvrare includes titles in
human and plantbiology. phvsics
and chemlshy 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
illushate important principles of
elementary maths. Also for the
home market are three series en-
tilled Understanding the Human
Body, Understanding Physics
and Understanding Chemishy.
The programs include animated
graphics and allow the user to
perlorm simulated €xperiments 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.

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

Northern C om pu tets
themselves are offering one and
Iour 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 exka
cost.

p
S

At the same time six ITECS
roviding Youth Train ing
chemes covering computels

and related information
technology for unemployed
school leavers in the North West.

will ioin a computer repair pilot
scheme in conjunction with Nor-
thern ComputeE.

The ITECs joining the
scheme will be designated Nor-
thern Computers Agency Service
Cenhes and will giv€ the com-
pany wide geographical
coverage. The first ITECs will be
at Wigan, Lancaster, Liverpool,
Warrington, Knowsley and
Pr€ston 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
haining required by ITEC super-
visors.

The ITECs se€ the venture
as a much needed source of in-
come while providing a service to
the public and haining young
people lor €mployment in local
firms.

MAD MOLECULE
Research scientist Kevin
Lawrence had come up with a
game for the BBC Micro involv-
ing the catashophic eflects of a
new virus which is decimating the
world's population. As usual the
innocent computer game playet
is thrust into the unwanted role of
\rorld saviour'-

In 'Molecule' the deadly
virus has been isolated lor you,
but vou have to discover the
struc[ure 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 oI scientilic and ashonomy
programs Ior 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, Cheshir€ SK6 sBE.

COPYRIGHT
CHASING
The BBC copyright department is
continuing its battle to pres€rve
the integrity of the BBC
trademark, which is threatened
by the iresponsible use of those

three influential letters. The
Acom BBC Microcomputer has
been an outstanding success,
partly al leasl due to Acorn's
licensing agreement with the cor-
poration. Now the Beeb is con-
cerned that periph€ral 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 lrom the Beeb, whose
job it has been to write letters to
the various compan,es inlorming
them of the situation, says that in
most cases a g€nuine misunder-
standing has occuned. It seems
that manv companies are ig'
norant of how far they are allow-
ed to take the use of the BBC
hademark. Mr Rivers believes
that his campaign should soon
s€e results in the sort of adv€rtising
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
f19.99 thev will supplg you with
their ROM extension socket, dust
cover and [ull fitting inshuctions.

The single socket sits on top
of the Beeb keyboard and the
idea (though doubdul 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-Iisted
amongst us Beeb owners. The
obvious application fot the exten-
sion is a Wordprocessing or
Spreadsheet application which is
in use most or all of the time. I
can't imagin€ that too many users
will enioy the prospect of pushing
home all those pins correcdy
every time they switch software.

The ext€nsion 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 monrh i flavour but Silversoft
have gone one further with
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I

. i-.as€ Yes. you guessed it,

. €-- cas€ is designed to work in
::- r.crion with Acornsoft's
. ;- - and will make a nice
--:e€ some with Viewsheet.
- i,.: will be with us shortly.

lhe database does not rely- .:e* btrt offers the ability to
-,:-: ,rith Acornsoft's word pro-
:.-:g package if need be. The
--: rrli be able to hander infor-
-:::r from specific fields of all,
:- -.ected. records to a new file
- - :: can th€n be used by View.--. :ombination ls a step in th€
::..!ion of integrated' soltware
- 

_ ar businessmen requhe.
lr is possible to store 1500

-::::ds per 100K disc and the
::: rs fast with 1000 records per: -conds. Viewbase is menu
::.en and a manualcomes wlth
-: ,ackage to fully explain each
::::r. The cost is !24.99 and is
: - : .able through mail order
-:: -:: Silversoft, London House,
--i 273 King Steet, London

APL ADVANCES
.'.:en Acorn finally release theit
l: processor (it should not b€
: -; after March), Acornsoh will
i :eady with th€ir APL language-:: :5e business (CP,zM) system.

i:.eloped by Inner Product, the
-.:;::fications were announced to
:-; UK APL User Group back in

i_ -rary to guage reaction and to
:::-r lhe creation Of a netwok of
::-:ultants to support the pro-
: -:: :n the lield

All th€ clearing banks use
: r- as indeed do 23 oI the majot
-: :cmpanies in the UK. Now In-
:: ?roduct are intent on bringing'-: :ombined power of the 280

:-: APL to small business users.
--rjgh the BBC Micro. The an-

-:cement at lmperial College
^:i iesigned to spur the APL
: : -'nuntly into providing
: -. -ess software for the BBC

Acornsoft APL interacts with__= machine's own colour
-::::ics and sound facilities. This
..-,rrn is also apparently 50%-:::.: than any previous 8 bit:.-:- The price will be around--= €100 mark and for
-.^:omers to the language, this
^ :clude a book to inhoduce
:-; alvantages of APL. lt looks
- ::ough the BBC is going to

find itself onto a few more
managem€nt desktops in the
near fufur€.

TURBO POWER
Salamandar Software have a
number of new releases lined up,
including Turbo, a compiler for
the BBC and Elecnon. There is a
new version of the popular 737
Flight Simulator and one for the
Eleckon. Eagle is arcade action
involving Intergalactic Geology
and future release Hower Bov-
ver sounds iust as stsange. 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 k€pt
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 progams

willbe of great inter€st to amateur
programmerc who write their
own games and th€ Electorn
especially might benefit from a bit
more speed. A&B will cany a full
review in a future issue.

LINKWORD FOR
LINGUISTS
The Acornsoft Linkword
Ianguage series utilises a new
language learning method devis-
ed by psychologist Michael
Gruneberg. Llnkword dispenses
with taditional 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 sgstem when
used to learn a basic vocabularly
and grammar.

The Linkword system in-
volv€s 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 thet staff
and it looks like an ideal way to
cram one of these European
languages before a holiday or
business hip. The price is !14.95
including VAT.

BACK TO BASE
Clares Micro Supplies hav€ come
up with an impressive disc based
database for the Beeb. The total
si2e of ,he 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 oI 2000. The program has
th€ v€rsatility to redefine and
transfer within the file and
calculations can be done on
mathematical fields. There are a
variety of printing options.

A couple o, impressive
specifications include the ability
to search up to five lields and sort
up to three at any one time. The
pro$am will sort a fil€ of 500
records into alphabetical or
numerlcal order in about 60
seconds. Beta-base is p ced at
€25 and comes with a fully com-
prehensive manual and demon-
stiation program. Further infor-
mation ftom : 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 stafl ol Valence
School in Southampton, the
Computer Holiday for the Han-
dicappid. organised by
Southampton Universitg. will
support 180 places. The
microcomputer has created a
whole new area of opportuniti€s
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 f145 for the week for lull
board. tuition and the use of the
computers. It is hoped that
assisted places may become
available.
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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
oI a microcomputer. If anyone
has developed such aids or
knows of them perhaps they
could get in touch with DrWardle
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/comput€r com-
binations.

More information on these
services and the holidays {or the
handicapped from Dr Lionel
Wardle, 37 University Road,
Southampton SO2 lTL. Tel.
O7O3 554621. Please send a
s.a.e- if communicating by post.

BODY
LANGUAGE
Tom Shipman (Supplies) Ltd has
recently released four new
educational programs for th€
BBC. They have been d€veloped
with th€ aid of young people who
have only recently finished study-
ing themselves. The company
feels this giv€s 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
Iamiliar themes but the Biology
sounds like a useful study for
those taking 'O' level Biology.
High resolution graphics are used
in the description oI organs and
bones in the human body and a
variety of tests, including multiple
choic€, 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 ef{orts of all those who
are Iinding uses {or personal com-

puters in General Practice and
Primary Care. The BBC branch
inlends to try and prevent
duplication of eflort by setting up
a library of programs, assist
novices, and run meetings
around the country. The library
of programs will be available hee
to memb€rs.

The sort of progGms en-
visaged are small practice ac-
counting packages, morbidity
analysers, rotas and small
databases lor vaccination recall.
There will also be a special
newsletter for the BBC medical
group as well as the Primary
Health Care Gror]p's own
publication. Anyone interested in
ioining 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 Iree terminal
soflware.

EDSOFT GOES
DISC
Ed. Sofl, based in Exmouth,
D€von are making their programs
available on 40 and 80 track
discs. Now that many educa-
tional and home users are taking
th€ plunge into disc systems, Ed.
Soft felt it was time to move on to
the disc Iormat. Included in its
new range is the LOGO type
PROGO. which allows DRAW,
MOVE, FILL, TURN and other
BBC BASIClike commands.
The program costs !8.95 on
cass€tte and !10.50 on disc.

A&B Computing owes Ed.
Soft an apology for the review of
'Music' published in the Mar-
chlApril issue. The reviewer
looked extensively at the first pro-
gram of the suite of four conlain-
ed on the cassette and gave the
impression that this was the only
program. The lact 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
oI the information which is re-
quired to pass up to $ade four of
the A.E.B. writlen examinations.

Error trapping which was not in-
cluded in the preview copy of our
reviewer! 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 t3.95
Imagine Software. gamesters par
excellence. have entered the
BBC and Electron market with
games called Pedro and Cosmic
Cruiser (both machines) and BC

Bill (BBC only). This move coin-
cides with lmagine s new price
cutting exercise which means that
the games will cost only t3.95
each including VAT, making
them by far the cheapest BBC
and Electron games on the
shelves.

Imagine have done their
market research and consider
f4.00 to be the 'magic' figure
above which their young
customers lind it difficult to pay.
As Imagine point out, it also
makes the illegal copying of
gam€s a waste of time. Let's hope
that other software house follow
suit and bing their prices into line
with th€ir counterparts in the
music indushy.

Acornsofts Spitf ire simulation, Aviator
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]iEW APPROACH
FROM BEL TECH
r:- TECH Software have
:-::ged from an engineering
:::-r3round in the Midlands to
:-::..rce a range oI programs for--: 3BC Model B. They range
- - : Chemistry and Physics revi-
: : _ cackages to 'O' Ievel to Bel
::- a unique database
i: =.r:ically written for keeping
;: -;alogical records, of either
. -: cwn family or an historicai-;-:; or royal line.

Two fu rther re leases,
:.:.able on disc as well as
: ilii:le are the utilities Bel Base
:-: Bel Graph. Both support
: -.rehensive facilities including
,-: :efined formats and printer
: -::: BEL TECH's sophisti-

cated programs are backed up by
an excellent custom€r service
which is reminiscent of that given
bg makers of business software.
When you receive your softr/are,
you are invited to register as a
user and a fullsupport and advice
service is then available.

Further information Irom
BEL TECH Limited. Stanmore
Industrial Estate, Bridgnorth
Shropshire. WV15 5HP. Tel.
07462 5420.

ADDENDA
Apologies to A&B readers who
were frushated 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 - OPENIN fnm$.

Readers of the Faster Basic

article by Peter Voke (Jan,/Feb)
were probably mystilied by the
lack of Program one. Well here it
is.
Finallv, to clear up any confusion

which may remain, the correct
vercion of line 320 of Addsnap
(Jan /Feb) reads: UNTIL
cards >1 AND cards (-max-
posr PRINT T48(36,7); cards.

to
20
3C'
40
5a,
6@
7@

BO
90

loo
11a'
L20

MODE 4
VDU 23;B?Q2; O; O; O;
vDU19,3,1,Ct,O,O
A$=STRING:S (g, CHR$255 )

BI'=STR I NG$ (8 t CHR$O )
FOR IZ=&5AAO TO &7FFa

$ I Z=A$
*FX 1?
SI,i.=B'
IZ?9=A
NEXT

END

STEP A
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MODEL B/JOYSTICKS

centrecourt

PROCSETUP
Initialises the main variables. sets

Enioy this exciting
tennis game, The C

Court awaits.

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

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

PROCOUT
II the ball reaches the confines of
the screen this procedure is
entered which works out which
way the ball was moving
(SCN(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 VDUS
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 slde oI 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 leewag
allowed between the
X-coordinates of the ball and the
player.

lawn
entre

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

on certain occasions and not on
others so it vaies 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
parameterc is able to act for both
players. The position of the
joystick now affects the horizontal
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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
ioysticks.

The top court player opens
the s€rving automatically and you
move vour players around by
pressing the fire button while
manipulating th€ joystick. The
pro$am 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
achi€ve this. Just like the real
game, the earlier gou prepare lor
the ball the more likely you are to
get your racket ready!

At the moment when you hit
the ball you can conkolthe 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 ,n or out
and change the score according-
ly. The receiver is positioned ran-
domly for each serve and return-
ing serve b€comes 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 (ther€ is no end changing).

PROCOURT
350 Changes backgound colour
from black to green.
360. The players and ball are
del€ted by using GCOL3 Ex-
clusiv€ OR prindng, 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 obtain€d
by logical colour number 7 even
though in MODE l 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 iarge.
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PROCBALL
lf either fire button is pressed, the
procedure is entered to evaluate
the players position from the
joystick (PROCPLAYER) other-
wis€ the program goes shaight to
printing the ball. A check is made
on whether a hit is occuning only
when the ball's vertical position
coincides with the rack€t's vertical
position (1.e. BY% - Y%-32.
PROCBALL is therefore exited



\.ARIABLES
i r riable' r iRSiU

-:RS12)

; l\'%

Functlon
Player flgure - racket left.
Player figure - racket right.
Player coordinates.
Player's old coordinat€s (for deletion).
Game poinls won.
Games won.
Stling representation oI game points.
Type of player being printed i.e. index
for PLAYER$.
Type of player at previous prlntlng.
Flag set to TRUE when player has hit ball
and r€s€t to FALSE when. opponent hits
ball or point ends. This is to prevent a
'double hit'.
Rate of movement for player.
Rate of movement of ball horizontally.
Rate of vertical movement oI ball. With
these rates or dlstances of movement, one
usually starts optimistically low to give
smooth movement and then has to
incr€as€ them as the program becomes
more involved and therefore slower. Thus
it is better to express such a rat€ as a
variable which can be easily altered just
once instead of having to search through
the whol€ pro$am looking for every
occunence.

I find It advisabl€ to express one object's
rate in terms of another's (€.9. IX% - -

C9/21 especially when the h^,o objects are
suppos€d to coincide at some time. This
makes deteclion oI collision a greal deal
simpler if detection is to be achi€ved by
comparison of coordinates as lt is h€re.
Flag set to TRUE if a player is serving
Indicates which player is servlng and from
which court.

250rser ve7.=FALSE
I6OFROCWA I T (f,OO)
:76SUUND1,-15,1OO,I
f,OOREPEAT r FROCBALLi l-JNT ILserveT.=TFUE
f,1A60TOrAO

=?@1tr4ODEFFFOCCOURT
f,sOVDU19,g,2,O,O,6
f,6OVDU 19 , 1 |7 ,A ,O ,A
JTOGCOLO , 2
.IAAFORNZ=496To544STEF' 1 2
f,96HOVE140rNz: DRAI{ 1 lf,6,NZ
4OONEXT
4laFORNz= l4OTO 1 1 tr65TEF 1 2
4?Ol'lOVENZ, 544 : DRAIrJNT., 496
4trONEXT
44OMOVE 128, 96
4sC'DRAt42:E , 896
46BDRAtrl1A5? , 896
47ADRAhJ1152i96
4BODRAtrl l2B , 96
49OI1OVE640 , 695: DF:AW54O . :9.5
SOOIiOVEl I O , 596: DF.AIJ 1O /5 . 696
5l OHOVE 155, i96 r DRAul11f,O, ?96
S2AHOVESC!! lEOO: vDU2f,O,231 r ?i2
s;OHOVEl I 54, lOOA! VDU2ll, If4, l.l5
=4CIFROCSCI]REBOARDSSOENDFFOC
560:
5AODEFPROCSETUP
59EDrt1 FLAYERT(2) rXZ(:) tYI,(71 ,BX7.l?l ,QY7.

( ?), FTZ ( 2 ), EAllEZ ( ? ), F:S (I ), t7. ( 2), oti:, ( : )' HI T
x,l?,

6@AtZ(ll =Lri.7. (2) =2: ot7. ( 1) =1: ot7. {?} =?
6l AFORFZ= 1TO2. OXL (P?l=2AO@1OY7. (P7., =ag@a.

PT7. (F7-) = 1 r 6AHE1Z (F1.t =AtF* (P7, ='@' ' xZ 1P7., =46
AA: YZ (FZ) =?OOCI: NExT

52OSERVEZ= 1

63aC7.=3?
64ABX.Z=?OAS I BY 7=?B@A
65@OBX'I=?OOA. OBY 7.= 2@@O

66AlX|.=At IYI,=C/.
6TAENDPROC
aaa:
TOODEFPROCBALL
7loTIIIE=O
7?oF7.=ADVAL (o ) ANDJ
7 3@ IF F 7-= LORF L=3FROCPLAYER 1

7 4O I F F 7-=2ORF 7.= JPROC F L A Y E R 2
75ol'loVEEx7., BY7. : VDU?54
7 6OJ'IOVEOBXI, ,OBY7. ! VDU254
7 7 ADBXZ=BX7-r OBYZ=BYil,
7AOLFBY7.<.A OR BY7.)-10?4 0R BX7.iO BR EX7.l.1

?AOPROCOUT: ENDPROC
TsglFYX, (7t -32=8Y7.: PROCCHECH?

i

1ORE : LAIIN TENNIS
2ORE].i: by
3OREll: Ri chard
4OREI'i: Jones
TOON ERROR GOTO 3176
gO*Tv255
9AHODEl

l 0OVDU2S; S?O2; 6; B; o i
1 l OPROCASSEHBLY
l2OPROCSETUP
l SOPROECHARS
14ACLS
ISOPROCINTRO
16OVDU5
l TOPROCCOURT
:OOPROCSCORE
2lOserveZ=TRUE
?2OGCOLJ, J
2SOPROtrPLAYERl
?4OPROCPLAYER2

PROGRAM LISTING
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AAA lF Y7. I l t -=?=BY:{ : PROCCHECT: 1

B1@EXl.=BX:z+ IXrzr BY7.=BY7-+ 1Y7-
AzOREFEAT UNT IL T I t.,IE:1O
gSOENDPROC
B5A:
A6O}DEFPROCCHARS
ETEVDU?J, ??4, 6@,6O.6A ,6A,?4, 126,255, ?55
BBAVDU?f, ! ?25,:55, 116, 1?6, 1?&,36,1?6, 1?6,

L02
s9ovDu?f, ,?:6, 182, 1A2, LA?, rB2, L42,96,96,9

6
9@O.
9lAVDU?f,, ?2E],1, 1 13, 1f,7 ! 1f,5, 1=6, 11:,O, A
g?EVDUzf,,?:9, 124, 142,145, ?7=,17 ,14 rA t6
93OVDU2f,,2f,O, 8,24A, L5L ,1f,f,, l BJ, 149 ,?45,4
94OVDU23,f31 r O,O, 69 r 189,85,45,69,S
9sOVDU2f, , ?=?, A,A,??A,AO,720,, 4,?2@,4
96OVDU!f,,2f,3, O,2?4, L74,234, 13E}, 138,142,O

1:BB I FSERVET:=-] ?ir72=f,+FND i 1=) : EX:i=7aE: EY7'

= 1 9:. lt!7f, =if, : I Xll=- 1 6 | I Y;1=C,1: I H I i:': ( ? ) =TFIUE : E

NDPROC
1:ga,IFSEEVEZ=4 ?3,7:=?O+Fil.lD ( 15) : EX7.=684. EY

7-=19?! ??.t1==t?: I XZ= 16 r IY/-=CZ.HIr:a i2 ) =TFUE: E
NDFEDC

1 :OAENDF'FCC
1i:o:
1f,:BDEFFROCOUT
l f,4OPFOCSCOREBOARD
1f,5Oserve7=TRIJE
1-1,5AIF {EX7{C OF EX;ar.1:Elg) AIID EY;{i.9OE Al',lD

SGN ( IYi:) =1 FTZ I I} =PT,1( L' +1: PROCCALL: G3TC1
414

la70tF <BX7-|.A OF EX7::, 1:Ae ) A|JD BY7.:'9U'D AND
SGN ( IY;/.):1 FT?.{7} =PT? <;, +1:FROCCALL:GCTO1

410
1f,BOIF(EX7.iO OF EX7:1:AB) AND BY;{.:18@ AND
SGN ( lYl{ } =- 1 FTil(?t=F'r1ll?i +1: FROCCALL: GOTO

147@
lf,9BrF(BXZ'jA OF BXZt,1:BO) AND BYz':106 AND
SGN ( IY7.) =- I FTZ ( 1 ) =FT7. ( 1 i + 1 : PFOCCALL: GCTO

1410
14@AIFBY7.:.=Z PT7. ( I ) =FTZ ( 1) +1 ELSE FT,r. {i) =

FT7. (:) + 1

l4l OSERVEZ=SERVET+ 1

14?EIF SEFVEZ=f, SERVE:4= 1

14iaIF SERVET.=5 5ERVE7=3
r44aIFPf7.(L, )==ANDFTT(!) i: (PT7:(1: i-1 GAHE;',

( 1) =GAHE7. ( 1) +1! PTZ ( 1) =1: FT:{ (?} =1: FROCSERVE
CHANGE: GOTO 151O

145OIFPT7. (r) :,=5AND FTz ( 1) i. (FT;/. (?) ) -1 GAI'IE

Z (?) =6Al'lEZ (!) +1: PTZ ( 1) =1. FT;{ (:):1: FROCSERV
EtrHANEE: GOTOl51g

1460IF {PTZ ( 1) =FT7. (?) ) ANDPT;4 ( 1) =4 THEI'J FT:{
( 1) =5: PTz (?) =5
L47@IF (Pr?. (1) =PT7. (?) )ANDFTT(1)=6 THEN FT;'.

( 1 ) =5: PT7. (?) =5
l4BOFORZZ=1TO2
L4gAIFFT;4 (27.\ i6 Frr. (27.t ==
150,ANEXT
15lOFORJ7=1TO2
152OON PT7- (JZ ) GOSUE157E, 15BB, 1590 r lhbw,16

10 . t6?@
15f,ONEXT
154AIF (GAMEZ ( 1) ::=6 AND 6AHE7(?)i=SAI4E71(1)

-2) OR (GAl'lE7- ( ? ) >=5 AND GAHEZ ( I ) <=GAHE;4 <7) -?
) PROCEND

l SS6PROCSCOREBOAFD
l56OENDFROC
1578P$ (JZ) ="O": RETUFN
lsgoPt (J7.) =" 15": RETURN
L59APS lJ1.l ="3Ct" : RETURN
LAAAP$ (J:i., =" 48" : RETURN
161OP:s (JZ) ="40" ! RETURN
L62oPs Gl.t ="A": RETURN
1630:

97OVDU?3 ,2i4 ,9,2 | LA7 | t7@
9AOVDU23,235,6,4, 144,3?,
99OVDU23,, 2a6,A,O, O, 63,, 63

LooovDuz3, 254 ,O tE t@,?4 ,?4

tt7o, L7g tg
,56,8
r8
,o

IOIOPLAYERS ( 1 ) =CHR:$224+CHRSB+CHR$E+CHF:!1O
+CHR:E228+CHR:S225+CHR$8+CHR:T 1 O+CHR$226

1 S?OPLAYER* ( 2 ) =CHR:'224+CHR:!B+CHR+ 1 6+CHR+:
:5+CHR:&229+CHR$8+CHR+B+CHRS 1 O+CHR*I?5

lOJOENDFROC
1C'50:
l 860DEFPROCH I T ( a7. rb7. ,c7. ,d7.)
IOTOIFHITz ( a/. ) =TRUE ENDFRaC
lABaHIf T- ( a,7.t =TRUE r H I T7. ( bz ) =FALSE
1E 9oSOUND1.-15,1OC,' 7| lY7-=c7-
I 1OO I X7.=A
111OVZ=ADVAL ( d/.t DIvl@@
1 1:OIFv7.i6OO I x7=-C;4./2: ENDFROC
1 1f,OIFv7.i?a Ix!.=C/./2
1 l4OENDFFOC
1 16!l:
1 l TODEFPROCSCOFE
11AOGtrOLf,,f,
119AFORJ7.=1TO2
l2OO|.IOVEXZ (J7,t tY7-(Jl,'t: PRINTPLAYEE$ (t7' (J;'1)

) l ox? I J'l| =?OAAr OY7. < J/.t =7@@a
121oNEXT
l2IOIIOVE EXZ, EY;{ r VDU:s4zEEX:/.=?@@@t AEY'1.=?

@@

1:=Ot7. ( 1) =1: tZ (?) =?
1 ?49??a7 4=3L. ??-!7 3= 6
1?soH I Tz ( 1) =FALSE r HIT7. {2) =FALSE

7f,=24+RND ( 15) : IXz=15r IY7.=-Cla:ilIT;{(1)=TRUE:
ENDPROC

137!,IFSEEVET=2 T&7!=?1. EXZ=,5443 EY7.=9:B! 19
7.1=0+FND ( 1 5 ) . lx?=- I h I IY'l=-CZr HIf i ( L ) =TRI-IE i
ENDFROC

,17@
56,4
,o,a
,a,a
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1 950?&73=1 6 : ?&75=5 : FEI'' : PLAYER
196BDIl'ljoyZlOO
197OFOR FASS= 1TU2
l9BAP,,i.= joyT-
1ggat[APT O

2OOB. joy5t i E k
201oLDX&SF
zO?BLDA*O: STA&BE \ SET FRINT

l9O0REH:9,E}E PRINTFLAG
lglOREH: &E}F x REGISTER VALUE
192O?&76=-2: ?&7El=?O: REH: FLAYER

I{ER LIHIT (*32 )

l9=E?&77= L 6. ?&79=3: REI'I: PLAYER
ER LIt'!IT

794o?&7?=16. ? &74=f,o: REM: PLAYER

1 UFFER, LO

: UFFER I LOUJ

1 X,Y
: x 

'Y

FLAG TO 'OFF

: 55ODEFPROCSERVEEHANEE
:65OIF SERVEZ=I OR SERVET=Z SERVET.=3: ENDP

a
::7OSERVE7=1
::SOENDPROC
: -lo:
:.IODEFPROCCALL
: -40I FEXT-t' l 

"OATHEN 
1770

: -5OGCOLO, 3! flOVElO, 5J?! PRINT"OUT ! "
: -5oA= I NNEY (2Oo) ! GCOLO, El! I'IOVE 1O' 53?: PRI NT

':--"':ENDPROC
- --OGCOLO, f, : l,lOVEl 15[l,552: FRINT"OUT ! "
: -3OA=INI:EY (?EO) I GCOLO,Ar HOVE1150,,sf,f: FRI

\- tiiT ! ,,

: -.OENDFROC
:::a:
.::ODEFPROCI,IAIT(e)
'- 

=: 
OF=T I I'IE+E

::1AREFEAT UNTIL TIHEiF
:::AENDFROtr

: : :CDEFFFOCASSEI'IBLY
: : r3REl'l: &74 &71=ADVAL FEADINGS

?QJO. I eft
?O4OLDA 9:76rCMP*S0,rECCriqht \ CHECIi FOR L

EFT JOY
:OSALDA erTf , x: CHF+f,: EEOhei ght \ BRANCH IF

AT LEFT LIHIT
2O6ADEC &73,X \ DECREASE X COORD
2OTOINC&AE
?lrEaJHP hei qht
?0r9O. r i ght
2l OOLDA * 1 1 : Cl"lPtTE ! BtrChei qht \CHEC|... FoF R I

GHT JOY
21 lOLDA 972, X: Cl{P*-lB! BEOhei ght \ ERAI'JCH I

F AT RI6HT LIHIT
:12AINC 9r7?,X \ INCREASE X COORD
2IJAINC&BE \ SET PRINT FLA6
2l4OJ l'lPhei qht
2150. hei ght
216OLDA&71: CnP*5Oi ECCdown\ JOYSTItrE L-F?
217@LDA&76,X. Cl''lF&74, X: EEAdown \UPFEF LII'lI

T?
:lBOrNC&74, X \INCFEASE Y COORD
?190tINC&8E \SET PRINT FLA6
2?OOJ Pout
221C,. dot.rn
2?2OLDA*l I: Cl'lP&71I ECCout \JOYSTICti DOIIN?
223OLDA&74, X: Cl'lP&74, X: BEelout \ LOI{ER LIH I

T?
2?4ODEC&74,X \ DECREASE Y COORD
2250INC&BE \SET FRINT FLAG
225OJl"lPout
?270. out
22A6RTS
?2901
?JBONEXT
2SlOENDFROC
233Ql:
2S4ODEFPROCPLAYER 1

?35O I FserveT.=TRUE THEN?4OO
236ts?&AF=O: ?&7O=ADVAL ( 1) DMAOO: ?&71=ADVA

: -: : :+,PUTING MAY/JUNE 19A4 17

PROGRAMMING/GAME

t:. -

RI v lou 5$
-r*

s
t.

![-] i
'I

\ nI

I
I

"(

I
Jlr

tn
rr

7

),
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L (2) DMEl[,[,
?37EEALL ioyT-
?3BOIF?&BE=a ENDFROC
?39OIFXZ ( 1) +16i.8Xz-AND SGN ( IY7.) =1 t7. ( 1) =:E

LSEt7.(1)=1
]4OOXZ ( 1) =?&7?*f,?: YZ ( 1) =?&74*f,2
?41ollOVEx7. ( 1) !Y7. ( t ) : PRINT FLAYERf (tz ( 1) )

?4?B|'IOVEOX7. ( 1) 
'OY7.(1):PRINT 

FLAYERf (ot:l(1
))
?4aOOX7. ( 1 ) =X7. ( 1 ) : OYZ ( 1 ) =Y:{ ( 1 ) : otZ i 1 ) =t7. i 1

)
?44OENDPROC
i450:
?4TBDEFPROCFLAYER:
248AlF =er VeZ=TRUE THEN?Sf,O
249O?&8F=1 : ?,,7O=ADVAL (f, ) DIVlOOO: ?i171=ADVA

L (4 ) DI V 10A'O
ISOOCALL joy7.
251AIF?PiAE=A ENDPROC
:52AIFX7. (:) + 1 6iBX7.AND sGN ( I Y;: ) =- 1. t-:l ( ? i = I

Fr eE+7 /?t=?

=5=AX7. 
(?) =iq,7.l*f,?: Y7.(2) =?&75*tr!

2S4AlHOVEX7. ( 2 ), Y:/. ( : ) . FF I NT FLAYERT ( t7. ( I ) i :
HOVEOXZ(!),OY7.(2) i FFINT FLAYEF* (oti{ (l) ):DX
L(2, =X7.12\: OYZ (:) =Y7i (?) t otia (I) =t;/. (2)

2ssOENDFROC
?37@=
:SAODEFPROtrSCOiiEEOAFD
?=9OGCOL= ,3
26OOI1OVE75,958: FRINTi EAFIE| ( 1)
:61O1'lovE75,9oo: PR INT; EAI'1E7 (? )

26?O|'1OVE I 175, 95a,: PEINTP:S ( 1 )

!63AHOVE1175 
' 
9oO r FR I NTFS (?)

1646IF SERVEZ=1OR SERVEZ=? HaVE 1:4e'95o:
GtrOLO,: r VDU?=6: GCOLA 

' 
O! MOVE 1?44 

' 
9OA: VDU:tr6

rELSE MDVE 1?4O,9OO! ECDLA 
' 
?: VDU2;16: GEOLA 

' 
O

! HOVEl?4O,954! VDU2f,6
265OENDFROC
?670-.
26gADEFPROCCHECIi:1
?69[, IF ( 8X7..1= ( XZ ( 1 ) -44) ) AND (BX:1. j. =X;'. ( L ) f a i

ANDIz ( 1 ) =IPF0CHIT ( 1' ?' -Cz' 1 ) I EhlDFRatr
?I@AIF (BXiz}= < XZ ( 1) +15) ) AI'JD (EXZ'r = ( X;: ( 1) ++e

) ) ANDI7. ( 1) =:PR0CH 1T ( 1':'-Cii! 1)
?T l OENDFFOC

?746DEFFROCCHEtrTi.2
?754I F ( EX;l:.= ( xZ ( ? ) -48 ) ) AND ( EX;ai=x7. li ) - 1 & )

ANDTZ (2) =lFROCHIT (? r 1 
'C;{' 

3) : ENDFROC
?7 6AIF (BxL :}= | X7. ( ? ) + 1 6 ) ) AND ( Ex7.'l = ( X 7. i : ) +48

) ) ANDTZ (?) =?PROCHIT (?' 1' C;t 
' 
f,)

:TTOENDFFOC

2ABBDEFPROC I NTED
2ALAU'r= Lq . V7-=?@

2A?OFORT;{= 1TO.lO
:B;oCoLoURl: FRINTTAB (U7', TL) CHF:+:54i TAB iV;{

,T7.) i CHRf254
:B4OA= I Nti:EY (5) 3 NEXT
2B5OCOLOUR2!PRINTTAB(1S'15)"L A !'J tJ T E

N N I S"
186AA= I NI{EY (5OO) : CLS
IB7A'VDU19,1,6, O,4, !,' 19, tr,2, @, @, O

?BBOCOLOURI: PRINTTAB (A 
' 
O) "The top pIayer

iE control l ed by the"
?E90COLOUR?: PR I NTTAB (O,?) "LEFT":
?9OOCOLOURIrFRINT" joystiEk' and the bott

om pI ayer by"iTAB(O,4) "the";
?9I OCOLOUR?: PRINT" EIGHT. "
29?OCALOURS
?9f,OPRINTTAB(O,6)"To movE vou muEt Presg

the f ire button."
:g4APRINTTAE(O,e) "The joystiEk also contr

oIs the di recti on "
IgsclPRII'JTTAS{g' 1C}) "o{ '/cur- hit' so it i5

advisable not to"' '"be mEvinq when mal:ing
your stroke. "

:96OtrOLaUR?i PRINTTAE (o,16) "The comPuter hr

iLl position the raEl:et"
29TBPRINTTAE(O,18)"+or a +orehand or baEk

hand dependin whether you are to th
e right or to"""the left o+ the ball."

"9BOFRINTTAB(E'?4) 
"N0TE** It will only do

this when you"'"'are moving. "
?990COLOUR3:PRINTTAE(o'f,a) "Press a key to
Eontinue"
.l@o@A=GET: CLS
f,oIOCOLOURl:PRINTTAE(O'A) "You taill play o

ne advantage set !i.e. Player Hit
h six games or over -andr' " nan advantage of
at least tHo gamet. "
JO?Q,trOL0UR?: FRINT " "The scoreboard show5

the top player's" " "score +irst. "' "'Servic
e is =hoHn by the bar to the"""riqht of t
he points EEore. rl

=Of,OCOLOUFi!PRINTTAB(O'?9) 
"Fress a key to

START.,: A=EET! CLS
ta4a}vDU2a
f,A5g'ENDPROC
a$bg.
f,OTODEFPROCEND
f,AAOPRT]CSCOREBOARD
3E?BIF GAHEZ ( I ) iGAllEZ (?) ur I NNERT=B@AELSE l'l

1NNER7.=4OO
JlOOVDUl9, 1'9 

' 
E,A'O: ECOLB' 1

31 1Ol'lOvESOE 
' 
UTINNERT.: PR INT"THE CHAI'IFIgN | "

31?OVDtJ4
313OEND
3l4OENDFROC
3150:
f, 160:
S lTOREPORT: PFINTERL

MODEL B/JOYSTICKS PROGRAMMING/GAME
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ORGANISATION AT YOUR FINGER TIPS!

Hord$ore ord Softwore for the 88C Mcro. Jusl o fs d::
our B6iness, DorrEdic & Hr.rcotiorEl RogronB
o,oilcue dr cosselle o( disc.

.r07 MEMO-CALC Ct2.95 + VAr B C/D
''lr musl be.mong tha l6asr srpensive pi6c.. ol uselul sohware
/ou will ever buy" Revue by P.actcal Compuring Jury 1983
This is a daisbase/calcshaet program which 's.llows up ro 255
columns The number ot rows is automaiically sat lrom 5 to over
IOOO deEEnding on the corumns dscla.6d Borh .um€ric and
alph6meric d.ta c6n be sro.ed in.ny c€li .nd can b€ ot any length
up ro 255 characters

.t06 PAYPOU (W 01 M) 024.95 eoch + VAr B C/D
Two part programs lo handl€ ihe wa96s on a w€6kly or separalely
on a monthly basis for up to loo 6mploy6e. in memory 6i the
samo lime Order as WEEKLY or MONTHLY Oeduci 05 O0 iI boih
w€€kly & monthly programs purchased ar sam6 tihe A PAYFOLL
updats sorvice is oltered ar C6 OO per 66num + VAT

304 SIAIPACK [9.95 + VAT B C/D
A stalistic package writt€n by Micro Aid th.t irst appeared in the
P6r30nal Computer Worid m.s.rrno b6rw66^ sutumn ol i978 and
rho Sp.ing ot !979 as a sene3 ol Ert'ct.s
fhis lascin6ling su'le ol module3 wrll appeat to Schoots Cotteges
.nd bus'n€ss€s alile prov,ng 6rr..maty vatuabte

to2 casHBooK gt.t.95 + vaT B c/D
FIRST CHOICE. This is a doublo a.try cashboot program showing
c.sh and bant crodil3 and dabits. i 6 4 columns Any number ol
indivi.lual accounls c.n be us€d .6d an.lyse.l or totalle.l
andivi.lually o. cumulali@ly by .ssocial6d 9.oup
LANOUACC & tmUTY POMS hom mony .ou.oer ftom el8
SEXD T'OW K'EOUT FREE EEOCHUIE!

Mosl ot our progroms ore on PRESTEL (Micronet)
' 60043703 ond con be down looded directly.

25 Fore Streel, Plqzer Combome!
Comwofl Inl4 (UX UK lel: (0i109) 831274Deolel enquiries welcome.

O Compolible with oll "Alo
g-pin loysticks

O Pluo in cortridge desion
O lough ploslic cosing
O Does not inlerfere with

keyboord operotion
a Avoiloble from your deoler or

direct by moil order
O 12 month guorontee
O Gomes coming soon from most

sottwore houses
a Extends the versolility of your

Electron computer

tEl

*
SEIKOSHA
PRINIEPS

A new ronge of prlnters
(Speclrum Compollble)

replqcing
existing mode15.

&-

ffiiePo-Rid

Only f,24.95 incl. VAT

ETECTRON

I

USETI..,
",*.*.2

Jlrls ls lhe odd.on you hove
Deen wolllng ior.
A swltched loystick inleiloce
5r the Eleclron user.

S6e u3 on
Stond 134

I

Fntr
fYr

STOP

(d

H

Pdc6 ,rom
gt20-!300



Advdnced
-

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
bockground onto which items
pr€sent in lhe mid$ound and
loreground 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.

Programming techniques
forimage switching and
multiple plane displays.

demonstration was to show,

pal

hopefully, that some thought
generally required as to the ar-
rangemen of colou rs ith n

Qu le often th fou tialtte

To create dual screen display we
first need two images that we can
switch b€hre€n. I have chosen to
use a triangle and square as these
are quite shaighdorward to im
plement as illushated in the
following hro procedures which
will form the bases of all the

Black = 0000 -- 0
Red : 0001 :1
Yellow-0010=2
White - 0011 - 3

60 A=GET
70 GCOLIT? : REH OR y.ith yeltow
80 PRoc_square (SOOr SOOr 600)
90 END

overlay a square on the triangle
You will have noticed that where
the hiangle and squate overlap
the colour plotted is white. If you
recall ftom last time, this is
because we have logicallg OR'ed

YELLOW

ffi
RED

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

roughly central on the screen-
Adding the following lines will

10 REl.,r rr 6coL DEHA V 1 r r
?i] t"toDEs
:lO key=6ET
40 GCOL1.1 : REH OR ,.ith red
50 PROE_triangle (3OOr 6l)0,9oo.3oo )

6(, END

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 l.x : 0011

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

SEEING DOUBLE
To creat€ a two image plane we
need to reprogram the palette us-
ing the VDU19 stat€ment so that
only one of these t\ /o images will
be present on the scteen uisuolly
at any one time. Note that we do
nol re-draw the shape each lime
we wish to s€e it, it is olu.,ogs 6n
the screen, we program the
palette such that the shape we do
not wish to see becomes the same
colour as the background. For
example to remove the square
from the screen but leave the
hiangle we must re-program the
palette so that the square's plot-
ted colour, yellow, becomes
black. Therefore physical colour
2 (yellow) becomes logical colour
0 (black). Re-RUN the program
and when the prompt reappears
type in,

VDU 19,2,0;0;
remember to use semi-colons
after the last two zeroes. All being
well the square will have been
erased lrom the screen. To'turn'
it back on restore logical yellow to
physical yellow with

VDU 19,2,2;0;

The purpose of this little

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 js
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 hro pictures we need
to program the pallete so that we
have h{o image planes, with
each image plane comprised of a
background and a foreground.
Some thought inlo the matter
shows that there needs to be
some 'overlap' between the two
planes such that image plane I
and image plane 2 can have both
the same background and
Ioregrounds, the non'
overlapping portions are the two
separate images themselves, the
triangle and the square, and as
these are plotted in the
foreground and over the
background their associated col-

500
510
520

540
55(,
560
370
5AO
390
600
6!Ct
62(|
630

DEF FROC_triaflqIe (1e+t. right. ape:., baee)
REtt le{t & right=X coords. base=Y coord
I4OVE I e+ t. base
ITOVE le+t+riSht. base
PLOT 85. Ie{t+ (riqht/z). :pr>.
ENDFROtr

DEF PROC_square (Xcorner. YrBrner. lenqth)
HOVE XcornEr. YEorner
l.tOVE Xcorner. Ycorner+l ength
PLOT 85. Xrorner+l enqth. Ycorner
itOVE XEorner+l enqth. YEorner+l ength
PLOT 45. Xrorner. Ycorner +l ensth
ENDFROC

ours are available in th
foreground colours on ly.
Transferring this to hard binary
facts produces:'
Background of IP1 and lP2 :
= Physical 0

BLUE

A
ALACK

Foreground of IP1 - 01 =
Physical 1

Foreground ol lP2 = 10 -
Phvsical 2
Foieground of lP1 and IP2 = 11

= Physical 3
Examining the bit values of the
associated planes will show that
the combined foreground colour
of image plane 1 and plane 2 was
obtained by logically ORing the
separate foreground colours
together,

01 0R10 = 11

which is performed using the
GCOL l,x command. These
figures also show that we will
need only three of the four col-Fig ,
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., s:rbie in MODE 5 and
. '-: :ne ol the logical col

. , .. reed to be redefined.
: - , : : mind that we need the

. . ":.age 2) to be set to the_ . :': -_.J colour when we are
:.. -j the triangle (image 1)

: -' iogical colours of the
: . _?ed to be programmed-. iollowing physical col-

When run the program will pro-
duce two separate images on the
screen which can be 'switched'
behreen by pressing a key on the
keyboard. Figure 1 shows the
hr/o images. The first is a blue
background with a black hiangle
cenkally on the screen, and the
second a yellow background with
a red square centrally on the
screen. Try working through the

-::e we have set the
: . :: rund colour (logical
= .:;l to yellow and logical

:: physical red. The latter is
. -::r'; to avoid the combined': : red + yellow = white as
, r.. ?arlier. Now red+yellow

= ': The procedure also sets
: :: red = phvsical red and

:' . )ogical yellow = physical
... This may seem

I -rous at present but is re,',: io reset them after they
, . reen altered bg the next

;::lte.
- - display the square (image

- . : set the triangle (image 1)-= background colour the
. -: needs to be programmed

vDU l9, O.4 i Oi
vDU 19. 1r 4; Oi
vDU 19,:, Oi Oi
,rDU 19,3. Oi Oi
ENDPROC

: =-F

'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 hy!

PLANE TO SEE
To treat the screen as athree im-
age plane requires the combined
use of the CCOL 1.x and
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
obiect could be removed without physical 3 has the highest priori

ty, thus

--: background is set to blue
, -gical red. Logical yellow

: - re become black.
see the overall effect

, _ :.€se two procedures into
'::nal program. Delete lines
: r0 with DEL. 10.90 and- -e following lines

DEI'O

: ;sOC_di spl ay_tr i anql e

;eoc-atsptay_square
:et=6ET

: -\TIL O

RE}1 backqround=b I ue
REl1 red=bl ue
REI'' yel I oE=bl ac k
REl,l l{hite=b1drk

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

I t'tA6ES t t

10 MODE 5
20 GCOL 1.3
30 PROC-triangle (300,600,

900,300)
90 END

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 hiangl€ we use the
same operation but specify a
midground colour ie red or
yellow. Add the following lines to
the program and RUN it.

EEI1 T I 6CDL
ltt)DE 5
c-coL 1.2: :..oc tri ansle

: ::CL 1.1
: : EgC_square (

:.FEAT

: REtl OR wlth loqical 2
( JOO, 6OOt 9OO. 3OO)
: REl.1 OR with logical I
f,oo, Soor 600)

PROC_di sp1:y_square
Because the foreground ob-

iect will oluoys be displayed in its
entirety, ie it cannot be obscured,
il must have the highesl 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
amples.

p
Us

rogramming ex-
ing the PRO-

C-triangle and PROc-square
routines defined earlier we can
paint an object in the foreground
using GCOL1,3; remember

-:: 
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-:F PROC_di sp I ay_tr i ang I e
.:U 19.O!?;O: : REt4 background=yellow

: 5'J 19, l. 1t t,i r REI'I red=red_ .lLl 19.:.2iOi : REl{ yellow=yellow
: .fU 19.:.liOi : REl,l Ehite=.ed
: i.IDPROC

F

x( 1:

-l
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lo l,toDE 5
20 GCOL r,3
30 PROC-tri anqle ( 3OO.600.9Oo,:iOO)
90 END

To remove the triangle in addi-
tron to re specifying the GCOL
parameters w€ musl 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
mav have expected is because
the square rs painled onlo lhe
backqround which is black or 0
Therefore the previous lines can

to
?o
30
40
50
50
70
BO
90

loo

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

Frnally we can use the
GCOL 3,x command, which per-
forms an Exclusive-OR to draw
or erase items 0n the screen t

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

0000 - background - black
0001 = midground - red
0001 - OR result - midground
red.

REMOVING
OBJECTS
Now that we have hro objects on
the screen how do we go about
removing just one ol them? We
use the GCOL 2.x command
which logically ANDs the screen
colour with that specified (see the
last issue for a refreshet if you
need it!)

To delete the triangle ftom
the foreground but leave th€ mid
qround square we must sel the
GCOI 2 associated colour such
that the AND operation will leave
red or 0001
0011 : Foreground - white
0001 = midground - red
0001 : AND result -

midground red

in programmiflg terms this
becomes,

do not overlap. using the same
paramelers over and over again.
Delete lrnes 10 to 90 once again
and enter the followinq:

Next timc wc ll iook at sorne
srmple anrmalron lechnrques u5-
ing these three image planes plus
write a program that will design
our own characters.

60 gEt-6ET r REI'I preEE key to go
70 GCOL ?, r
AO PRoc-trianqle ( 3oo' 6OOt 9oO' 3oo)

This result is then'carried'for-
watd and combined with the
foreground colour,

60 get=GET
70 GCOL 2.2
Bo PRoc_square ( 3OO. 3oo' 5OO)

0011 : foreground white
0001 : midground red
0011 - OR result - foreground
white.

Figure 2 illustrates the process

40 6COL I,I
50 PROC square (3Oo. 3oO' 600)

REt'l tt 6coL : DEllo la
EODE 5
6COL f.:
FOR I o5p=O TO lt|

PRoC-tri anql e (:aro. 6c,C,.
T I l'tE=('
REFEAT UNTIL TIHE=1OOO
FROc-tri anqt e (3OO' 600,

NEXT I oop
END

9OO,

900.

300)

300)

IVIIDGROUND

+A
Fig 2

Fis j

Fig 4

FOREGROUND

COMPOS ITE

COMPOS ITE

A
COMPOSITE

MIDGROUNDFOREGROUND

MIDGROUND
A

fOR EGROUND

A
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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 oI 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 PRINI, are perfectly
O.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: I don't do this
myself, as I get confused going
from lower to upper case, but
you might like to hy it, as it also
makes programs more readable.
If the input to the program is lo be
numeric (that is, it consists onlv 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 variable).
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 reler-
red to as a 'shing vadable' {'cos it
contains a string of letters and
numbers) and MUSI end with a
dollar sign:$.

A simple pro$am to c!€at€ a
dialogue with a comput€r might
read as follows:

5 CLS
10 PRINT "Hello, please tell m€

your name - type it in and
press the RETURN key. "

20 INPUT NAME$
30 PRTNT "Hi'" NAME$"it'S

oood to meet vou!"
40 FRINT 'How 6H are you"
50 INPUI AGE
60 PRINT "Gosh, that ancient,

A beginners' guide to
getting information into
your computer, via the

keyboard and from
within a program.

separatin
different aria

he
bl

lnp
es Ith

of th
ugh

e
n

s u

to tvpe in a line of text

mally useful, this feature can
inconvenient if we want the

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

sentence, for example) w
may contain commas, which
want the computer to store in
single string variable. to do
we can use the BASIC stateme
INPIJTLINE:

92 INPUTLINE FRED$

which will accept everything
is typed in before the RETURN
key is pressed, including leadi
spaces and commas, and store
all in the string variable FBED$

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

lf you wanted to ask these ques-
tions of a s€ries of people, you
would not need to type all these
lnstructions in agaln, of cours€.
You could iust 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
vou wanted lo make the program
itop easilv vou 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
tvped in a name the computer
would test it to see i il was u.. ll
it was anything othet thafi ?22

leven 222 won't do, so be
carefull) then the computer ig-
nores the rest oI the IF . . .

THEN statement and goes on to
the next line. However, if
NAME$ is zzz then the inshuction
after THEN is canied out, and, in
this case, the computer stops
RUNning the program. Notice
lhal az is enclosed in quote
marks; we are testing to see if
NAME$ contains the shing of le!
terst zz.

The lF. . . THENstatement
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-
fer€nt part of the program. Peo-

EXERCISE: Trv 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
variabie, to accept information
from the keyboard and stor€ it in
the comput€r in a variable. There
are several other ways of g€tting
information into the memorY,
but, of course, all of them involve
using variables. we can't slore
numeric values or strings ol
characters in the memory without
having labelled "boxes" to con-
tain the numbers or shings.

PUTTING IN A
LINE OF TEXT
lmagine we wish to our program
to accept three numbers from the
user; the BASIC statement:

3 INPUT "Pick three numbers".
x,Y,z

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

PUTTING IN A
SINGLE
CHARACTER
INPUT is used wh€n we want
store a number of more than on

th
user of our program has typed
their response, th€y press th
RETURN key in order to sign
the end of their response.

However, if we (the p
grammers) only require oI th
user a single key depression as
response, we can program th
computer so that it resbonds
this single character without re

digit or a string which has m
than .)np.hara.ter in it: after

quiring the user to pres
RETURN. To do this. w€ use th
GET$ statement. For example
this line oI BASIC will accept
single key response and store
result in the variable CAMEL $

10 CAMEL$ - GET$

Notice the syntax: we have
make an assignment; think of it
'take what you GET from
keyboard, and mak€ the variab
CAMEL$ equal to it.'The
that is pressed will not appear
the screen, to make it to do th
we would have to add a PR
statement to our program:

20 PRINT 'You pressed"
CAMEL$

You may have guessed that
is also , GET statement (no
sign) as well. and that it must

MODELS A/B ELECTRON
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- .n conjunction with a
-::tc vatiable, e.gl

1)iSWER = GET

'-? value that is stored in the
r-::.e ANSWER is not th€
. -. :l the digit typed, but its
>1.. code. Typing a '1' would

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

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 one se-
cond to respond . . . . . "
2O3O BEQUICK$
INKEY$(1OO)
2040 REM this is the next line of
the program

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

pressed will be stored in the
variable BEQUICK$. If they are
too slow, the computer will con-
tinue on to line 2040, and a 'null
shing' (which we represent by " ")
willbe stored in BEQUICK$. You
will notice that the computer
'counts'in one-hundreths of a se-
cond. so 500 in the brackets
wor.rld 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 surpr,sed to
learn that there is also an INKEY
function which waits for a
specified time belore 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 exha feature: INKEY
with a negative number in the
brackets allows your protfam to
test to see il 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 ,f. when line 99 was
reached, the key T was being
pressed.
EXERCISES: (i) Write a BASIC
program that draws a square
vjhen S is pressed and a kiangle
when T is pressed. The INKEY
value for S is -82.
(ii) Write a BASIC program
which digplays a menu oI options
on the scre€n, 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-$abbing 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

-: r 49 being stored, since 49
-: computer representation
::e character '1'. and if the

EXERCISET Writ€ 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 ol BBC BASIC is

:_,ped a 'B' in response to
: : the value stored in the
r-.: e ANSWER would be 66.

-., aCMPUTING MAY/JUNE 1984 25
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what values s/he wants in some
of the variables used in the pro-
gram. For exampl€, 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 answerc
given by the user. We can, of
course, do this using LET
statements:

5 LET CAPITAL$ = "PARIS"

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

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 shing
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 oI
associated variables: they are call-
ed an array. Since they take a lot
of memory, w€ must warn the
computer in advance that we are
going to use an aray. We do this
with a DlMension statement,
which it's best to put at the begin-
ning of the program:

1O DIM CAPITAL$(10)

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

CAPITAL$(10). Now, we could
have a series of LET statements
which Dut "PARIS" in the first
elemeni 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 (ifs best to
siick DATA statements at the
end of your program, after all the
procedures):

lOOO DATA PARIS.
BONN, SYDNEY,
LONDON, WASHINGTON,
BERIUT, ROME,
MADRID, LISBON,
LONDON

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

40 NEXT I

50 REM next line

this with the RESTORE state-
ment. e g.

1OO RESTORE 3OO

means thal READing data ftom
line 300. RESTORE by itself sets
the data pointer to the first DATA
statement in the proqram.

MULTI-
DIMENSIONS
ARRAYS
The array CAPITALS had only
one dimension lcalled a slnqle
dimension anay'): we could im-
agine its 11 boxes as being laid
end to end. Somelin:es i''e maY
need hrJo-dimensional arags: im-
agine a hotelier who *anted to
keep track of whrch g,esr \\as in
which room on u hrch loor Each
room could be refere. ic 5! giv-
ing it a floor number a: j a room
number on that {loor S. ri lhere
were five floors o, b!:.1::::: ithe
restaurant is on lhe 5r: -:: lioor!)
with ten rooms on:e:: ::ror we
could set up an a-a. ::-:
5 DIM HOTELS 5 

"
which wouic ; . -: : -! len
array.tha::-66
elements rr . .::. we
wanted to :;:a' :com
on the for::a ' ::eler
to rh€ ei€::- - : : !i If
there is ; - ._ - the
memor! ra I : :ee_.
four.all_:-. : r_-ays

The ::-. : r'r !- to
variabi: -. -. :: ::raY
names.:::we
want lo i::-i :_ ar-
ray. !{e::- -:r :::4Y5.
which ::.. : 3me
wilhoir: : ,i . :

EXERC I: T:

l! .:

].'

5 CAPITAL$ = "PARIS''

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

15 CAPITAL$ = "BONN"
20 PROCTEST
25 CAPITAL$ - "SYDNEY"
20 PROCTEST

20 FOR r = 1TO 10
30 READ CAPITAL$(I)

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

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

:il Lng

:nd

. )Lrt

:h a

::::I,
::he
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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
Iets 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 ih
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 hro or more
things at once.

The key to the hick lies in
the availability of "Events" in the
Beeb, and so I will start with a
briel description of these happen-
ings. I will then go on to show
how you can use Euents to con.
hol a background task, while
continuing to use the computer
aPParentiy 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 10 or
later.

EVENTS
First of all, though, what are
Events? They are desctibed
vaguely on pages 425,426 and
464 of lhe 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 comput€r 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 widelg us-
ed in larger computers; without
it, they could not control systems
ranging from nuclear power sta-
tions to machine tools.

Real IiIe is interrupt-driven.
Suppose I am standing in a bar,

Making your Beeh do
two (or more) things

at once.

must not last more than about 1
mSec, or else th€re is a danger
that it will interfere with the com-
puter's normal operation. b. It
must sav€ the 6502's resisters at
the start and restore them before
it finishes. c. It must not enable
6502 "maskable interrupts" (via
the command CLI). d. The
routine must go back to the OS
with a "Return &om Subroutine"
(RTS) command.

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

KEY CLICK
The progam, in fact, could make
any sound you like when keys
are pressed, but the lollowing
commands make a suitable
noise:

ENVELOPE 1, 1,0,0,0, 10,
70,70.727, - 127 ,0, -
1,27 ,1,26.0
souND 1,1,145,1

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

lf Event 2 is enabled by
r FX14,2, an interrupt will ap-
peat evety time that a key is
pressed. We therelore need a
click roufne to: a. Respond to
the Event and ensure that it ac-
tually was no. 2; the number is
passed to th€ routine in the
micro's A resister. We need the
check to make sure that the
routine does not respond to any
other Evenh which may be ac-
tive. b. If, and only if, it was that
Event, make the soundt the
OSWORD call with A - 7
derribed on p.461 of the User
Guide is iust the job lor this.

Listing 1 is a routine for the
task: not€ 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

talking to a friend. Another ftiend
comes up and asks me what I
want to dr,nk - that is an inter-
rupt. I stop talking to my friend,
say "Mine's a Pint." (l service the
intenupt) and then pick up where
I left off in the conversat,on.
Later. there will be another inter-
rupt when I 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 I
don't order the drink quickly I will
probably never get it and, if I 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 ,s
generated. The com p uter
responds to the interrupt,
although you do not notice, and
the system continues. Some in-
tenupts, like Fault messages, are
fatal, in that they cause the com-
puter lo 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 lhe occurence of anv or all
of the following: a. An output
buffer {eg printer, sound, RS423

- the full list is on p.428 oI 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
chatacter 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
Llse is controlled by the
" *FX16,n" command, and the
enabled converters take a sam-
ple, in sequence, every 10
mSecs. e. Start of "vertical sgnc"

- this allows vou to spot when
the computer rewrites the screen.
f. The interval timer (NOf 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
etlecl 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 th€ sort of
things which produce Events that
the computer must be responding
to them all the tim€ 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
&22O 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 writ€ a suitable piece
of machine code, put its address
inlo &220, enable the ap-
propriate Event, and you're off.
It's as simpl€ as that.

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

MODEL B/ELECTRON
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- 1ed and the PROCAssemble': up the handler code. The
r? is shaighdorward, saving'. :egisters checking the value
A. calling OSWORD if

- :?ssary and, finally, restoring
: legisters again. Note that,

rugh the click itself willlast 50
:?c. the routine is over in a lew
:e microseconds and does not
:nywhere near the upper time

- : lor an interrupt handler. This
:€cause, once set up, the

-rd system runs on its own.
Key f0 will enable the clicks,

- ol all setting up &220 to
_l to the routine and then issu.

: .FX14.2. Key fl cancels the

does iust that. At least, it app€a.s
to, although the background and
foreground task never take place
exactly simultaneously: the micro
actually switches b€tween 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 h€ 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 therelore enable this par-
ticular Event and an interrupt will
be generated whenever, say,
sound Channel t has no not€s
l€ft 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 therelore enabl€ this par-
ticular Event and an interrupt will
be genented whenever, say,

sound Channel t has no notes
lelt 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
wanl more. increase PAGE.

The program lollows a
similar pattem to the last one but
is a little more complex. PROC-
Fill loads th€ nolelduration 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 tor laler
us€.

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

from Channel 1. As indicated by
the .FX21 list on p.428 oI the
UG, this channel has the code 5
which is stored in r€qister X when
the Event happens. II the Event
or Channel are wrong, the
handler gives up (Lin es
390-430). c. Get the values for
the next note and put them in the
"SOUND" buffer (lin e s
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 oI{. This time, it sets the
program pointers to th€ir initial
values and puts the address of
the routine into &220. Since the
Ev€nt is only generated when a
buffer goes ftom not-empty to
empty, the key also generates a
dummy sound in Channel 1 and
then sends *FX14,0. Key f1
shuts things down with an
r FX13,0.

DOING TWO
THINGS AT
ONCE

' :: was a simple example, iust
: -i rh€ feel of Events, and it did_ atiempt to make the com-

: -'.: do two things at once. Let's
' : ^ go on to an exampl€ which
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A SENSIBLE
BACKGROUND
TASK
That example showed the com-
puter apparently doing two things
at once but it was prett5r banal.
Who wants a tune playing all the
time that they are programming?

A much more uselul task is
to gather data from one of the
ADC ports at delined ,ntervals,
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 oI 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 r..rpwards, allowing a
maximum of 128 samples (2
bytes each) before it starts filling
above &1000; iI 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. Kev f1C will start the pro-
gram, Key fl stops it, and Key
f9 simply displays the data as it is
gathered.

The core oI the background
task is at lines 490-670 and saves
the registers, checks which
Events have occurred, calling
subroutines as needed, and then
passes contol back to the normal
os.

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

crossing z€ro, triggers 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 tim€ that the timer ex-
pires, the program ends up in
subroutine SETADC, which hig-
gers a sample. This routine lirst
uses an OSWORD call to restart
the timer on the countdown to
the next sample llines 720-750)
and then uses " rFX17. channel"
to force a conversion on the
selected chann€I. Having done
so, 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 af{ord to wait
the 10 msecs needed for the
conversion - it must go awag
and come back at the right time.

So, the program uses Event
3 to s€nd it to SAMPLE (lines
840-1180). lt checks first that it
came from the correct channel
(lines 860-880) because the
event could still have come from
one oI the other 3 ADCS.

Assuming that it's the right
one, the progiam 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 need€d and the sample
counte! adjusted. If it has drop-
ped to zero, lines 1120-1170
clear all the Events and sound a
warning note before rehrrning
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 buff€r and enables
Event 5. It then calls BGND to
force the Iirst conversion; to do
so, A is s€t to 5 (line 1510) to fool
BGND into thinking an Event 5
had occuned

Il 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 bul{er, and you will see the

parameters changing as the
samples are taken. Note that
PROCMon m€rely 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 Keg 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 what€ver the computer is
doing when certain things hap-
pen. The value of the facility is
limited only by your imagination
and the examples I have given
are only a starting point.

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 lobs.

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, rn 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 yout own background
tasks.
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SiIicon
Graphics

Trevot Attowe

This ROM from Computer Con-
cepts provides a number of com-
mands which make complicated
graphics easy and qulck to pto-
duce. After installing it you may
be worried (lf you haven't read
the inshuctions!) because neith€r
is it listed when you typ€

'l HELP, nor do€s it work! First it
must be enabled with * FX162,
while 'r FX162,128 disables it
aoain - either state survives a
h;rd BREAX. Th€ reason for this
arangement is that when the
Graphics Extension ROM is
enabled it claims page &C00 as
workspace. User-defined
characters (whlch 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 delin-
ed wlth the ROM enabled by a
special command which relocates
them (at the cost of one page ol
memory), as we shall see later.
Alternativelv the ROM can be
disabled iemporarily while
previously saved charact€t defini-
tionE 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-
ctdentally, Computer Concepts
can supply a'reversed'version (ie

cold-start enabled) on request.
Standard v€r9ion numbers begin
with the figure 2, the others with
1.

SQUEEZE
The 72-page (!) spiral-bound
manual details 29 new 'star' com-
mands, and I HELP
GRAPHICS produces the com-
plete list with syntax (you need
paged mode!). 'Star' commands
are ollered to all ROMS in turn
until recognised, so time is saved,
and graphics speeded up, if the
Graphics ROM is placed in a
high-piority socket. The usual
rules apply to abbreviatlons
{minimum two or thr€e
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 adiunct to

computer concepts
comprehensive Graphics

ROM.

numb€r oI recent computers, are
not available on the Beeb. The
Graohics ROM offers sofhnare
impiementations in the form oI
user-defined patterns (not to be
confused with user-defined
characters), which can vary in
height and widlh, and may b€
multi-coloured. Up to 32 sprites
can be defined in modes 0, 1 ot
2, and memory is set aside for
them by t RESERVE. The usual
reserved area would be between
&2000 and &2FFF, the start
figure dependrng upon the ex-
oected number and size of the
ipriles. Having chosen a suitable
mode, r DESIGN, followed by
an identificafion number {lD) and
sDe 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,
whilo TAB also down-loads the
sprite, updates the ID number,
and leaves the ptevious image on
the screen. This option is par-
ticr-.rlarly useful when producing
Films (see below).

DETAILS
* PUT saves an optional
range of IDs on the cunent filing
system, and tGET reloads the
file (if memory has been reserv-
ed). Sprites are phced where re-
quired on the rreen by * IN,
and deleted b9 I OUT, while
{,lMAGE repeats a sprite

without deleting previous copies.
* ALTER recalls a specified

sprite for edrDng d the cunent
mode is thar ln *hkh n was defin-
ed. A 'No room mersage follows
a * DESIGI{ command if insuffi-
cient room 6 kfr. in which cas€
I RESET uiI del€le unwanted

sprit6 ro .nale more space. If
there are no redundant spdtes
the comphe sel can first be sav-
ed and rhen del€t€d from
memory Thb freas t RESERVE
to alo.at€ mo.e space (it won't
work wifr definitions still in
memory)- and dl€ saved sprites
can be reloaded

I FILM b used for sprite
animation Th€ argumentS are an
ID number from 0 to 31, followed
by a list of up to 47 other lD
nurnb€rs. each b€ing that of a

flexibility is that resident integer
variables are accepted as
numeric arguments. One Iacility
not displayed by * H. is an exha
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 10x32 characters - also
wrap-round will occur if windows
o! plots go beyond the screen
limits, but 15 colouls in only 10K

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

WEE LITTLE
GHOSTIES. . .

The lirst group (11 commands)
concerns "Sprite Graphics".
Hardware sprites, supported by a
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:? used for one 'frame' of the- | IN is repeat€d to run the- specifying lhe screen posi-
'! for successive frames. A
'rl€ted sequence restarts
': the beginning. Large sprites

ce assembled from smaller
:r. not all oI which need
:;ssarily be animated in a film
:-ence. Thus a walking 'man'
j? fixed sprites as head and
: -. with a fllm sedes of sprites-! different leg positions. It
. 1ot b€ necessary to modify
:-, part of the 'leg'sprite --:€ rhe handiness of the TAB
::r mentioned above. ln a
:: test in which a figure mov-

:.ros5 the screen, 68
..nents took 4 seconds, a
-€ rate similar to that of 8mm
-. movies. While this is much
-?r than hardware-

: €nented sprites, it is perfect-
r:equate for many applica-'; To keep hack oI sprites and
: . DATA lists all used lD
-:€:s. with the design mode,
;-: and width for each sprite,
;-..: with the frame makeup

-:r film and all memory.:::crs (see also r GFX

TURNING
TURTLE
The second group (8 commands)
wlll be familiar to anyone who
has used LOGO, the language ol
Turtle Graphics. The original
robotlc turtle is indicat€d by a
hiangle on the screen, and this
can be moved Iorward,
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 b€
moved with or il can remain in-
visible, and it can be moved with
or without l€av,ng a 'trail' behind
it, the hail taking any of the forms
allowed by the normal BASIC
plot optlons. The commands
used have obvious meanlngs,
and need not b€ detailed her€.
Several common LOGO fun-
citons (such as the ability to
define sequences) can readily be
implemented ln BASIC, and are
not n€eded on the ROM. This
ROM is many times fasler than
software LOGO programs, and
runs more than six times laster
still iI the turtle is not displayed.

Apart from its common use
in €ducation, 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 circld.
It took 10.7 seconds to execute
using the turtle, but only 1.6
seconds without it. This is merely
a tivlal illustation ofjust one of a
great variety of possibilities.

MAKE A SCENET
The third group of 11 commands
are described as General', and
include some particularly uselul
facilities. One of the most power-
Iul is ,r PLOT. which draws
three-dimensional stluctures in
correct perspective, given
arguments for X,Y and Z dimen-
sions and Ior the usual Basic
PLOT oprions (line, kiangl€ etc).
Our photograph example shows
a cube drawn in 12 diflerent pos!
tions, the far.side ol the cube be-
ing filled in to help reduce visual
inv€rsion. t FILL uses a
specified colour to lill practically
any area, however complicated

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

{. PATTERN draws diI-
ferent sized circles, spirographs or
multiple palterns, wlih arguments
for the plot option, pattern width
and c€ntre position, also the
number of steps to be us€d.
* ARC will draw any part o, the

arc oI an oval of specified
height/width ratio, centred on
selected coordinates (on or off
the screen). ,r, CIRCLE oer-
forms the obvious function, qiven
the coordinates of th€ cente and
th€ radius. Rectangular block
are handled bv r PIXEL. which
plob of pixels of any required siz€
starting ftom giv€n coordinates.
In the absence of any width and
height arguments a slngle plxel is
plotted.
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* SCALE and r ROTATE
increase the Ilexibility a great deal
further. The lirst changes the
screen coodinates (normally 0,0
at the bottom left corner to
7279 ,1023 at rhe bp right) , and
sprite ls on screen, or which
lrame of a ,ilm is being
displayed), details oI 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 oI the chosen Iunc-
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. Thls option must be exercised
before entedng the program. The
lat o, the GFX functions converls
a given (X,Y) coordinale to th€
actual screen values following

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

The accompanying screen
photograph of a pastoral sc€ne
(in glorious black-and-white!) il-
lustrates the uses of some ofthese
features. The background is
taken from a Computer Concepts
dealer's demonstration disc
(sony! NOT on public sale), into
which I have taken the lib€rty of
introducing some modifications.

The clouds. mountains and
snow caps are drawn first with
* ARC and t PATIERN, th€n

the horizon is added. Next. the
screen is t SCALEed, and the
road outlines are laid down. us-
ing the t GFX fast sine function
with a variable argurnent inside a
FOR/NEXT loop. the tees are
randomly laid out within th€
same loop, using I PLOT to ob-

tain the 3-D eflect of increasing
size towards the foreground.
Alter restoring normal scaling the
vadous areas are r. 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 lront of
other obj€cts without destroying
them. This will not do for the
hoarding, because the random
bee background would show
through, so *PIXEL is used to
make a black space with which to
EOR it - this is not necessary in
the cas€ of the Iigure.

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

lengths. For example, the pro.
gam and variables for the Mode
2 'picfure' shown here occupied
only 1772 bytes. including 132
unnecessary spaces. plus the
area &24iX ro &2E20 required for
the nine sprites used. Inevitably
some familiarisation time is re-
quired to get to grips wiih so
many Iacilities. and I recommend
the us€ of gaph paper as a rough
desiqn aid until one acqufes
more knack. The paper should
be large enough to take care oI
features such as arcs cenhed off-
screen. The manual is very com-
plete and helplul, with a con-
siderable number of program ex-
amples. lt groups the commands
in logical, order, which is in-
conv€nient when looking for a
particular command, but a revis-
€d version with an alphabetical
layout and summary tables is in
preparation. I cao heartly recom-
mend thls ROM to anyon€ who
makes mole than the most casual
use of graphics on the Beeb.
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I D TOR SOFT DOCTOR SOFT
258 CONEYGREE ROAD
PETERBOROUGH
PE2 8LRADVANCED SOFTWARE

747
Cockpitview, pilot written, instrument& visual 747
Flight Simulator. Banking & pitching 3D outside

of Horizon/Runway (HeathroUcatwick). 7
llav pointswith continuous Navigation computation.
Joysticks or Keyboard option, brieting program!
map, notes & flight plan. Oemonstration approach,

colour - mode graphics & sound.
Only 88.95 inc. VAT & PP (Oisc e , , .95)

BF
RE MACHINE CODE, ARCADE OUALITY)
first BBC version of this superb machine code

e favourite! 4 widelydifferent screens of high
action: lnvaders, Laser attack, Firebird, &

ip, all in smooth 16 colour-mode graphics!
Only e7.95 inc VAT & PP (Disc El O.95)

ILE ATTACK
RE MACHINE CODE, ARCADE OUALITY)
her well known arcade tavou.ite, 2 playerl
tick optlons, remote targ€t dosignation of
ming ballistic missiles & attack craft. Protect
cities! lncredible Armageddon graphics &

nd! e7.95

UBLE ACTS
GAMES, 1 THEME,

Amazing yalue at only e6.95 per pair:
K, SPOOK!

CHER 2 ghosts, 20 mazes, 3 skall levels, hall
lame GHOST MINE Dig tor gold, watch fol

& snakes.
E, SPACE:
PACK 3 starships, 1 space station, 4 galaxies,

motion in space! MISSION ALPHA 3D
Bpeed action, hall of fame & music!
SPY: . AVAILABLE F.
LIN Escap€ through tha endless 3D corridors
Kremlin, aided by map & compass, butwatch

. W H SMITHS

. aooTs

. JOHN MENZIES

. MOSTLEADING O
the Gremlins!

IrSKI Lethal action as James skies down the a iflcRoNET aoo
O DIRECT MAILOt parachutes into the void!

COUPON BELOW

PROCESSOR:
VOaD PERFECT €8.95 cassette e I 1.95 Disc
tacility 4Ol8O column word processor, wrap

, block move, justification, word replace, DEALE RS CO NTACT (O9O3) 206 076
fitlr tull instructions & Key insert.

DISK HOME OFFICE:
Menu driven home ofrice system including

PERFECT, WORDKIT, LETTER, CALCUI.ATE
rplead€heet), & DIRECTORY (expandable

lfl. system). Supplied with detailed manual.
this to be the best value package ot its

cEr ofrered.
Only e 15.95 Disc only.

AL SOFTWARE:
TABLES TEACHER (7-14yr old) Speaks

- 
SDaach RO fitted, teaches multiplication

r- cdourlul games & questaons. €6.95
GU-qn SHAPE IATCH (2-6yi old) Beautiful suit
-:! Fgr.ms te.ch i ng shape & colour rccognition

.f-g|tlrul graphica & sound. 46.95

WE WELCOME HIGH OUALIW
PROGRAM SUBMISSIONS AND

PAY TOP ROYALITY RATES

KEY & JOYSTICK
vERSTONS \lF

E5 #

G

No. BBC

-
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L
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/

u

7/n
)
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rl

K TVINII ORDER K
ALL PRTCES TNCLUDE vAT, PcISTAGE + PACXII{G FREE
TtTLES...................

DISK tr CASSETTE tr
r ENCLOSE CH EOU E/PO, ACCESS t{O.,VALUE .............
NAME....................
ADDRESS..............

O UANTITY



MODEL A/B ELECTRON

Keith Miles

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

The aim oI th€ game is to
.defuse the activated bombs whilst
"avoiding the pursuing boots.
Unactivated bombs will explode if
touched. Points are scored for
dgfusing bombs, securing the
yellow flags and luring the pursu-
ing boot onto defused bombs
(which will destroy them). Penal.
ty pciints are deducted lor going
into the blue squares.

The game consists of suc-
cessive sets of four levels. Durlng
each of these phas€s th€ nunber
of bombs, flags and boots
doubles. At the start of the next
phas€ the spe€d of the count-

down of the bombs increases, as
do the penalties.

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

CHARACTERS, INIT, TITLES,
BOARD. BOMB, boot, FLAG,
TRIGGER, MAN, BOOT, bomb,
DEFUSE. DEAD. EXPLODE
and HISCORE. The pro$am is
contolled by the loop at line 230
to 25O i.e. 230 REPEAT:PROC-
TRIGGER : PROCMAN :PROC-
BOOT,25O UNTIL -__.Movement is achieved by use of
PRINT TAB as a VDU command
(VDU31) and contact by the
POINT command to det€ct col-
our.

The game runs in Mode 2to
take advantage of the greater
number o{ colourc but, for the
minority of BBC Micro owners
with a MODEL A. could easily be
converted to run in Mode 5.
Some small am€ndments to the
sound are all the Elecbon owner
should have to worrv about.

A fast and furious arcade
game with screens of
increasing difficulty,
High Score and Hall of

Fame. Defuse the bombs
but watch out for the

hoots.

PROGRAM DESCRIPTION
2D l"iODE2
30 ENVELOPES | 129 | 2|4 |6,2A,14 |7 tO |O, O r -AO I AO, A6
40 ENVELOPE2T 1,4 r -4 t4 | tg t?O I tO | 127 tO tO,-5,126rt26
50 ENVELOpET r I !OrA,A,O tB,g,A rO tB t - t I t26,O
60 vDU25. I,O! 6! Oi Ot
70 DttlxT t t9, tvz < t9) tsrz (5),s22 (5),Aa ( 19r I )

BO PROCCHARACTERS
90 PROCINII

IOO PROCTITLES
llo CLS: LVZ=3: COZ-tgt s.Z=rSt spz=A
l2O SCL= | OOO. LVL7.= I
130 RAZ=l: ALZ=4! SPZ=€pZ
l40 IFALZIIA AL7= 1A
15O IFRA7.)4 RAz=4
16B IFSP'4<2 SP7.=2
17O lFCOit 4 = EOTL=z
LAO RA=O| CZ=O. Ea=O ! SX Z= r O r SYZ=29: X SZ=SXZt YSZ=SYZi FLZ=

-l I GOZ= I z DL7,=O| BI7=O
199 PROCBOARD
200 PROCBOT.TE
2lO PROCboot
22O PROCFLAE
23O REPEAT: PROCTRI66ER! PROCHAN: PROCEOOT
24@ IFSCZ1=O SEZ=O: PROCDEAD
25O COLOURI: PR INITAB ( 14, I ) i 5C7-i " "irUNTIL cz=ALz+1

oF( EZ=1 oR scz<=o
?60 IFE7.=IOR SCZi=O THENIOO
?7O LVLZ=LVLx,+ !
2AO IFCZ=ALZ+IAND ALZ=[A.C0:Z=CO7-2? sc?=scz+At spz=sp1-

?: LVZ=LVZ+t :6t}T01fO
?90 RAiI=RAZ+ I I ALZ=AL7+5r SPZ=SPz-2 : GOTOl 40
]OO IFLVZ:'OTHEN16E
]IO PROCEXFLODE
52O EOLOURA: PRINTTAB (6 | 15) "BOIIB-RUN" ! COLOUR:: PA I NTTAE

(o,30) "ANOTHER BOrA-RUN? "i
f30 *Fx2l,I
f 40 At=6ETt: IFAt=" Y"OR Af =" y " PROCHI SCORE: GOTOI OO

35O IFA'="N"oR At="n" PFINTTAA(Orfl);:END
360 GOTOS4g
57O DEFPFBCEOARD
38O COLOURf,: PRINTTAB (O, B) "LEVEL"TAE(7,O) "LIVES"TAE(14

! o) "scoRE"

39O PRINTTAE (?, t ) ; LVLZi TAB (9, I ) iLVZ: TAB ( I 4, I ) : SCZ
4OO COLOUR4:FORI7=OrEl9rFORJ'l=2fO"9:vDU:I, I7,JZ'?24:N

EXT! NEXT
4IO ENDPROC
42O DEFPROCCHARACTEFS
43O VDU?S,224, O.126, t?h,t26,126, t?6, l:6.8,:1, ?25, 15,I

I r 15, r t r255,255,255r 171
44O 9DU23,??6, t29 tgg,,6,,,9O, t26 t6B.W tt?q,2 --:,:27 ,?A,?8

,B , 6? ,2A ,28 ,?O ,34
43O vDU?= t?zBtOtA,?4!56r24rA,ai ?E | ?f

153, 15f, 165, t 29, ?55,2f, 
' 
zf,o; 146 ! 84 r 19ar

460 ENDPROC
47O DEFPROCINTT
4AO FoRI=lTO1O: A3 ( I'o) =ST + ( I*IOAO) : At I I, 1 ) ="aoob-run

":NEXT
49O ENDPROC
5AO DEFPROCBONB
5lO COLOUR6:FORIZ=QfO AL7.. XZ I17,,1=l +FND ( lB) !YZttZ)=l+R

ND (27) : VDU-.<1. X7. ( I Zl ,\ZtlZ!,226tNE\r
52O ENDPROC
53O DEFPROCFLAo
54O FORIZ=OTO ALZ
55O x I Z=RND (20 ) -l : Y11=RND (28) + r
a6O +qi/.=FNPTIXI,4tYIZ)
579J IFtgZ=4 COLOURI:vDUf1,xlz,Y1:1,r?€ ELSE GOTO559
5AO NEXT
59O ENDPROC
60A DEFPROCboot
610 FORIZ=I TORAZ
620 SIZ(IZ)=RND(20)-1!S?Z(IZ'=RND(:B'+I
63c, bIZ=FNPT (Sl7 ( IZ) rS:7.I2) |

640 IFbtZ=4 COLOURI T vDU:1 ,512,I-1) 'S?7, 
( Iz) '225 ELSE

GOT0620l
65,t NEIT
660 ENDPROC
57O DEFPROETR tG6ER
6A$ [FFL7.,-l PROCbonb: GOTOTfO
6?0 IFRND ( I ) 1 . 95THEN71O
7OA RZ=RND(ALZ+l)_1
7rg lFY7.(Rit t = -12ItaEN7Od
72O FL7.=\O
7JO ENDPROC

:55! 129! 155,
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a Hall ol Fame and High-Score
facility.

The game consists of a series
of linked named procedures
(subroutines) whose function is

sell-explanatory:
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749 DEFFROCbonb
1a@ IFFIZ=O PFOCE xFLoDE: E7.= 1 : Lvil=LVia- 1 I G!TOBOO
76@ DL7.=DTA+L: IFDL,z=CAZ DI-I=A ELSE6OTE.O@O
77O FLZ=FLl-l
7AO COLOURST CALOUBI:Or VOU;1, XZ l FZ) ,\ZtRa.r,4E+FL7
79O COLOURl?E
8OO ENDFFOC
B1@ DEFFEOCI1AN
B?O VDUtrlrSXZIsYZrr::
830 xS7=SxZr YS7=SYZ
440 rFx2l io
450 *Fx21t5
460 IFINktEY(-2)AND SXZ, r9 SXZ=SX./,+ 1 : GOTO910
a7O IFINKEY(-65rAND SX7!g sx:u=SxZ 1:GoTD91o
BBO IFINKEY(-El9)AND SYZr: SYZ=SY7, trGOTO9lO
A9O IFINTEY (-1) AND sYZ,?e SyZ=syZ+ I I GO1o91A
90s GoTogao
e10 souND&11,2,50,1
t:o nnZ=FNFT (SXZ, SYZ ) . nno7.=FNpt {Sxz t SyZ )
.a@ IFinz=4 SCZ=SEZ-EE Z: GOTO'AO
a4g lFhni/=|4 SXZ=X57: SYZ=YSZr GOTO9Bo
r5O IF|Inoz=s FROCDEFTISE r S X Z=X SZ: 5YZ=Y57.: GOTO9SO
e6O IFnnZ=1OR on7=6 FFOCDEAD: GoTOgeB
17O lFnnil=:1 PROCEONUS
cAO COLOUR?: vDUl l ! 5x7. r Svz. r}
?90 ENDFFOC

. BOO DEFPFOCBONUS
:a1o souND&11, f,50, lo
a?O SC7,=SC)i+ IOO

: O]O ENDFAOC
,I40 DEFPROCDEFUSE
r J5O SOUNDO,1,5,1
n6@ FORJZ=o'IO AL'L

.479, IFSXTJ:XZ (JZ) ORSYTT >yZ tJ1,) lHENt tgg
_ aao scz-sEz+ < TogrLvLz) tcz=El.+t
a9O Y)1,lJz, =-1?

:1OO NEXT
: : 1O CBLOURI4:VDU31,SxZ,SYZr?29
1:O FLZ=-\

. 1]O ENDPFOC
, :40 DEFPROCDEAD
r5o souNDg, r,5,l
:ng EZ=l tLVZ=LvZ-l
::o vDU51, SXZ, SYZ, zlo
:Ag FORL=l TOSOO: NEXT
:TO ENDPROC
:39 DEFPROCEXPLODE
:is FoRI=lTolo! souNDo,-15t6, 10:FoRJ=tTo59rVDUt9,O,6'!D

: r Ot : NEII: NEXT
::o VDU2A

,:]O ENDPROC
::O DEFPROCTITLES
::O CLS: COLOUR4 T FORIT=OTOIE: FORJT=BTOl9: FRINTCHR$:!4:

::E COLOURI: FRINTTAE (6, g) "EO|'!B-RUN"
---a COLOURtr:PRINTTAB(?,?)"RUN FROI'I BOIIE TO"TAA(1,f,)"8

:-! f,EFUSING THEi'!.TAA(5,4)"AS yOU GO."
:3' PRINIIAE(?,6)"THEY CAN ONLY FE"TAE(O}7)"DEFUSED O

.: iCTIVE"TAB(OIg) "OTHERI{ISE AVOID THEI1"
::J PRINTTAE(?,1O)"yOU SCORE FOR"TAB(O,11) "OEFUSTi|G tr

-::. FONUS"TAE{ I,12) "POINTS ARE AWARDED"TAE(2,lf,)"FOR S

ECUFINE THE"TAE(O,14)"FLAGS AND LURING THE"TAF(6,15) "EU
RSUING EOOTS ONTO" TAE(lt t6) "DEFUSED FOTES. "

rtrOO C0LOUR6: PRINTTAB(", rB)CHB$?:6r BOtiFtr
1f, 1O coLoUR5: COLOUEI30r FR INTIAE (?, 19) " 1" r COLOUE l:E: FFI

NT]AE (5, t9) " ACTTVE EOrA"
lf,?O COLOUFI4:FEINTTAE(2,?O)CHA92?9" DEFUSED AOHE"
1.l.lo COLOUFl: PFINTTAB (?t ?l ) CHRt?25" FOOT"
114O COLOURIi:FRINTTAE(2,22) CHR'?28" FLAG'
135O COLOUR2:FEINTTAF(:,?3)CHR$227" YOUR I'IAN"
1f,60 COLOURtr:PRINTTAB(1,:5) "EONTROLS: "TAE(?,26) "CAPS-L

OCh LEFT"IAEi{7,?7) IETRL RIGHT"TAE{2,:E) "]
UP"TAE (?,29) "5HIFT DOU'N "

l17O CoLoUFt: FFINTTAE (:,11) "PRESS iSFACE::"i
1trEE I=OI REFEATI=I+1 : SOUNDO,.15, I I 1AI UNTILI=5
lf,9o IFIN|.:EY+ ( IOO) =" " THEN14O9ELSE 1trAo
149S ENDPROC
I4IO DEFFFOEBOOT
14?O IFETZ=RAZTHENl600
l4=.@ EOZ=GOZ+I, tF 6(]Z.r:>SFZ THENI6OO
l44g A7=Az+r
l4a@ lFAlt';R41. Az=l
r46@ lF9t7\A:4) =-a?AND ETZ.I I.RAZTHEN 144O
1470 iFX:1!5
t 48O rF!11 .7
149O COLOUR4: vDU:t tSlT<A/.t ,52Z1AZ).?24
IAOO ArZ=gtZ t A/,J : a=Z=521, ( Az)
1 518 Sl Z (Az ) =S 1 :r ( Az ) + ( S l'l. i Az )' 5xZ ) | 5 17, I A7. I : 5X7. I | 57:4 I e

7.t =S?Z <AZJ + \5?Z < A/.\ 'SYa) - (s?Z I A'l) .5lZ\
15?O fivZ=FNPT aSI Z (AZ),S:Z (AZ) ) I mvoZ=FNFt (S1Z (A:Z),S?Z (A

x.\')
tia8, I F 6eZ= I 4 SOUNDO ! I, s, 1 I ETZ=ATZ+1 : SC:Z=SEZ+ 1 OO : COLOU

R4:VDU;1 f ElZrE2Z,224 t1l.S1a. tAZl,Sa1,tAT-),??4tSt1. <Ajt,) =-1?
: GOTO1590
1540 IFmvZ=2 FROCDEAD
155O IFhvT=l SCZ=SE7-5O
t=Ao lFnv7.=6OR 6yoz=-r 

-c: 
! A I ALt =arzt 527. < A7.t =a=z

1576 SOUND& 1?, ?,50, 1O: SOUNDtr, tr,50, I
15Bg COLOURl: VDU]1 , S 1:z (A:ril t57-'llA7,) t22:r
139@ GOZ=O
1600 ENDPROC
I61O DEFPROCHISCORE
1620 CLS
t6trO IFSCZ,"vAL(A9(1,o) ) PRINT"ENTEF YoUR NA|,1E.,':A+(1,O

) =STRji (SCZ! : PRINT'Arl ( 1,4) ", . - . " i : INPUTAj; ( l, 1 )
164S REPEAI: SWAF=O
l6EO IZ=O: REFEAIT IZ=lZ+l
1660 IFVAL(At{IZ,O)),VAL(A+(IZ+1,Ot) EjF=A:S(IZ+1,O)

: At ( I7+1, o) =At ( Iia,A) r At ( IZ, g) =89: Fa=Al. I tZ+ | | L.\ | At < |Z+ | |
I ) =44 ( Iz, 1 ) rA$ ( IZ, I )=E*: surAF=1
167@ UNTILIZ=9
l6A0 UNTILSWAP=O
159O CLS: COLOUR1 ! PRINTTAE (l) "HALL OF FAtlE, "
lTOO COLOUFtr: FOR I7-=TOIOISTEP- \, A7,=LEN (A$ { IZ I O) ) I pFINT,

rAB(6-A'1,) tA, I lZtO) r ". -. "; At ( IZ, 1 ) rNEXT
1 7l O COLOURT: PRINT' TAE (l) "PRESS <SPACE) " i : A*=GET+
1720 ENOFEOC
lTlO DEFFNPI (dZ,pZ)
l74O =POrNl t <dz*64t +_'\? | tooB- <e7,*17t,
l75O DEFFNqI t+Zrqzl
1760 =PEINT t <+ 7.164 ) +32, lO23- <57.*3?) I

o5

39

ARCADE/GAME

7-
O6

tffi
l:.

Itiir.li- l: 't!



Small business can no\M
stop going hythe boolc.

And there is a disc to cover most aspects of
PaPerwork and book-keePi.g.

For under S1,000 a small business can now
equip itself withaBBC Microcomputer,a disc drive,
a word processor and printer.

(All tax deductible by the way.)
Once yodve parted with that money, yodll

frnd 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 924,.95, each disc can store volumes
of vital bookwork which can be updated and
amended in a fraction of the conventional time.

The,lrysrcirrg P!*ags
This proeram stores details of products, VAT

numbers and. of course. the names and addresses
of your customers. {s orders
come in, you simplr record
them.Then. when it -. time
to invoice,you just press a

few keys and each invoice
or credit note is printed
automatically in seconds.

Allowing for variable terms ,rf trading, the
system calculates and prints distounts. {nd it
should help to improve your cash llou dramaticalh:

TIe Pracr-Ergr"fig11g pir, kag".
With this program.

you can confirm your
customers' onders, prepare
and print despatch notes
and make fast analyses of

individual orders or
of all the onders
stored on disc.

Ths-{ssatlrl6 nsscrlr|]]r 
1 
rackage.

Now-. it couldnt h" .'.r-icr to keep
vour customer accounts undi'r control.

In an instant, rou ' rn analyse
debtors, produce
statements, keep

a check on any
credit limit and

calculate !{T out-
put automatically.
Using this package

in conjunction with the inrr,i, ing packige,
you can also keep tabs on parrn-nts received
against parments outstanding.

.{rurorc,lrro

\=Y

7t'i,r.

gcErlAll)
- . " .r_:_ -

I

The Accounts Payablc
PacL'ge.

Thispackagewill keep

, you fullv up-to-date
I on htnc mrrch vou

orre and who to. In
addition. it calculates

,:fieou):,
(#EeiF)
\cqqllsll
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e.

Touch a few kevs and vou have instant access

ratic analysis by quantity
,r stock status and auto-

nd value

:nputVAIand, used with the Accounts Receivable
lackage, produces instant VAI returns.

It also highlfuhts settlement discounts.
i,roduces remittance advices and provides an
rnmediate analysis of all creditors.-

The Stock Control

Average value ofthebusiness they ilo with you, or
whether they are good or bad payers.

Then, when you are doing a mfinp you
simply choose the group or groups of customers
you want.

At 924,.95 each , these paeLages

could be riceless.

Each package comes with clear instructions
on how to get the program running so that you
can devote much more of your time to more
profitable activities.

Ifyou're a credit card holder,you can order any
or all of the packages by ringing:01-200 0200
anltime. Or 0933 79300 during of{rce hours.

(By ringing the same number,you can get the
address of your nearest stockist, or full
details of the BBC Microcomputer

system ifyou dorlt already have one.)
Alternatively,, you can order

the packages by sending the order
form below to: Acornsoft,
c/o Vector llarketing. Denington
Estate,Wellingborough,Northants
NNB 2RL. Please allow 28 days
for delivery.

0 Credit card holders.
phone 0l-200 020Q any'time.
Or 0933 7930Q during office

('

Consequently, it's easv
,)r lou to maintain correct

-', rcking levels. having an
.rrlv warning o[' out-of-

-5TULfr-
EOIITRCL

t,rt'k situations or the likelihood ol over-stocking.

!'illfrr Y"

TIe P"Ishalrag prct4ge.
.-Ul vour suppliers' names and addresses go

to the disr:.Then they t:an be retrieved instantlv
preparing and printing
PfS.

..Ul onder data can be
.rlled in seconds. allow-

- r ou to check on onders,
.l suppliers' invoices and
'..,r'orrl all deliveries.

The \lailins package.

lnstead of the shotgun method ol sending
ilshots. this package enables vou to refine each
iling down to the customers who are most likely
'f iPond.

It gives vou a rapidly
-.sible mailing file of
.r ( ustomerso acconding

, nr c'riterion you choose.
-. , rl company, for inst-
,-. or npe of business.

hours

To: AcornsofL c/o \ector )larketing. Denington Estate.
trellingborough. \orthants \\8 lRL.
Please send me the Iollo*ing business soft*are
packages at S24.95 each. 

,,11;*,;n
PR(X;H \\I QL\t1rtl lol\|

s\B08
s\u ti
S\B lrr

StockContrcl
:\t! |l
SNB II

Purchasing
Uailins

SNB 14

st'rB 09

I enclose PO/cheque pavable to Acornsoft Ltd. Or charge my
credit card.
Card Number
\mP\/l )inrh/\ i.a/\,rr* ( | )elrrr)

Please send me details of the BBC Microcomputer System E
\ame

Address-
Postcode

Signature
Rrsisr.n d \o.152176i] \AT \o.215 812385

,,'

-''.'\
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SOFTWARE COMPETITION

-

x

It's nlce to see so many of the
taditlonal BBC software houses
either converting old games to
run on the Electon or releasing
brand new games lor the new
machine. this issue A&B has join-
ed up wlth arcade favoudtes,
Postern to put up lor grabs two oI
their latest games.

POSTERN
PEOPLE
Heading up Postern is Pahicia
Constantine. It is unusualenouoh
to Ilnd a software compang heai-
ed by a woman, but Patllcia's
background is one oI 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 sellino
software was therefor€ not so ex:
haordinary.

Postern b€gan produclng
games for the BBC at an early
stage, since it is Pahicla's beliel
that it is the machlne which most
klds would like to own if thev had
the money. There ts no doubt
that ther€ is a huge market for
some other machin€s, but sh€
f€els that ultimately the greater

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

THE
COMPETITION
This is your chanc€ to win two of
Postern's latest ga m es,
Xanagrams and Pengwyn, both
available on one tape lor either
BBC 'B' or Elechon.

All vou have to do is see
how mariy words you can make
from the phrase "l'm a Postern
Person".

The first 15 correct enuies
out of the bag wlll each receive a
copy of Pengwyn and
Xanagrams, worth €6.95 each.

Send your enties to:
A&B Computing,
Postern Competition,
Number One, Golden Square,
London WlR 3AB.

Mark on your envelope the
number of words you thlnk you

have found in the phrase "l'm a
Postern Person".

The winners of the competi-
tion willbe the first 15 entries with
the largest totalnumber oI words.
The winner will be notified once
the competition has closed and
the results will be published in a
future lssue of A&B Computing.
The comp€tltion is open to all UK
read€rs of A&B exc ept
employees of Argus Specialist
Publications Ltd., their printers,

WINNERS
The purpose of the procedure is
to provide a choic€ between ha\r-
ing sound on or off during a run.
One very important reason for
provldlng this choice is that
children like using progiams
because they can make as many
mistake as they wish in private.
However some programs have
an audible commentary of a
chlld's progress. AIso a noisy pro-
gram that you are not using can
be a definite distaction! The pro-
cedure is a cut down version of
one of the procedures in our
BBC Mlcro Procedure and Func-
don Library. (Readers interested
ln uslng the library should write ro
me at the address below). We
have excluded printing the
response to the screen and also
dlsabling the cursor keys. to get
the thing down to ten lines. On
the other hand, no compromose
has been made in terms of stuc-
ture. There is no GOTO, and all
variables have been declared

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 enhies
must be postmarked belore 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.

LOCAL so that the procedure is
completely se[-contained. Nor is
there aDy direct memory access.
REMs have b€en omitted partly
for the sake of clarity but also
because they are passsed to the
Command Line lnterpreter if
they louow an asterisk command
and upset the functioning of that
command. lt i5 therefore impossi-
ble to REM every line in a consis-
tent way- But an explanation oI
each line follc*s

1010 So ihat if these
variables are used in the main
program their values will not be
changed. 1020 These are the ac-
ceptable ke, presses. 1030 The
message b l€ss than 20 charactels
so is on one line in all modes.
1040 Ftush the keyboard buffer.
105O Get a key press . . . 1060
Until h is one we want. 1070 If it
is N or n tum the sound off. 1080
l, it A Y or y turn the sound on.

t-ore that you cannot
as$me dlat the sound is already
tumed on. To check the pro-
cedure works add
10 REPEAT
20 PROCsoundchoice
30 VDUT
40 UNTIL FALSE

RUN
Th€ priz€, if won, will

the LEA Software Library
spection purposes.

go into
for in-

Winner: Kirkless Microelectronics
Centre. Hudderslield.

A&B COMPUTING COMPETITION

Namr

Addre.s

Postcode

Thanks to all those entered
the Griffin Software competition
in the JanlFeb edition. The stan-
dard of entry was a very high,
although not all the procedures
were considered of a suffici€ntly
educatonal bent to win. Here
then ar€ the winning enhies.
Hopefully they will prove useful
additions to your library oI
routines.
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I (j {:) (.j

1 i-) .t {J

1 a):ra!

1. {l,J (.)

l. {-) r+ r-)

1i-)5(j
1t.)6(j

1 (:r 8 (:)

1 ij cr,.)

DEFF![tO(st:Lrn d rh0i cF
Lr.luFlL 69. Ot::$
Olr:$= " YyNn "
FRINl'' "Sot.lnd on? (Y./N) "
*F X r.5, 1

ti:EF EA1 G$,-GE I $
UNT I t_ I NSTft ( {:}[r.$ r b'$ ) ,:: .:rj

I F L |'JS].F( ( nP:.$, i:iS ) 1I THEN*|5X:11 i). 1

IF I NSTH ( Of,::$. GSi ) .: :I ]-HENXT-X:t1(:)irl
riNDt"-'ftou

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

?OODEFPROCLETTER ( XZ , Y7. , si z eZ , Eol ou

"L rLX.l : REI'I The co-ords o+ the requi r
ed l etter: si zez=the size of the Ietter:colour7.=the colour o+ the letter:
Lz=the ASCII codE o+ the required le
tter

zIOFOR 87.=49152+ I (LZ-52)*B) TO 4?l
59+( (LZ-32) *8) : REI'I Flnds the ROlt poE
ition of the ASCII code of the requi
red I rtter

zzOFOR TEST=7 TO O STEP -1.REI| Set
E the loop to exami.ne the ROl"l positi
ong

25O I F ( ?^TESTZAND?GZ ) =z^TEST THEN E
COLO,colourz ELSE 6COLO,6: REt'l Checks
the values in ROI'I and sets the grap

hicE col our
z4Ol'ltIVE (XZ+ ( (B;TEST7.) *2*size7.) ) + (2

*sizez) r(YZ-l (GZ l'lOD 8*4*sizez) ):REl"l
l"loves cursor to + i rst graphi rs posi

ti on
25EI'!OVE ( XZ+ ( (8-TEST7.) *z*sizez, l+2*

.ize7., <Y7.- < (87. l'lOD €l*4*si ze7.) ) +4*si z
eZ: REl'l l{oves cursor to second graphi
cs Posi ti on

26OPLOT85, ( XZ+ ( (8-TES-f?l *z*si ze1.l I
,1Y7.-( (EZ l.lOD 8*4*sizez) ):REl"l fills
half of the rectangle in the letter
making rectangl e

27OPLOT85, ( XZ+ ( (8-TESTZ) *7*.i zeT.l ,
, (YZ- ( (EZ l"lOD El*4*Eizez) ) +4*size7.: RE
l"l Compl etes the f i I I i ng E+ the retrta
ngle

zBONEXT TEST7.: REI'! Returns the loop
for dral{ing then returns the loop f

or examininq ROI'I
29OENDPROC

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, I needed
some way of making sure I was
called to assist them. I 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 continu ing without
assistance if their score reflected a
lack oI understanding of the sub-
ject. The following procedure
proves uselul and is called at the
end of the routine as lollows:
1000 IF score% ( X PROCAID
(X being the percentage score re-
quired by th€ teacher to indicate
the minimum level of understan-
ding.)
Winner: Mr NigelHunt, Bagshot,
Suney

IODEF FROCAID:REH defines procedu
re

zEI ON EREOR PRINT"DO NOT PRESS ES
CAPE, SCORE=" i strorez; "2" ': REl.l preven
t= pupil {rom using Estrape key to av
oid protredurE and keeps a record of
the score obtai ned

3Cl REPEAT:FEH sets up loop which
requires action by teacher before pu
pi I can continue

4AFRINT TAB(E}) " FLEASE CALL YOUE
TEAtrHER"':REH tel 1s pupil action to
t alie

50 INFUT A$: REl,l Haitr +or respon
se fram keybEard

&O UNT I L A:E= " XYLEPHONE '' : REI,I rEAd
s teachers pessword al I owi ng tl'rr pro
cedurE to continue {note-choose a pa
gsword that is di+ficult for the chi
Id to spell and subrtitute nu,nerals
{or letters where possible eg:E {or

70 PBINT "' FUPIL SC0RED "iscare?i
"7." ' : REl,l displayE pupil's score

BEI INFUT "DO YOU WISH TO RUN THE
PROE}EAI"I AGA I N? t Y/N ) " B$: REI'I asks t

SOFTWARE COMPETITION
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eacher if they Hish to run the progr
am again and waits for response

?A IF B${;,"Y" END: REM actions te
atrhers resiponse by ending prc,gram or
returning to main body of program (

notr-main program may requirEr sErpara
te instruction to rerun Entire progr
am)

lEOENDPROC: REH ends procedure





[Jnicorn
5new
The BBC Model B micro packs a lot of

potential. As a basic computer, it is reliable,
efficientand simple to use-but morethanthal
it is the first step on the road to a complete
computersystem.

TORCH COMPUTERS have chosen the
BBCmicro asthe heart of their open channel
system-UNICORN. UNICORN means a wide
choice ofupgrade channels to transform your
BBC into a complete business system, afully
communicating worktation, or a high-
powered 32-bit data processor.

At the gateway to the Communications
Channel is theUNICORNZEPIOO-a MK
processor board and the software needed to
promoteyourModel B into aTORCHNET
local area network station. Further along the
channel, the UNICORN FDP240 will provide
twin 400K floppy disc drives,which with the
addition of theZEPlO0 will result in aZ80
disc pack

The LINICORN Business Channel
developsthe BBC micro into a flexible pro-
fessional tool equipped to managethe 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

Name

ens

theBB
(TORCH 280 Disc Pack) up to the ultimate
addition- the UNICORN -combining the
HDP68K-a 32-bit 68000 processorwith the
UNX'operating system.

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

For full colour product brochure, price list
and the name ofyournearestTORCH
LJNICORN deale4 just clip the coupon.

unIGoRrn
Open channels for the BBC micro.

To: Torch Computers Ltd., Abbedey House, Great Shelford,
Cambridge CB2 sLQ. Telephone: Gmbridge (0223) 841000.

Please channel further details on the Unicorn range to:

Address

Tenand Craphicsprovidedby BBCModel B.

Keyboard provided by BBC Nlodel B.
Dhc interfaces are nece$ary for use wiih lhe Unicom range.

CP/M s.Et'ereredlndemarkof D8ihlReFaKhln.
llnix r a GrEl.red rrademaliol BeIT€leDhone tjboralvfl es ln.

,t



W. Edmunds

First of all. I would like it
understood that this is the first
completed program I have pro-
duced for the BBC micro
(although I have had some
previous €xperi€nce with
BASIC), and, therefore, I 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,
hrist, 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)h€
hasn't already trr,/isted, 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 aftet 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 wlll
display its cards and a winn€r 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 h.r,o
programs. The lirst of which
simply sets up a title page, gives
inshuctions if required (PRO-
CINSTBUCT), and sets PAGE to
&EOO, where necessary, belore
running the second program
''Pon€".

Playing Pontoon on your
BBC is iust as much fun

as the real thing.
Perhaps a little easier on

the pocket, definitely
quicker and there's a

certain thrill to be
gained by beating your

micro hands down.

S

"Mode 1 Pont2" is written
entirely in Mode 1 and consists of
a number of procedures, which I

have tried to give obvious names.

VARIABLES
PONTOON and FIVECARD act
as markers for special hands and
decide when to pay double winn-
ings.
CAMWV and CASH contain the
init,al amount of money the
player has the running total,
respectively.
TBET and BET hold the totalbet
and the last bet on each hand.
CUBET contains the amount the
next bet must nol exceed.
BETFLG indicates that the
previolls bet was illegal.
ATOTE. ATOT. MYTOTE and
MYTOT conra:n rhe totals of
each hand.
AFLAG and MYFLAG indicate if
an ace is held rn each hand.
ACARD. BCARD and CCARD
hold the curer:t card being inter-
preted.
SUIT and SUITS .ontain the suit
of the carC r:. :':merical form and
as a u:e: ;;::red graphics
character.:e a reart. diamond
club. or spa:e
BUST acs a. a:.aE for when the
Dlauer :! l-!:
thn ... .. ... lhe essential
variables O::e:. are used. but
these g€.;...- :axe the form of
counl€:a a:::irnates and tem-
porar,,::::;:

THE MAIN
PROGRAM

;: - : :a.tain the main
:': _ -: :a,.i i5 made up of

:-:,t::-:edures
.- - - :=: ihe mode, initial

les and arrays.
3O.90 ask how much

; the player has come with
'ork out the,maximum bet
rd.

L:re 130 ses all the variables for
e;ch hand
Line l5O res€ts the afiays con'
raining the hands.
Line 160 is the most powerful
progiam line callng all the pro-
cedures for each hand.
Lines 170-190 find out if the
player can aflord to continue, or
wants to continue for another
hand.

Kt d
a

J
V

A&B COMPUTING MAY/JUNE 
'944

MODEL B/ELECTRON

ARRAYS
CARDS(s2) - conta,ns the pack of shuffled cards in the:orm

of numbers 1to 52.
PACK(s2) - contains the unshuffled pack to facil:tate

shuffling.
AHAND(5) holds the player's uninterpreted hand
AHND65) - holds the player's interpreted hand.
MYHAND(S) and MYHND(S) same as t\!o above. but for fie
bankers hand.

I
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(s)he wishes to leave the
A final message is printed

on the screen giving the profit
margin, or lack of it, on this run.PROCEDURES

?ROCINITIAL sets up the user-
:efined characters for the sym'
::ls heart, club, diamond and
r:ade. It also sets up characters':r the face on the court cards.
.id a number ten for the corners
i the four ten-cards.

PROCSHUFFLE shuffles
'.e cards at the start oI the game
:rd also after the banker gets a
-ONTOON. The player has the
: rtion as to whether or not the
::rds are shuffled if {s)the gets a
: ]NTOON,

The outlines of the cards and
'- 

" 
shading are canied out by the

:ccedures PROCBOX and
:fOCMYBOX. These call one
:: more oI the following pro-
::lures: PROCONE. PROCT-
,.. O. PROCFOUR, PROCSIX,
::j PROCPICTURE; according

:he number of symbols, or the
: ::ure to be displayed on each
:::d. It is, perhaps, obvious that
: :licfure of a card containing,
..-. three hearts can be drawn by

- nbining PROCONE and PRO-
l:!VO. Similarly, PROCONE,
-iOCTWO and PROCSIX can
:: :ombined to produce a nine-

PROCDEAL deals the Iirst
cards to each player, allows

,iayer to bet and continue his
I until completion.

PROCDEALME decides if
the banker wants further cards or
whether to stick. II further cards
are required they are dealt.

If the player gets a pontoon.
under normal conditions the
banker is shown PROCPON-
TOON acts out this role by, first
of all, Iiguring out if the banker
holds a higher pontoon. II this is
not the case, then the banker will
hy lor a FIVE-CARD-TRICK
when passed onto PRO-
CDEALME.

PROCINTERPRET(AC.
ARD) interprets each card as it is
pass€d to it. Initially, it receives a
number behleen 1 and 52- From
this it calculates the value and suit
of the card.

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

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

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

PROCWINNER asceitains
the winner of each hand and
makes the appropriate ad-
justments to the play€r's cash
balance.

PROCFINISH occurs when
the player runs out of money, or

when
game

l OREll*rr**rIIi]+*
2OREllr PONTOON by l.l. Edmunds *
JOREfir.*+*it**rlr
4O|iODEl : COLOUR2: PRINTTAB ( 15, tO) "PONTOON" I IAB ( 15, 1 t ) "

_" i TAB ( 11,14 ) "by BrII Edhunds"!COLOUR1rFRINTTAB(O
,30) "INSTRUCTIONS(Y OR N):"r:L=GETr I FL=AgPROC I NSTRUET

5Ol,lODE6:PRINT"FIease wai t a ini6ute": COLOUFS
60IFPAGE=&EOO CHA IN"Pont2": END
7@*KEYO Il'lLOAD"Poot2" iI'IFORJZ=PAGE To ToP STEP 4: l(J7.-

?816) = lJ7.: NEXI! PAGE=&EOO i I'IOLD l|'IRUN il't
EO*FX t3A, O, l ?A
9OEND

1,O@

I IoDEFFFAE INSTRUCT: CLS: COLOUR:
1?OCOLOURz: PRINTIAB ( 12, I ) " INSTRUCIIONS" i IAE ( 1?, ?) "-

":COLOURS
13OPRINTTAB(4r4) "ThesE instuctions aEsuf,e a basic

kno{Iedge ot the gamE o{ PONTOON aI- thouqh 'burninq
and 'splitting' are notperoitted. "
l4scoLOURlrPRINT:PRINT" The pack iE shuf+led at th

E start of each gahe and aIEo when the bank gets
a pontoon. If you get a pontoon, then you have the o
ption as to *hether or not the pack iE to be shu{{ted."
: CoLOUR?: FFINT

lsOFRINT" A card nay be bouqht at any staqe duri
nq the gaoe, providing you haven't already tdisted. Yo
u will be asked to place a bet a{ter your {i.tt Eard
is dealt. Any subseqsent bets on that hand"

l5OPRINT"oust be le55 than or equal to the prev
ioE bet. ": coLoUFl r FRINT: PR INT"Feoember: " r TAB (4 r ?5) "ACES
count as I or 11"

ITEP^INTTAE(4,:7)"A s-card-triEk beats a pontoon"rCOL
OURS:PRINTTAE(S,f,O) "FRESS ANY l<EY TO CONTINUE"I:L=GET:E
NDPROC

PROGRAM LISTING I
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56!, PROCFOUR ( 14,B) : PROCSI I ( I 4,8) r RETURN
3?O VDU23,?3O,O,@ t$,6,6,717,7.eDU25 t 23r, O, L, O, O, O, ?si

,255,255: vDuzf,,232 tB t{l,g,96,96,??4, ??4,2?4: FROEPICTURE (
I4rB):REIURN

sao vDU?s,23O,O, O, O,7, J I J,:,7: VDU25 ! ?;1 , O, O, O,2i1, 
"55,255 r 255,251 : VDUz=,23? tO tO,g,??4 ,192, 1?? t 19:,2?4: PROCPI

CTURE(I4,8):RETURN
59O VDUzf,,:f,O, O, O,O,4,6 t'7 t'7 ,7 | VDU2},231,A.O,@,24169,,1

26,255,255: VDU23 r 232 t O, O, O,32,96,2?4 r 224.2?4: FROCPICTUR
E(I4,8):FETURN

600
6IO DEFFROCINIERPRET (ACARD )

620 SUIT= (ACARD- 1 ) DM5+2-16: SU I Tr=CHRa r Sr.J I T )

6trO ACARD= ( ( ACARD-I) l.lOD1:l ) + 1: F IC=ACAAD+,Ia
640 IFACARD=lOTHENPIC=24O
650 IFACARD=1 ITHENPIC=A5C"J"
660 IFACARD=1?THENPIC=ASE' O"
576 IFACARD=l3THENPIC=ASC " f "
6SG IFACARD=l THENP IC=ASC " A"
690 ECARD=ACARD:CCARD=ACAFDT IFBCAFD>IOBCARD=tO
706 ENDPROC
7\A
72O DEFFROCDEALI1E
73O IFPONTOON=OX=64
74O IFBUST=1OR PONTOON' l ENDPFOE
75O IFPONTOON=1THEN81O
76ct FORI=1TO:: PRoc INTERPRET (|"IYHAND ( I ) r : FYHND ( I ) =BCARD

: PROCI'IYBOX: NEXT
770 PROCSUEUF
7AO IFFMCARD=1ll€N419
7?O IFI'IYTOTE>=16T|€NS70
BOO IF (ITYTUTE+1O) =I6AND (I'IYTOTE+19) =:1ANDTYFLAG= I TH€

NA70
El10 I7=I7+1: hYtlAND 1t 7) =CARDS ( I )
A2O FORI=1TO5l : CAFIDS { I ) =CARDS ( I+1 I : rGxI
E3O PROC INTERPRET (FYHAND ( I7) ) : iIYHNO ( I7 ) =BCARD: PROCHYB

OX: PROCSUTUP
84O I FF MCAFD= I A.TDTYTOTE >? I THENATO
B5O IF I7=5F I VECARD=F I VECARD+z! EOTOSTS
a60 Eoro770
87O PROCSUITUP:ENDPROC
EAO
A9O DEFPROCD€AL
90& REPEAT: I2= I2+l

PROGRAM LISTING 2

MODEL B/ELECTRON
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a7
&lO tlODEl: PONTOON=O: COLOURz! X=RND ( -T Il'lE)

20 DIM CARDS (5?) , PACk ( 52) , AHAND (5) , AHND (5) ,iYHAND (5 )

, IIYHND (5)
3g CLS:PRINT"HO{ l'tUEH CAN YOU AFFORD TO LOSE TODAY?"
40 PRINT: INPUT" "CASH! IFCASH>OTHEN6O
50 PRINTTAB(S,5)"SORRY, YOU HAVE NOT BEEN ALLOI{ED tN

TO THE EASINO. ":END
60 I'IAXBET=CASH DM:CAI'IWIV=CASH: lFI'IAXBET<stlAXB€T=l
7S IFI,IAXBET >sOOAHAXBET=5OOO
go PRINTTAE(o,5) "|'lAxIrlu|! aEI ALLOI{ED Is "rI'IAXAET
90 PRINITAB(25,1O1I'GOOD LUcrrr;TAB(O,2O) "PRESS ANY K

EY TO CONTINUE": L=GET
1Os cls: PROC INI TIAL: PROCSHUFFLE
I 1O I FPONTOON=?CLS: FROCSHUFFLE: EOIO 130
12O IFPONTOON=ICLS:PRINT"DO YOU WANI THE PACIi IO BE 5

HUFFLED?" : L=GET: IFL=B9PROCSHUFFLE
139 PONTOON=O: FMCARD=oi TBET=O: BET=o: BIJST=o: I2=o: X=6

4: l3=O: I4=?: I5=O: L6=?.17=?
140 ELS: PROCCOUNT
150 FOFI= 1TO5: AHAND ( I ) =O: AHND ( I ) =O: mYHAND ( I ) =O: HYHND (

I ) =O: NEXT
160 PROCDEAL: PROCDEALTIE: PROCI.!I XUPCARDS: PROCUI NNER: EET

=O: PROCCOUNT
170 FORI= ITO5OOO: NEXT: IFCASHIITHENl9O
1AO FRINTTAB(20t=O)'ANOTHER HAND?": rL=6ETr IFL<)TATHEN

110
l?O EORT=ITOf,OOO: NEXTr PROCFINISH: END
200
?lO DEFPROCSHUFFLE: EOLOURl: PRINT " SHUFFLING'
:2O FORI=lTO5?:FACH (I ) =I! NEXT
?5O N=52: FOE I=lTO52r CAED=RND (N) : IFN= l THENCARD=1
24O CARDS ( I ) =PACK ( CARD ) t I FCARD=5?THEN?6O
?5O FORI l= (CARD+ 1) TON: FACt ( I1- I ) =FAEK ( I1) : NEXT I l
260 N=N-1: NEXTI: CLS: COLOUR?: ENDPROC
?74
2BO DEFPROCTI I XUPCARDS: I8=5:l- ( I7+ I: )

299, FORI=|7 TOlSTEP-1 : CARDS ( IA) =flYHAND ( I ) r IB=IB+1 : NEx
T

f,OA FOEI=I? TO1STEP t: CARDS ( lA) =AHAND ( I ) : IA= I B+ r: NEXT
I ENDPROC

zto
J?o DEFPR0CIIYBOx: COLOUFI J1
l5o IFSUITT:zSBCOLOURI i ELSE COLOUR4
;40 I5= I5+ 1r X 1=X+ 150: l,10VEX,450
]5O DRA{X 1,45O: FLOTES T X 1,22Oi DRAI{X,22O: PLOTB5, X,454
J6O PRINTTAB ( I6, 1A) CHR' (PIC) i TAB ( I6+4,::4) CHRr (PIC)
f,7O I4=I6: B=18:ONCCARD 6OSUA47S,4EO,4?O,iOO,51Or52o,5

to, 54s,55O,560,574,5AOr596
f,AO COLOUR?: COLIIURl!B: I6= I6+7 r X=X+224 r ENDPROC

=9@4OO DEFPROCBOx: B=4
41O COLOUR15l: IFSU I T< ?SBCOLOUF 1r ELSE COLOUR4
420 I3=I3+ 1r X 1=X+16Q1: IIOVEX,9Ql0
4JO DRAWX 1,9OO: FLOTA5 | X I,670: DRAI^IX,670: FLOTA5 ! X,9OO
44O FRINTIAB ( I4,4, EHR' (FIC) : PRINTTAB ( I4+4, 1O) EHRa (P IE

,
45O ONCEAFD GOSUB47O,4aO,49Or5OO,5tO,52@,53O,54O,55O,

560,57O,54O,59O
460 I4=I4+7: X=X+224: COLOURl2A: COLOUR2: ENDPROC
47O PROCONE I I4, B) : RETURN
4A@ PROCTWO ( I4tE) TRETURN
49O PROCONE { I4rB) : PROCTUO ( 14,E) : RETURN
5OO PROCFOUR(I4,8) :RETURN
5rO PROCONE ( 14,E) : PROCFOUR ( 14rE) : RETURN
52O PROCSIX (14,8) :RETURN
53O FRoCONE ( I4,E-1 ) : PRocsIX ( I4'B) t RETURN
54O PROCTW0 ( 14,B) : PFOCSI X ( 14,B) : RETURN
55o PROCONE ( I4 t B) : PRocTlrlo ( I4 r E) ! PROCSI X ( I4, B) : RETURN

s



91O AHAND ( I2, =CARDS ( r ) : FYHAND I I? ) =CARDS (?,
9?O FoRI=1TO5O:CAFDS(I)=CARDS(I+?) :NEXT
9JO PRoCINTERPRET(AHAND(I?) ) r AHND ( I?) =aCARD: PROCBOx: P

ROCSUI'1UF
94O REPEAT: IFI2=lPRINTTAE (O, 14)BLANK:Fi TAB(6, 14) "HOI,I I't

UCH DO YOU WANT TO BET? "i:INPUT" " BET: EURBET=I'IAXBET: PR
OCCHECKBET: IFBETFLG= lFORI= TTO5OOO: NEXT

95O UNTILBETFLG=E
960 lFI?=l TBET=TBET+B€T: PROCCOUNT

97O UNT IL l2=2
gao IFBUS I - I ORATOTE=?IENDFROC
99O IFATOTE=I lANDAFLAG= IANDAHND ( 3) =OPROCPONTOON: ENDPR

OC
lOOg FRTNTTAB(O,14)"DO YOU WANT TO STICK(S), AUy(E), O

R"iTAB(O, 15) "TWIST(T) ?" i
1O1O REPEAT:L=6ETTUNTILL=85ORL=66oRL=84
1O2O IFL=85THEN1l20
1O5A IFL=A4CURAET=O: GOTOlOTO
IO4O FEPEAT: PRINTTAB (6,14) BLANKJ'i TAE (@,14) "HOI{ I'IUCH DO
YOU lrlANT TO BET? "t:INFUT" " BET: PROCCHECTEET: IFBETFLG=

I FORI=l TO3Ooo: NExT
1O5O UNTILBETFLG=O
r060 TBET=rBET+BET: PROCCOUNT
1O7O I?=I?+I :AHAND{ t?) =CARDS{I )

IGAO FORI=1TO51:CARDS(I)=CARDS ( I+1) :NEXT
1o9O FROC I NTERPRET (AHAND ( I2) ) : AHND ( I ?) =BCAFD: PROCBOX: P

ROCSUI.lUP : IFBUST=lENDPROC
! lOO IF I?=sFROCSUIIUP: F I VECARD= l: ENDPROC
r 1to 6t]T0980
r 1aO PROCSUHUPT IFATOTE: TSENDPROC
1 13pl IFATOTE>sANDAIOIET l?ANDAFLAG=IENDFFOC
1l4el PRINTTAB(Ort4)BLANK$iTAE(O,14)"IOTAL r,tUSI BE 16 O

R l'lORE": FORT= l TO3OOO: NExT:6t]T01ooo
I 15?l
116A DEFPROCCOUNT
1170 CASH=CASH-BET: FRINTTAB (E,O) BLANK$
l1A@ PFINTTAE(O,1) "AI'IOUNT LEFT ":CASH
l19O PRINTTAE{6,2) "TOIAL EET "iIBET
I:OO ENDPROE
1? 10
122O DEFPRocF INIsH: cls
1?;O I FCASH:CAI'1hII V PRINTTAE(G,5) " CONGRATULAT I ONS I YOU"

:TAE(4,7)"LEAVE HITH "iCASH;".";TAE(O,11)"A PROFIT OF
' " i cASH-CAllNIVi " - " : GOTO1?60
124O IFCAlllrlMEASH PRINTTAE(O,5) "HARD LUCE! YOU LEAVE"

tTABiO,T)"WITH "!CASHI".":TAB(Stlt)"A LOSS OF "rCAl'lNl
v_CASHi ". ": GOTOl:60

125!, PRINTTAE(O,5) "HOul BORINE! YOU HAVE";TAB(O,7)"RUN
EVEN AND LEAVE"iTAB(O,9) "ullTH "iCASHi "- "

1?66 FFINTTAE(Or 15) "PLEASE COtlE AGAIN! ":PFINTrENDPFOC
l?70
1zEO DEFPROCNINNER
129O IFBUST=lPRINTTAB(O,?O)"HARD LUCK! YOIJ HAVE"iTAE(6

.22) "BUSTED: " r ENDPFOC
lf,OO IFPONIOON=zPF INTTAB (O,2A ) "SHAfiE! MIN!":GOTOI4TO
1319 IFMYTOTE=I IANDI'IYFLAG= IANDI1YHND (3) =OANDPONTOON<I 1PO

NTOON=3
tj5:g I FF MCARD=?ANDflYTOTE,:22THEN 144O
lfJG IFFMCARD=SANDPONTOON=1THEN144O
1i4O IFPONTOoN=IPRINTTAB(o,34) "FONTOON' YOU COLLECT DO

!BLE UINNIN6S l " : CASH=CASH+ {f,*TBET) : GOTO1470
135O IFFMCAED=lTHEN1460
116O IFFMCAFD=ilANDl'IYTOTE<12ANDI'IYFLAG=lBYTOTE=11YTOTE+

16
1f, 70 IFFMEARD=3ANDATOTE< I?ANDAFLA6=lATOTE=ATOTE+ IO
1:lBO IFF MCARD=3ANDMYTOTE >=ATOTE THEN144O
1tr9o I FF I VECARD=JANDIIYTOTE< z2THEN l45O
14OO I Fl'IYTOTEi l6ANDl'lYFLA6= I rYTOTE=l'IYTOTE+ 1S
141O IFI1YTOTE)21THEN145O
r42o IFATOTE< l6ANDAFLA6=lATOTE=ATOTE+lO
143S IFATOTE }I'IYTOTE THEN145g
t44O PRINTTAB(O,28) "HARD LUCKI YOU LOSE THIS TlflEl"!EO

ro | 47!j

145Ct PRINTTAB(O,?8)"LlELL DONEr YOU WIN THIS TIllE!":CAS
H=CASH+ (?*TBET) : 60T0t470

1460 PRINTTAB(O,?A) "5 EARD TRTCEI DOUBLE WTNNINES THIS
TIEE r " : CASH=CASH+ (3*TBET)
1478 PRINTTAE(O,?6)"llY TOTAL tS " i IIYTOTE: ENDFROC
t4ao
149O DEFPR[]CCHEEKEET T AETFLG= l: FF INTTAB ( O, 14 ) BLANhIS
15oo IFcAsHi lCUREET=OTBET=OTFRINTTAB(o,14) "YoU HAVE NO
I'IONEY. I ASSUI'IE YOU T(ISTl "rFORI=tIoioOO:NExT:GOTOIS60
131O IFCURBET=OANDBET=OTHEN156g
15?O IFEETi:INT(BET) PEINTTAB(OII4) "PLEASE EET I{HOLE

'S ONLY": ENDFFOE
ISJO IFBET>CASH PRINTTAB(O,14)"BUT YOU ONLY HAVE "'iCA

SHi " LEFT" ! ENDPROC
154O IFBET<lPRINTTAB(Ot 14) "flINIl,lul.l BET IS !":ENDPROE
I55O IFBET>CURAET PRINTAAE(Ot14)'BET I"IUST NOT EXCEED

" i CIJRBET: ENDPROC
l55O CURBET=BET r BETFL6=O r ENDPROC
1570
15AO DEFPROCPONTOON! PONTOON=l ! FIVECARD=!: ATOI=O3 IIYTOT=

E: X=64! I6=2
159O FORI=lTO2:PROCINTERPRET(IIYHAND( I ) ) :I'IYHND(I)=BCARD

: PROCiIYBOX ! I'IYTOT=nYTOT+cCARD
1600 PROC I NTERPR€T ( AHAND ( I ) ) : AHND ( I ) =BCARD: ATOT=ATOT+C

CARD: ilExT : PROCSLJI,||JP
l61O I FIiYTOTE= 1 lA|.ID|'IYFLAG= IANDiYTOT >=ATOT PONTOON=2
1620 ENDPROC
!630
I640 DEFPROCSUIIUP
!650 AFLA6=O! llYFLAG=g! ATOTE=O: I'|YTOTE=O
l660 FORI=1TO5: IFAHND ( I ) =1AFLA6=1
1670 IFI1YHND{ I ) =1I'IYFLAG=1
l6BE ATOTE=ATOTE+AHND ( I ) ! I,IYTOTE=|'IYTOTE+IiYHI'ID ( I ) : NEXT
l690 I FPONTOON>OPRINTTAA (O,12) "TOTAL IS "iATOTE+10i"

": ENDPROC
17OO PRINTTAB(Ot 12) "TOTAL IS "iATOTE;"
171O lFATOTE>21BUST=l : ENDPROC
172€ BTOTE=ATOTE+ 1O r IFAFLA6= I ANDBTOTE< =21PR INTTAB ( t I , I

2).. OR "; BTOTE
175S ENDPROC
1740
l75S DEFPROCONE ( X t Y) r PRINTTAB ( X+2 r Y+3) SUI Tt: ENDPROE
t769,
177O DEFPROCTI{O(X,Y) :PRIflTTAB(X+2,Y+2)SUITtiTAB(X+2rY+

4) SU I T:': ENDPROC
tTao
179O DEFPROCFOUR(XtY| :PRINTTAB(X+1,Y+2)SUITtiTAA(X+5,Y

+2) SUrTt
IAOO PRINTTAB ( x+1, Y+4) SUITai IAB (X+5, Y+4 ) SUITa: ENDPROE
lBlA
1A2O DEFPROCSI X ( X, Y) : PRINTTAB ( X+1, Y+1) SUI Tti TAB ( X+5, Y+

T ) SUIT:.
lBSO PRINTTAB (X+1t Y+3) SUITai TAA { X+3, Y+3) SUITa
1A4O PRINTTAB ( X+r r Y+5) SUITT; TAB ( X+5 | Y+5) 5UITa3 ENDPROC
1B5O DEFPROCPICTURE ( X, Y) ! PRINTTAE ( X+1 , Y+1) SUITti TAB ( X+

1 , Y+2) CHRa2SOi CHRI23l i CHRa232
1860 PRINTTAB ( X+l, Y+3) CHR'224i CHRt2?5; CHRt2?6t TAB ( X+l,

Y+4) CHRa2?7i CHRa228; CHR'229i TAB ( X+5 r Y+5) SUITT: ENDPROC
t87e,
IAAO DEFPRMINITIAL:ELANK'=STRING' (69I " ")
tBio yDu23 t224 t7 ,4, 4 t 4 t 4 | 4,4,4
r 9EO VDU23 t 225 t 25S,A,O,23r ,9,24,24,O
1970 VDU23 t226 t??4,32 t3Z t32 t32,32,32 r32
tam vDu23,227 ,4 t 4r2,I,I r Ot OrO
r93A VDU23 r 22A r O, r26, O, O,255,O rO tO
t94g vDU23,229 | 52,32164 |tzB,t2Br5 t8 t5
t?59 vDU25 r 256 t 54 rt27 t127,127 162 t28,B,O
1960 VDlr2s f237 r8t 2A162t127,6212El tA tg
197S VDU23 r 23€ , A t 2A,2A, tO7 , r27 , tO7 ,E ,28
l9ao vDu25,259,8,24 t62,127,127 tt27 t2Ar62
t9io vDu23 t21O t79 ,2O1 r73 t73 t73 173 1239 ,O
2EE ENDPROC

GAME/PONTOON
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fony S.lf

In this issue I will explain the
working oI lhe rest oI the pro-
gram, which wlll convert the sim-
pl€ drawing pro$am 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 I must apologise to
Micronet 800 members who have
typed in the listing lrom the last
issue, as this program has been
made available free on Micronet
since then. Unfortunately at the
tlme the last issue went to press I
had not finalised details with
Micronet.

Now to the progam. As in
the last issue I wlll first explain
briefly the opelation oI each new
command to be added. I will then
glve details of the new pro-
cedures or program lines which
need to be entered to achieve it
and the line numbet which needs
to be changed in line 5010.

We will start by adding a few
mor€ simple plotting commands
before getting into the meat of
this hall oI the pro$am.

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 th€ cursor is pointing.
These commands will also cancel
th€ Iill flag if it has been set.

5160 K% -K%AND175:
PROCcursor: X = X
+P*XL%:
MOVEX.Y:PROCc-
ursor:RETURN

Change No. 13 to line 5160
5170 K%=K% AND 175:

PROcursor:Y=Y+
P i XL%TMOVEX,
Y:PROCcursor:RETURN

Change No. 14 to ltne 5170

HM - Home Cursor

The second and final
part of our Turtle
Graphics program.

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 r.rser defined commands by
one We then put the name of
the new command into our tem-
porar! store D$(0,0) and clear
the ana! element pointed to by
D%. The command name is not
put into it's arrav element until
ihe user defined command has
been compiered. This is to avo,d
the possibili\ of calling the new
command belore it has been pro-
perly defined and ending up in an
infinite loop easilv done!). We
then build up the command using
FNinput, like in PROcrepeat. If a
Repeat commard is entered we
will enter PROCrepeat and the
following commands will initially
be added to lhe Repeat string.
On ending th€ R€peat string with
END REPEAT :he Repeat string
willbe added lo rre currentCom-
mand sking. see line 11100.
Once we have ir::shed our defin,-
tion with END DEFINE. we can
assign the nam€ oi the definition
to its correct arra:. €iement.

5320 PROCdeire:RETURN
Change No. 25 t. \:ne 5320

Having enterea :ie procedure to
define you o,,r':, :ommmands we
must now enter i:e routine for in-
terpreting them i: _lou remember
from the lasr:s:p when FNfind
refurns the co::_.mand number if
sets bit 7 (i.e acCs 128) if it finds
a user defined :cmmand. PROC-
choose then irects conhol to
either PROCs-, sex or PRO-
Cdefex deperc:rg whether this
bit is set. So. i€fore you start by-
ing to define some commands,
we must enter PROCdefex.

PROCdeiex lC %) - This is
recurcive pro<eCure and you will
need a clear :rind to follow your
way through rhe $inking behind
it.

L% reliecrs the current level
oI recursion Each time PRO-
Cdelex is enrered 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%.N% (see Table 2

- MAB/APR issue).
Let us use an example to

Iollow thror-rgh. Lets assume we
have defined the following com-
mands.

This command wlll return the
culsor to its home position.
5O4O PROCCURSOB
Change No. 3 to line 5040
AG - ANGLE - value required

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

DF DEFINE - name required
EF END DEFINE

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

5220 PROCcursor:AG -P:
IFAG 36OTHEN

AG-AG MOD 360
5230 IFAG OTHENAG.

360 + (AG MOD 360)

5240 PROCcunor: 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

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

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

As an example to produce a
loutine to draw a square you
ne€d lo enler 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 pr.:
cedure is very similar to the iirst

C }ET-EfIFIE }PFIGG >PFII].f T
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1;

DF SQUARE : RP 4 : FD 20 : RT
90:ER

EN
DF TRIANGLE : RP 3 : FD 20 :

LT 120 :

ER IEN
DF HOUSE : SQUARE :

TRIANGLE : EN
DF STREET : CR -75 : RP 6 :

PD:
HOUSE:PU:FD25:ER:EN

FURTHER
COMMANDS
ilaving done this we would clear
:he screen and enter STREET.
PROCchoose will call PRO-
Cdefex for the first time, setting
L % to 1. W%?1 will be set to 4
3nd E%?1 to 1. PRocexhactwill
:hen return the ftst command in
:he Command string of STREET

CURSOR RIGHT _ 75, ThiS
will be executed by PROCsysex
. ia PROCchoose. The next com'
nand extracted is REPEAT 6.
Having encountered a Repeat
:ommand (no. 24) R%?1 is set
:o the current value of E%?1.
ivhich now points to the first com-
.nand in the repeat loop - PEN
IOWN. N%?1 is set to the
.:arameter of the Repeat com-
nand (i.e. 6). we jump over
PROCchoose.

The next command is PEN
)OWN which willbe executed by
?ROCsysex. This is followed by
HOUSE. which is a user defined
.ommand. so PRocchoose will
:his hme call PROCdefex for the
tecond tim€. At this stage our
evel one pointers are set as
:ollows:
W%?1 points to the Command
-<tring for STREET
:%?1 points to the command
PEN UP
3 %?1 points to the command
?EN DOWN
:%?1 points to the command
?EN UP
R%?1 points to the command
?EN DOWN
\%?1 shows the number of
:epeats to be completed as 4
Cn entering PROCdeIex again
-% is set to 2, W%?2 will point
:o the Command shing Ior
:jOUSE and E%?2 is set to 1.
?ROCexkact returns the first
.ommand in this shing, which is
,et another user defined com-

f,onrmand
Comnand
f,omr'rand

mand - SQUARE. Again we
drop down another level and L%
is s€t 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
retuming to PROCdeIex at level
2. Our level 2 pointers have
remembered where we were and
the next command. TRIANGLE
is extracted. This drops us
shaight back to lev€l 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 is
repeatedanother five times to
complet€ the executlon of
STREET.

Having now incorporated
the DEFINE command. we can
now add some routines which
support this command.

D%:PRINT D${J%,0):G%:
GET:NEXT:RETURN
Change NO. 30 to line 5380

DS - DESCRIBE - name re-
quired

This command will displav the in-
dividual commands which go to
make up the user delined com-
mand named in the parameter.
Again you press any key to ad-
vance the list.

PROCdescribe - This pro-
cedure uses POROCexkacl agairf
to exlract the individual com-
mands from the Command sh-
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
quired

name re-

have to check whether the com-
mand to be deleted is required by
any oI the other user defined
commands. This is done by using
INSTR. If you remember FNinput
will set P to the command
number oI the parameter. Thus
we can search for
CHR$P + CHR$10. If we lind
the command an error message is
printed and the procedure exited.
Now that we are sure that the
command can be deleted, we
check to see if it was the last com-
mand defined. in which case w€
can simply clear the array
elements and reduce D%.
However iI it was an earlier defin-
ed command we have to move
all the later commands down one
element of the array. Having
done this th€ prbblems now
begin. You will remember that
the user defined commands are
found by their command number
rather than by thef name when
incorporated in other delinitions.
As we have just moved some of
these commands we will have
iust moved some oI th€s€ com-
mands w€ will have to change
any references to them in other
user delined 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 0%,t%,d%)
- j% will hold the command
number of the command we are
checking. t% will contain the
lower limit oI the command
numbers that have to be chang-
ed. d% holds the value of the
change, with PRocdelete it is

- 1.
The procedure then checks
eachcharacter of the command
and if its higha than t%, it will
add the value oI d% to it using
the string operators, LEFT$ and
MID$;

5360 PROCdelete:RETURN
Change No. 27 lo 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 h^,o commands
cover the Iile handling.

}CLEHR
}HEXS
}PHIHT

LI _ LIST

This command will list all the user
defined commands currentlg pre,
sent in the memory. You press
any key to advance the list.

5380 CLS.FOR J% = 1 .TO

This command is used to delete
the user defined command nam-
ed in the parameter from the
memory. The command willfail if
you try to del€te 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
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PRINT HELP LIST PIL€TTE VALUES UNDO CLEAR OISPLIY

"Function Key Strip"

I 2

IIODE MODE

FILE HANDLING
QU-QUIT

This command grew as I
developed the program. Original-
ly it was just used to exil the pro,
gram allowing you to save a file
of the us€r defined commands iI
desired. The final version. first
asks you whether you wish to
save a file. Hav,ng 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 straighdor-
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. lN-
STR returns the character posi-
tion oI the sking you are hying to
find or returns zero. So, by mak,
ing up a stoing of your input op-
tion characteG and using GET$
to get a character from the
keyboard. INSTR will return a
positive number if it is found or
zero iI an invalid key was press-
ed. Now by using this function in
an ON X + 1 GOTO construct the
Iirst line number returns conhol
to the beginning oI the line, i.e.
an invalid key, the ,ollowing line
numberc direct conhol for the
valid characters. This routine is
very uselul in menu driven pro-
grams. (Note - this routine as
written will work on all OS's.
however if you have OS1.0 or
higher there is a neater way ol
writing the code using ELSE -17020
INSTR ("Yy, Nn ", GET$)
GOTO17030, 17030, 17090.
17090 ELSE 17020)
5130 S% - O: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 m€rge a file with
user delined comands already
existing in the memory.

PROCload - Again this is
fairly straighforward file handling
routine. However before loading
a lile we must check that ther€ is
enough room left in the memory
to accept it. lf there is not the
loading is abandoned and an ap-
propriate error message is
reported. We also have to check
to see il 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 Iine 5490

Also add any lines between
90 and 1070 which you have not
yet typed in.

The next two commands will
help you resolve thos€ mistakes
you will inevitably make when
you ar€ 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 iust
can't undo for instance CLEAR.

PROCrecord - This
records all the information
relating to the last plotting com-
mand that was entered, ,n a
series of arrays. lt also updates
the pointer and the flag which
records how many commands
can b€ undone. The section on
revolving stacks and pointers in
the last issu€ explains the workinq
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 r€ported. Checks are
then made for the Repeat and
Deline flags. lf either or both are
set then PROCdel is called.
which is a routine to ship off the
last command of a Repeat or
Command shing. All the ap-
propriate variabl€s 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 anay
pointer. The undo plotting flag is
then set. This has the effect of
causing allfu her plotting to be in
the background colour. PROC-
choos€ then calls the command
again, thus unplotting it. The un-
do flag is then cleared and PRO-
Crest and PROCreplot are called
again- B€for€ 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.

PROC€dit - First the screen
is cleared then a menu of options
is printed to the text window: E
nterDeletelnsert
R eplace. The Defin€ and Edit
flags are set and a smaller text
window is created. The editing is
achieved by hanslering th€ in-
dividual commands from the
Command shing being edited to
D$(0.1), wh,ch is used as a tem-
porary store. The individualcom,
mand is transferred by T$, which
is obtained using PRocextact
again. This is first printed to th€
screen. While the command is in
T$ the user is allowed to use the
four options available. Enterinq

tansfers T$ to D$(0,1). Deleting,
effectively throws T$ awag.
Replacing. lhrows T$ away but
allows the user to enter a different
command to be added to
D$(0,1) by using FNinput. lnser-
ting, operates in a similar manner
to Replacing but before the next
command is extracted by PRO-
Cextact the pointer E% is reset
to extlact the same command
again.

The consfuct ON TNSTR
GOTO is used here again in a seff
valldating input routine. This
time, however. we have to allow
thre€ possible sets of valid input,
so we can implement the follow-
lng 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. Becaus€ we are already us-
ing the level 0 pointers, in line
13160 we have to use a tem-
porary variabl€ to store the con-
tents oI W% and E%. On leaving
the procedure our revised Com-
mand sting is phced in its correct
array element.

NM - NUMBER Value requrled
TR - TURN - value required
SZ - SIZE - value required

These commands allow you to
sel the value of the system
variable of the same name. These
varbbles can be used in com-
mands using numeric
patamaels. As an example, in
the delinition for a SQUARE,
which I mentioned earlier, if you
substitute FORWARD SIZE lor
FOBWARD 20, you will have a
commaod which will draw a
square o, any 5i2e.

52aO
NM-P:NUMBER-P:RETURN
Change No.20 to line 5280
5290 TR - P: TURN -P:
RETURN
Change No.21 to ltne 5290
5300 SZ - P:SIZE - P:RETURN
Change No. 22 ro line 5300
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VL _ VALUES

This is another of the "Help"
commands which will display the
current valu€ oI 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) :
.,:TR

5430 PRINT
5440 PRTNT"COLOUR (CO) -''rCO;RETURN

So far I have not mentioned col-
our. The next two commands will
g,ve 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 0 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 backgound col-
out.

5140 CO -P.IFL% >oTHEN
RETURN ELSE IF C<O
ORCO< 3THEN5l50ELSEIF

CO >1ANDM% =4THENs.
l5OELSERETURN
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 color-rrs, 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
Iogical colour we're not changing
is put into the first byte of a
parameter block pointed to by
O%. 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 retumed is the sam€ 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:PRINTP$:
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 ctcles are drawn,
cenhing on the cursor with a
radius specified by the
parameter.

PROCcircle(r) - This is a
fast circle drawing routine which
uses t gonomehy to calculate the

coordinates on the cir-
cumference. The values for SIN
and COSINE for a forty five
degree arc using steps oI 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
Iigures by just altering the sign of
the values or reversing the X and
Y coordinates or both (note:
SIN(80) : COS (10) ). Belore
entering the loop which performs
the plotting, the graphics origin is
moved to the curent 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 cente, 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 cenhe
of the plotting screen.
5120 PROCcutsor:
GCOLO.CO:PROCcircle
{P):MOVEX.Y:
PROCcursor:RETURN
Change No. 11 to line 5120

This completes dl the commands
available apart lrom one. This is
PR - PRINT. This command is
designed to allow the user to call
a screen dump routine for a
p nt€r. The command will call
PROCdump, which as listed here
does nothing very spectacular
apart ftom 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 I 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 bv 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. I
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 gou have
entered for PROCsysex against
the listing of the procedure.

Belore 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 Enor
routines in line 30030 change
F% = F%AND190 to
F% _ F%AND188.

While mentioning the Error
routines I did not fully explain
how they work in the last issu€.
First a check is made for a "no
such variable" error in line
18260. This traps numeric
param€t€rs which can not be
evaluat€d by the EVAL function
and prints out an enor message
and directs control to the flag
cleadng routine. Pressing the
Escape key {ERR:17) also
directs conkol to this routine.
which checks which flags are set.

A message is then printed advis-
ing which mode of operation has
been abandoned. The ap-
propriate llags are cleared, the
recursion level zeroed, the
graphics origin reset and the cur-
sor mov€d to X,Y. Control is
then returned to the main loop of
the program at line 1050 (i.€.
Command mode). If an unex-
pected error is encounter€d this is
reported by line 30020 and the
progam exited.

Now having covered all the
details in the main program you
can save il and then enter the
Header program which finish€s
the whole program off. This short
program gives very briel inshuc-
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 iust enter CHAIN"TUR-
TLE",

IN CONCLUSION
I hope you will lind that the eflort
in typing in this lengthy program
was worthwhile and you get as
much enjoyment for using it as I

did from writing it-
A&B Computing would be

very pleased to hear ftom readers
who have developed their own
demonstration files and will
publish examples in future issues.
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at9a REi ,l lt PFtcrc-y--x i t
4999 REi ttrll:,
5ooo IEF Phc.v..r rLoca- rt.rt
5010 (,lcl Eo3uErt7o! 5030,50ao,5060r 5070t !to€o,50tot 5120r I

Saor 5a5o,5l2ot 5140r 5l50! 517()t 3rtO,5rBO,522Or 5?5Or 52SOt 524
o! 5?9O, 53OO, 5rtEO, 531O! e2O. 5330, 33AO, 53:tO, 5370, 53aO t 5a?O,
s4oo t s39o, 5l @, 5460, s r sO

5o2o ENDFfiE
sOf,O AX-O r CL6r @IO5O5O

50$ kX-x?X,Dr75.€-o u.ariEll.nrl
!O5O IFK:r{!2r}€r. REYIFI{ ELEE rEi(7ltltlDlT4.RE tfta
5O7O K1{a:61r F€tr.n i
SOEO rl.(!A.! I tlr rETrnN
5O9O lFxzfl'roaotcr FEI(F ELA€i't-xt@r. FmI =OTO7. tx I L -

lr ty(I )-Yrr€xr.lEnii
s100 PRr<s.e I Fa-F7.Emr6r Pift.u.r I !l+Glr yr.vPr(}a, vlrlJ

23tot51,dtlto! lro. Fl l rrrllPc ( 2oltl, r lFalAxD6ai€wlxr2a, Or lr.
alll. ?at EIAEVUJ?A. O, 31 , gaa, 26
SlrO vOU3r,rt' yXr RETtftl
s1:,o PRCEcor.f, CCOLOi CO' PROCG r.€ r. ( F 

' 
r II,VEX ! Yr PROCcs..o

51fO SZ-O| PREqur tr RE rrf,r{
slao c(H. tFLl)ollCx if,trft{ ELBE tFco<o(nco>3Tt€tc,l50El.a

ETFCO>rAadil.4lrGiEllS0ELaEREL6{

MAIN PROGRAM LISTING

PROGRAM LISTING
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{-
>RP 186}RT 96
}FD SZ)$z sz+l
}ER
}PRIHT

Command
Repeat
Repeat
Repeat
Repeat

Comrnand

TreTFEi r * )r rr r. t lr lr rr )l * i i ,t )r r.

a'J':,('DEF FiOCuido
an I a r Fs7.=or|€NFFocnse L : E rDF FOa

ao:,tr r FFy.AND:',rHENPROC6.l ( (" r COIoao4o
EOTOTFFZAND! iHE*FOCC.r 1 0Z)

s!r6!.i i F1-7.-:l Ilr€Nf Foccio
e!7a rFC.4=r r!FCT..tAORCT..r'ORC?. r:6rHEiFiOC...lotrl7'ri.oF:rptCcchoo..,7

-r TAND:g,_: FROCr...t 
' 
FROCTeDI ol

a:'rtDEF FFoC..<o.d
B: LOST-57+r+ (57t!r r lr.r,,+r +5r 1I7=4,
B::r)Cj1rr7.)-C7rA6lr7)=AG:xrIXi=I:YrT7.r-vrritr'.)rIFiNffIr7)=NnrSZ(r?)rSl:

t ta.tt -t tFat1\) rFlr t.4\1X) -t t,t aO |17.t -COt ta \ tt ).t',rr ENDFROC

a4a0DEF FFOC.er.t

e4:oc;l:cTtrxr rA6,ac(r% i \ 17., t iuaN=rF (Ix' 
' 
NflrNi ( 11

) r NT,JiEEF:{d (r'rt I SZ !91 I1l. ) ,5I ZE.SZ 1r7 ) ! P-r I r.'1.' t.1,'ar,\1t t 1t.1.'t L'.a tt tca-co

s4:onov€r, Y: FFoC.u..o. ! EIDFiOC
a6l)l:,0EF FFocd.r (0L4)
s5!oi€FEAI:ot(DLrrr,-LEtr.tO.(0L7.l).lEN(Dr1DLr..Irr-l)rrJ!'lLAl'3HTriOt'

oLt.I r. r)=cHF.ro oR LEt(D.tDL?..I))=O

ssloof,=o7-r-7. (0x.!)r : ENDiaoc

51!o PRoCits (22,
slso kz=k7ANDr75!PROCCu.so.r X=r+PrXL?.!iovEx i Yr PROCcu.sor

5r70 KI=KZANOl75: PROCcur.tr: YrY+P.xL?: iOVEI' Y: PROCCur!o.

5r9O pROC<u,!o.!a6-AG+pi r FAG< OTE,{AG-J6O} r A6 noo f,6o)
52OO IFAG>36OIH€NAG'A6 rloD sao
5:ro PF(rcc ur ro. t RETltn
5220 PiocEsr:o. r aG-Pr IFA6>J6on€r*6-ac ro0 360
5230 rFA6< O-$€r{e6-56O. I AG iOD 560)
s2ao PRoccu.rtr I REIURN

s250 PRCrcEurror. [rI+FNx (P, A6): Y-Y+FNy (P.AC)
5270 FROCprotr REIURN
52ao MtP: iluita€R-P ! RETURN
5290 TR-PtTURN-PrRETUnn
53OO 52=P!SIZE'PIRETURN
53ro PR(rcr.P.rtrn€TURx
s320 PROCd.' r o. r iETt iN
53!O STtOr PROC.dr t I RETUhrr
sf,ao IFLU -onCr5:l-FxAxD253t SU -o: RE IUft{ ELSE REIUFN
51so ffid...rr b.r REllJni
5360 PR(rC.r.r rt.r iE (Fr'l
5370 clsrFoRl,'-2l(,56.PirNrirD. rcoi.. Jx.2 r J, t "

( JZ) r6X-6ETrr€XTr aEYURI{
5feo cLs!F(nJ1'rroDxrPRInTDalJTio) ! 51=6Er:r€XT'RETUFN
5J9o PROc.ol@.rlETUil{
s/roo cLsr PiIxI "MllEEF
5aro PRINT"gII€ (sZ) - "r32
5420 PRIXT"IURN (TR' T "tTR

5440 pRlXT"COLOrf (CO) = "!COTTREIURX
g4go I FL)I-OIHENAT'OI REIURII €LBE REIUhN

saao PR{r.ur.e t v0u5:6cot3, co: PR I NTP., vDU]r. r€V€x, Y: PROCC

sag,o rnocr o.dr R6tfN
s997 REn t*,trr*t,lrttr*rrra
see8 REi r r PFaCrCcr-+ -x ,a ,l
39tt REI aa itrll a ra :l t rl: * t I :rrl
6000 DEF PR(EC.a.x (C:)
60lo c1-ciAaao t 27 r L1.L1. r
6020 u?Lx-cxiEi?tt-r
604l) rFcT'?4Tri€tni(,L:(-Ex,Lz: NZ'LZ=AAS ( INT (P) 

':60It]607050so rFc7-9aNDNx?L%>lrHEr{EX'L)L-fii"LtI NX'lr-X)(',L7-I I GOiO6

60€0 Lz-Lz-r I EIoPROC

1t9r9 a€n rrr':,lslr*i:l::rar:.rr i
12000 DEF PROCd€1rn.
l20ro F7.-FzoH l r 0:(rD1+l

l2o4o C.=Fnrnput
12050 IFCz.?STHENr2laO

l2060 0. rD:(, r, -Dt r07,l ) 1c.
l?o?O PROCchoor.

l2l.o UnTILc.=" ": o7'D7-, !€NoP6oc
1:9e7 F€i tirall::

1!OOO DEF PROC.drt
r3l)ro 6(}suB5l]lo,cLs:FR

r3o3o VDU2AiOr 3l ! 5rl1.2A

l3060 PRuc.x tr..t

l3oao PRrnr" -t r,tlDarTa,2), c}F.rf,i
l3o9o Aa-G€Tt: IFCZ=IO AxD (F,.ND2)=2 tN ItrsIP{"El'!Aar+

lsrro or{ rNSTR("EDIF"tA.'+r6t)r0r3O9O,rJr30.lll70'rJlaol

tI It"r :PRINT:601013()7l)
rsr30 or (o, r r-Da (o, r, +Tar 60T()r3r30

REr *'rr:tll,rrr)l
PRCJaI-rrcI e r)ll

REll'trl!rarlratlrtrttrrra*t,:
DEF PFoccr.cl. (r ) rLOcAt x, Y, xx, YY
vDU29,6a2.rr 6l OlY r

frovEo. or rlovErx. vvr PLorKl, x, v

IlOvEO. C,' llovE-ii, yYr PLoTX,, -r, v

fiovEo. O! iovEyy, ifl PLorKr' y, i
iovEo. o:iDvEvv. -i r: PL01K7. Y, -x
iovEo, or iovE-yy, (r t PLoTX7, -v, x

NEIr, voU?9.64:l dLol 
' 
ElDPFoc
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RJ7"=2ro'Ntr "tE
7=?R7.r REPEATT PROCextr:ct:PROCch60se! UNTtLCT,=9r NEXr:'l{Z'27

r3170 UNTILC)FrO
r3rao Dt(2tlz! 1)"Dt(o! 1)
1319() VDU2a, Or 31,S{,.,25, r2. F7.=F7ANDr9C': ENDPROC

13e98 REi r )r
13999 REi *)r*tnr
14000 DEF PRoCC..C.rD.

14O5O IFCTANDlzAIHEN

r40ao uNTlLcx=10

14997 REr' )**rllrr.

15000 DEF Pfiood.l.t.
r5olo FOFi J7=1IoDz: IF

r5O3O IFJi(>D%+1O THEN EXDPROC
r5o4o P-P AlrD127t IF P=oITHENDt<Dx,o)="":D

,5o5o FORJT=P

hanqe(,Jz,P' _r )

150SO DX-oX-1r€I{DPROC

15499 RErl **r*:r'l.
lssoo D€F PRocchr.g€(rz,t7,dx)

15320FoRr7.=rTo
15530 rF ASCrnrDa rD.

r)+CHRI(Asc(iIDt(or(,)l

l5s4o tlExT: ENoPFoc

1599s REi r r PR(f CEol our
1s999 RElt rC rt :l*t:r ,t ri t,tr.*l )i r )r :r:t
16{)00 DEF PRoCcoIotrr:LoEAL r 2,.7

16020 G7=6ET: PR I NTcHRtOT.i .lZ=G1taND1s
1603() 67=INEEY (50): cLs
15O4O pRrNT"A-brack.,, B-red"t "c-qreen",,D-yel Ioi,,!,,E-blu.
'', "F-i.g.nta"' "6_.y.n",'H-dhr tt'

r605l] PRlilT"Ente.
i7>BOTHEN r6o5OELS€PF I NrC*!at-t

16070 rFrx-oTHE{?ox=vr(.6(]TI}161 1()
l6oso IFrz=v7TNEl,l?ox-o: 6t]T0l6l 1O
16090 E.l-rNK€Y(50)
l6l oo vDU19r Ir! r7.| or r2r EI,{DPROC

rgrEu.d .olou.r INkEY(r5O)'6OIO

,r)t*rrrr,tti
16999 REl, ]1. i.,r :r * 

'rTooo DEF PROCqUTt.LOCAL q7.r..

r7o2o otl rNs-rR ( "Yyin!, 6ETt) +l EoTO17O?O, I 7OrO. r',c3o.

l7o3o lNPUI 'Enter
r7o4o q7.=oPENOUI (aa)

r7r7') vDU::r, r! 1:: END

REn :r r r :I :* t :; . .

D€F PRocloadrLocAL q7,dr',..
cLS.PRINTIAB(c|,2,
INPUT"ENTET
PRINT"'Po.rt!on drt: .rl.'

24OaO q7,-OPEN I lr r.. )
24O5O r iPrJTfqZ, dZ
24060 rFD*+dx >5OTr€rfRI r{T ' '. t-.y,
aNDoNEO"' ivDlJTrCIOSECaIrExFriC
24070 FORJT=DZ+rTODI+CZ: riPUf fqt,Dr

TIEN PRrECN&O'IJl, T

24rOO DZ-Dr+dr,r CLCEEcqZ
2a110 PRrNT'"D.t.
24120 6,-IN(EY (2oo, t ExDPiC

rooi- '"LoaDlrG ac

30roo R€r *rl.ra,,1lttrr,l,lrtr
PFrOCcrumP

llooo DEF PROCdSTP
f,rOrO VDUTiPRIIT". hot .!.r r.b1.
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FEATURE COMPUTERS IN EDUCATION

Ma* Webb

If the idea of learning or teaching
:n an air-co n d ition e d,
ergonomically designed and
rechnology packed classroom ap-
peals to you, then you want to
inow about Computalab. This vi-
sion of the future combines the
retworking capabiliti€s of the
BBC Microcompute! and the
constuction and design talents of
ElliofMedway. The idea came
originally from Graphic Support,
who represent Elliot-Medway
and has received the full co-
operation of Acorn Computers
and th€ MEP (Microelecbonics in
Education Programme).

Elliot-Medway already pro-
iuce 90% of the mobile
classrooms used by schools and
Computalab is the very latest in
Cesign. The windows are large
and porthole shaped with tinted
Elass, the sort of glass you
:ouldn't throw a brick through if
t-ou hied. Naturally with all the
?xpensive equipment around,
.ecurity has to be taken into ac-
count. There is also an infra-red
alarm which gives an excep-
:ionally audible warning should
unauthorised persons hy and
tr€ak in.

FLEXIBLE
Inside, the layout of the
workstations can take almost any
required lorm. Originally the
:ayout was a traditional formal ar-
rangement of desks but the MEP,
cn seeing the prototyp€, advised
that some flexibility be built in.
The power and network cables
run beneath grids in the floor and
there are numerous points for
.onnection. The cabling is sen-
sibly colour coded and each con-
nection point has a light in-
licating whether power is on.
The system completeiy avoids
,vhat Tony Ibbotson of Graphic
Support describ€d as 'Knitting
Jone wrong'. There will be no
nipping over cables in Com-
rutalab.

The hardware consists of a
Cozen BBC Microcomputers and
monitors which ar€ intended to
re manned by two pupils each.
These workstations are con-
:rected to a master computer at
rhe teaching station. The network
allows the teacher to choose Irom
a varietSr of control options. The

computers are becoming
increasingly valuable

pieces of equipment in
schools. computalab

shows the way.

have had some kaining 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
haining support and provision Ior
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 w,ll encourage the
cooperation of teachers and the
respect of young peopie learning
in the 'lab'. From the engineering
back up of a Vis,on-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 onlg hope that
the encouraging response of
education authorities is followed
up by orders and that thes€
marvellous facilities become
available to schools. ITECS and
evening classes everywhere.

new userc on their way. The
building has a telephone for mak-
ing connection via a modem to
nat:onal databases carrying
educational software.

It is recognised that although
some ten percent of all teachers

AAB COMPUT'NG MAY/JUNE 
'984

57

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-
pulalab uses Acorn discs and the
Olivetti printer. A future possibili-
ty mighl 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, notjust 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
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There's A
Your BBC 0r Us

Wa'rc an ofticial Acorn Dealer and an approved
BBC reterral centre. We're approved to carry out
upgrades on BBC machines, and we specialise in
Econet upgradeslor use by schools.

We stock a wide range of BBC accessories.
peripherals and software - and we have our own Acorn

trained engineerto make sure itallworks. You'llfind it
hard to beat us for price and service.

Orders by post - cheques accepted. Personal
shoppers welcome. Or write ror lurther details.

COMPOTER PLOS
47 Queens Road, Watford, WD1 2LH Tel:(0923) 33927

RRP T113
FIRP t270
FtRP [275

RRP f32O
RRP T367
RRP T5O4
BRP 1459
RRPC573
RRP 8287

All P

e79.95
t229.00
t199.00

t299.00
t343.00
c424.00
c399.O0
t459.00
t220.00

ricesarei
n-Ta

uo sENLALM SCE 5.95 c39I44PR ERcx8R 0 BBfonht eRHEpson pI 9.955teskle dm uFT cocRX80 B pBn streh ecsEpso
c rdoata0 dFX8 setas0R1 cDEpson Sanyo 9.953t5I ,94R tad R00 6 sy ade6 cpskiJu lreecn lld s .94 5r60T1Mman vsanM stducBBrim0x2ha 5kosets VAToIslncl

mlosoftwareandssolsceacotl ns me ec Pte smrs!m e rogftloc c SpuBCBLP us ysLogGemoftsDceon PtsmocB puteBBC, ugbyte,n Iti sAcor 5 00Ovecetcnonvaslteoftwslvecksuo

1639.00

DISCDRIVES

i'?&l3flloo,,roo*'ooooK rrom

Torch Z8O,800Kwith
Pertect Software

e265.00
e199,00MONITORS

Sanvo 12" green'
Sanio 14" RGB
Kaga 14" RGB1

PRINTERS

DISC DRIVES FOR THE
BBC MICRO

FULL HEIGHT 4OTRK DlSC DRIVES
CASED AND CABLED FOR E1OO

Slngle System Dual Syslem
40 lk ss !140 8270
40 lk ds €176 C340
B0 lk ds e200 C390

ntegral PSU f40 exlra
PRICE INCLUDES CASE, CABLES, CARRIAGE & VAT

Disc lnlerlaces s ngle density e98
double density tl09

DFS only double dens(y f98

EPROMS 2764 t9.20 2712A 925.30
Add ll P&P to above

wabash Dalalile
40 tk ss sd C16.10
40 1k ss dd - !19.55
40 lk ds dd 920.12 f27.60
80 lk ds dd e26.45 !32.30

SONY 3Y, discelles !40
Add tl P&P for 3 boxes.4 or more posl

LOCXABLE STORAGE CASES
To nold 40 d,s^e e<..
To soro B0 d st,elles...

Add 12 P&P per box
All prices include VAT Dealer enquines rnvled

CARSON DEVELOPMENTS (a a),
84 Highlleld Road, Collier Row, Romtord, Essex RMs 3RU

Telephone: 0708 27043

DISKETTES

free

c16.10

tl5.00
€20.00

MP
B.B.C. MICRO SOFTWARE

EDUCATIONAL RANGE
UP Sollwere & SerYlce. specialize in produong good qualily soltware
ioi if,e asC Mlcro. Th6 range ol games. educalional and other
programs is conlinually being extended

pAsswoRo 'NEw' E}{GLISH (BBC/A)

PASSWORD rs a word qamq desrgned to leach spelrrnq a'd compre-
hensron skrlls lo runror ichdorchrldren The prayer has landed on an
alren Dlanel and must atiempl lo rerease a numE€r ol p'isoners held
caDtrve The qame rnvolves lhe completron ol a serres of sentences
ea;h wlth a -missing word, a co.rect answer releases a prisoner'
Graohrcs are used tnioughoui lhe game The pacraqe comes wilh lwo
ilei each contarnrno 2OO-quesl'ons. also suppl€d rs a t e marnlenance
orooram WORDFILE. this mav be used lo c'eaie quesl ons covering a

i,o6 ianqe ot topics. tl l 0O (cass) e14.00 (disc)

cuT'N'vaL'NEW' MATHEMATICS (AAC/B)

CUT'N VAL is a highly versalrle malhemaircs progran' sultable lor use
wrlh chrrdren irom, io 16,. The proaram rs desrgneo lo help the under_
standinq oJ a wide range of mathemalrcal expressions and allows an
exploraaory or investiqative app.oach by the user The package comes
co'motete;rh lour sals ol demonstralron qJeslions and Iull 'nstruc-tron; lurtner e^ercrse seis are avarlabre lrom [,iP Sollwale and can
easily be compiled. !14.50 (cas.) !17.50 (dlsc)

ACCURATE'NEIV' iIATHET'ATICS (BBC/B}

ACCURATE is a program desrgned io assisl studentsobtain a reason_
able estimale to quesiions which require an expression lo beevaluated
It is suitable for use with sludenls lrom 7 to 18. The program 9iv€s a set
ot oueslrons whrch FUsl be answered within a certain deglee ot
accUracy setected lrom a menuai lhestall ol lheprogram.Theymay be
sel as duestrons *rlh answe.s acculate io 5 signrficant lrgures oI
between 5 and 30% ol ihe answer as required. The program comeswllh
lull inslructions and demoostralion exercises. Furtherexercise sets are
available C11.00 (Ga$) $4.00 (dl3c)

All o.lce3 include VAT t ,ostEse wilhin uX Send sae lor tull rsnge ot
orolrams ano orlce llsl-or eat vour loc.l d65ler. Tr.de onqultie3
iretEome. Ctreques payable to MP Soltwareorphone wilh yourAccess/

Vbe cerd number.

MP SOFTWARE & SERVICES
165 Spilal Road, Eromborou de 162 2AE. Tel:05'13343472
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Downto
-

''lntegrated software" is the ken-
diest term in personal computing
for businessmen these days. Two
years back, harassed company
executives were delighted to have
a personal micro on their own
desk plus a wordprocessor on
thei secretary's. While they sav-
ed hours preparing and revising
budgets, logging customer details
or analysing statistics their letters
and reports were t5rped more
rapidly, with economies of effort
whenever mate al was repeated.

"Now I want to move on"
says Robin Cleveland, sales
manager for a small Midlahds
machinery maker. "When I have
crr-rnched the sales statistics I
need to feed them into my
budgets; then present them in
graph Iorm as targets for my reps;

then feed the whole caboodle in-
to the wordprocessor lor my
monthly report to ihe Board.
Having them all in separate
packages is as Victorian as
Iedger-clerks on high stools."

INTEGRATION
Jim Riddle, marketing manager
for a new Croydon security firm
added. "We do a monthly

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 incorporat€d 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 oth€rs. Hitherto the
micro. which costs a few hundred
pounds compared with a few
thousand for a mini-computer,

ess
lntegrated software for

Beeb businessmen?
Acornsoft's viewsheet is

the first step.
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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 I need to merge
our mailing list with the letter text
and the graphs of burglaries. At
present we kev allthis in bv hand.
If we could afford an IBM or
LISA "mini-computer" we could



has been a long way from achiev-
ing this desirable integration. On
lv when equipped with extra
memory, such as the Torch add-
on to the BBC. has lhis been
even approachable and the soft
ware pnces run into hundreds of
pounds

Otherwise BBC business
users like Jim and Robin have
had to b€ content with separate
diskbased softwar€ such as the
GEMINI range. This is a range of
a dozen modestlv priced diskbas-
ed programmes, each designed
to per{orm a single function.
While GEMINI have made some
ef{ort to link them (for examPle
the files lrom BEEBCALC
spreadsheet can be graphed or
charted using BEEBPLOT) these
can be extrem€ly lrustrating
because laboriouslY keYed-rn
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 iust because it is an excellent
ROM-based spreadshe€l but far
more siqnificant. because il is in_
reorates'with the VIEW word-
or-ocessor land that m€ans, Ior_

iunatelv. with ComPuter Con-
ceDts' WORDWISE also). You
build up vour pricelist. timelable.
budqet or table of data on
UEWSHEET and n€adv fit it into
the report you are wordprocess_
inq on VIEW. Nor do You have to
in;n the whole of the spread-
sheet: vou can select a number of
windows onto il, such as

headinqs and final totals for ex-
amole.-include them and leave
oui all the boring ligures used to
obtain them.

Likewise vou can read an ar-
rav of data hom a disk file into a
separately prepared (and, for ex-
amDle. half completed) spread'
sheet. While the guide does not
enlaro€ on this it is an obvious in-
vihti;n to the intelliqenl user to
create a suitabl€ database, and in-
deed Acornsoft are Promising to
follow VIEW and VIEWSHEET
with a complete, integrated set of
business software.

OTHER VIRTUES
VIEWSHEET has other goodies
as well as integation. lt is a huge
sheet; in theory up to 255 rows
by 255 columns. In practice
available memoru would be ursed
up before this grri could be filled,
even though, being a ROM, the
program itself does not con-
sume signilicant memory.

The process of reading data
from this huge spr€ad is made
sheer pleasure by the use of
screen windows. In the examPle
given (of $ants for repails to a
hor-rse), the individual items of

repair form 'window 1. I

various costs associated !!
each form 'window 2 . which
arranged to rroll in harmo

t or column by another is
iciouslv simple. Coluntr and
l h€adings can b€ switched on
off and the data can be format-

with 'window 1'. The
remains static and alw

ted wilhin a slot in any waY:
moneu or to the left or ri
margin and to a defined num
of decimal places.

ghr
ber

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
repons) the overall formal with
seieoed totals. Thus one month's
figures can be carried forward as
the input to the n€xt month's.
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in 'windows 3 and 4. leaving
convenieht space lor 'window 5'
to display the hde. Similar ar.
ranoements can be made lot
priniing although the layout o[
print windows can be quite dif-
ferent from thos€ on the screen.
as the illustrations show.

Data entrv is very easy. Text
has no irritating need lor inverted
commas and replication of one



EXAMPLE OF VIEI.ISHEET

.ITEM
TOTAL
TOTAL
TOTAL

GRANT
OWNER

..,.cosT
8435.25
6r25,t9
2310,06

.,4

,.5
. .1
,.8
, .9
,l0
.11
, t2
.13
.14
.15
.16

. . . .ITEM
ROOF
CHIMNEYS + SCAFFOLD
RENDER FRONT DORMER
POINTING
GABLE WALL BRICKWORK
MASTIC DOOR & WINDOW
AREA RETAI NING WALL
RE AI{ DORMER RENDERING
GUTTERS
SOII- PIPE
DRAII.IS
SUB-TOTAL REPAIRS
GRANT CONTRIBUTION
OWNERS CONTRIBUTION

.CONTRAC...PRICE
M0RLEY 1100.00
GUARD 545.00
GUARD 92.O0
GUARD TO4O. OO

GUARD 7 2.OO
GUARD 215.00
GUARD 33O.OO
GUARD 141 . OO

GUARD 397.00
GUARD 70.OO
GUARD 72,00

407 4 ,00

....cosT.c
1265.00

626 .7 5
105.80

1196.00
82.80

247.25
379,50
162.15
456.55
80.50
82.80

4685.10
3513.82
117i.28

RATEZ . . . GRANT
75 948.75
7s 470.06
7s 79.35
75 897.00
7 5 52. tO
75 t85.44
7 5 284.62
7s 12r.61
7s 342.4t
75 60.37
75 62.10
75 3513.82

ITEM .CONTRAC. ..PRICE. . ..COST.G RATEZ. . . GRANT
7 5 r543.87
7 5 664.99
50 310.50
50 92.00

26tt.36

.18 FIRE RESISTANCE CUARD

.19 ALARM HANCOCK

.20 EMERGENCY LIGHTING HANCOCK

.2I EXTINGUISHERS NOT LET

.22 SUB-TOTAL FIRE WORK

.23 GRANT CONTRIBUTION

.24 OWNERI S CONTRIBUTION
Notice how the use of windows enables Ninting of a layout quite dit-
ferent from that on the sceen-

r790
771
540
160

326r

.00

.00

.00

.00

.00

2058.50
886.65
621.00
184.00

3750.15
26t1.36
1138.79

NOT LEARNED
IN AN
AFTERNOONI
The inshuctions are excellent: a
hefty manual, split into two: an
explanatory step-by-step guide
plus a compact and complete
delinition 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

off. This omission was initating
on VIEW; it is infuriating on
VIEWSHEET. For example to
tum the headings off on€ has to
type in no less than thirteen
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
mod€" they are not engaged in
"command mode", which is just
where these commands are
needed.

The second criticism is of the
bar chart function. I had not €x-

pected a spreadsheet programme
to draw bar charts but my glee in
finding this facility was marred
when it proved feeble. Firstly the
bars are mere rows of aste sks,
which look amateurish, and
secondly they only run horizon-
tally. Most bar charts, for exam-
ple monthly weather data or
share p ces 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.

AUSI//ESS SOFTWARE
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CALCULATION OF HOUSING REPAlR GRANT

until twenty or thirty hours have
been spent on a live example.
However any businessman faced
with budgeting. pric in g,
timetableing, stock control.
wages calculations or arithmetic
on research data willfind the time
exkemely well spent.

SHORTCOMINGS
VIEWSHEET does have some.
The worsl is the absence of
menus for such functions as
creating, loading or saving liles,
printing, protecting data from
erasure or turning headings on or
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Publlrher
Mlchlne:
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Mr. T Tells the Time is one of six
tides in th€ Good Housekeeping
Soltware range. It comes in an
impressive looking plastic wallet
with a good looking parent's
handbook. It has the added
dlstinction of being the only
cassetle €ver 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 prolfams on
the cassette, one on side one,
and the other two on side two.
Loading takes quit€ a tim€, with
one program acting as a load€r
for a second.

Before playing any of the
games the parent can set a
number of param€ters using the
parent screen. The degree of dif-
ficulty, sound or sllence, colour
or monochrome, and who varies
the degre€ of difliculty - 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 ol time. The
clock chimes on the hours. which
only take a few seconds to pass,
and continues until the space bar
is press€d. This leads to th€ main
activity on th€ first side, Matching
Hours. Two clock faces are
shown on the screen, on€ has its
time fixed and th€ other varies.
When the two faces show the
same time the user presses the
space bar. The game is played at
thr€e l€vels; firstly the fixed clock
cycles through the hourc sequen-
tially, secondly lt sets times at ran-
dom, and finally it adds half and
quarler hours.

The second side of the
caslett€ contains two games that
also have three sections. Clock
Numbers shows a clock face wlth
missing numbers. These are
situated on the right hand side oI
the screen, and when Mr T.
points to the right one for a par-
tlcular plac€, a press on the space
bar moves the number to its cor-
r€ct location. The three sections

Programs for schools
and homes which iuggle
numbers and language

for the young and not so
young.

bar than the usual 'press space tg
continue'. The vlsual 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 produci, ii is rhat with the
exception of on€ part of game
one, only the exact hours are us-
ed. Th€ extension to quarter and
hall hours, and everything in bet-
ween is so important that its
omission is puzzling.

Ratlngc Table

SOUND 70%
GRAPHICS 75%
DOCUMENTATION 80%
VALUEFORMONEY 65%
OVERALL '10%

The aim of this packag€ is to
teach the us€ of both compass
points and co-ordinates to find
points on a grid system. Th€
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 tu/o children at
a tim€. 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 lirst 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
kilomekes (squares) to move and
then repeat this lor the EAST
movement. lf you land on a
checkpoint then a tune plays and
you have to check in before being
s€nt into the next one. This
seems reasonably good practice
and has Iew 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

Parents HandDook

increase in difficulty by not going
sequentially through the empty
places, and finally by taking out
all the numbers.

The final game is called
O'clock, and an amount of
prepalation is recommended in
the parent's guide. A clock Iac€ is
shown, and below it th€ time in
words. As the hands on the clock
move round. so the words
change to indicat€ the time. The
game itself starts in the words

below the clock change. When
lhe 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 gaphics, though
basic, are used effectively. A
symbol showing a hand with a
flnger poinllng at a bar is a much
better way of indicating the ex-
pectation of a press on the space

7 t
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all map and co-ordlnate 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
ptogram. I tak€ it that the idea is
to get compatabilty betwe€n the
two parts of this packag€ but this
is not acceptable if it means that
the child is learning a concept
whhh then has to be unlearned
later. This makes the second pro-
gram unusable and I would ad-
vise the company to change this
as soon as possible i{ they expect
the package to be taken seriously
as having educalional 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
buu and use tham

Rallnga Table

another without changing to
background colour so that it
doesn't leave a tail. This m€ans
of course that it leaves a hail over
the foreground unless vou
change to that colour at the ap-
propriate moment. There dYe
other commisions too. there is no
abstract or non-regular area ill
facilio only the filling of clrcles,
squares & hiangles G possible.

The enlarge and contra€t
Iacility is how€ver very well done
with good 'rubber-banding' on
screen. The colour change
system is also neat and easy to
u5€. There is a srreen save facility
(taking four and a half minutes) if
anyone should want to use lt but
no rreen dumplng command for
hard copy. There ls a demonsha-
tlon of its Iacilities (also used for
the cover illushation) whlch
seems ihpressive until you
analys€ the way the picture G
built up. There is no wav 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 featu.es in t}lls one
make it a non-start€r and this G a
cas€ where a more complex pro-
gram would actuallg be easier io
use.

sion but what these programs do
is show how light havels through
the various parts o, the eye and
the resultant lmage on the retina.
They do show this very clearly
howevet.

I suppole the b€st description
is that they provide an animated
model oI the eye and the paths of
light through it. You can change
almost all the parameters of
distance from ob.iect, lens,
thlckness, iris openlng, sight
delects and ln the second pro-
gram insert varlous lenges to see
th€ir 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 almed product, is
Justified. I also have reseruations
about the documentation whlch
b very shong on descrtption 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 understandlng of pupils
who have already covered this
area by setting it up to an
uoknown sight defect which bv
exp€riment theg have to both
co.rect and identify. I Ieel that
overall lhe package is adequate
but disappointing. (lncidentallv
the package wlll work on disc
systems, despite the warnings
that it wlll nol, If a relocatlon
routine is used.)

Ratlngc Table

SOUND
GRAPHICS
DOCUMENTATION
VALUE FOR MONEY
OVERALL

N/A
90%
50%
50%
60%

This program has the avowed
aim of teaching the alphabet to
children in an amusing and in-
ter€sting way. ln short il is an
aural and animated (oI 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 illustlate the
word and, if appropriate, some
kind oI sound erfect. The pictures

are verg cleverly conshucted but
do take rather a long time to ap-
pear in some cases due to the
slow cilcle filllng on the BBC.

Th€re is anotha way of using
the program also, You can opt to
have the program test a child's
knowledge of the alphabet by
asklng them to press the key mat-
chlng the one on screen. This
s€ems a good idea until you
realise that the keys are upper
case whilst th€ letters on screen
are lower case. Thls means that
you are asklng for transladon also
and voung children can find this
very difficuh (would you match Q
and q if you didn't know them to
be related ?). I believe that a bet-
ter course to follow is lo provide
lower case key stlckers as some
companied now do. What makes
the matter more difficult is the use
of Mode 2 for the display which
are poor letler formations for
children anyway.

I am not fuilly convinced that
this pro$am is educationally
sound but I am impressed by the
standard of the graphlcs and my
5 year old liked them enormously
despite finding the pro$am bor-
ing. Even the addition of a ran-
dom order option would be a
step forward. The program is well
priced however and mav be
worth a second look if you need a
progam of this type.

Ratlngr Table

Ratlngs fable

SOUND
GRAPHICS
DOCUMENTATION
VALUE FOR MONEY
OVERALL

60%
57%
70%
20%
0%

SOUND
GRAPHICS
DOCUMENTATION
VALUE FOR MONEY
OVERALL

60%
50%
60%
30%
45%

SOUND
GRAPHICS
DOCUI,IENTATION
VALUE FOR MONEY
OVERALL

60%
90%
70%
90%
80%

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 linle unusual in that it
is aimed at children and meant
for them to use. This would be
great if the pro$am was, indeed,
easy to use but it isn't! As an ex-
ample of its deficienci€s there is
not way to move the 'paintbrush'
(cursor) from one position to

This is a program meant for
secondary school use in e,ther
Physics or Biology lessons and is
not available for home use.
Although it could be used in the
home Ithink its use would be
very limited indeed. The avowed
aim ol the package, consisiting of
two programs and a manual, is to
demonshate how the eye works,
but I am not sure this is what it
does at all. I would expect a pro-
gram aiming to do this would
have some contenl on
rods/cones and nerve transmis-

The program is supplied on disc
or cassette. and the intended au-
dienc€ is for children from 8 on-
wards.

Once loaded the program
dlsplays the French flag and plays
the French national anthem, all
bar a little programming 'Hic-up"
dght in the middle.

Tltle: Olll.Octopu.'SLet.
chp.d

Publl.h"r: Storo Soltrrr
ll.chln.: BBC B
Prlce: t6.95
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BBC Model B

The main menu displays a
map of France, and a list of allthe
tests availabl€. These range from
towns, to dvers, sea areas, and
mountains, each is numbered,
and once the choice is made the
map is redrawn with the relev€nt
information on it. Once the child
is happy, there then lollows a test
on the topic. which includes a test
Ior conect spellingl

At the end o{ each section the
program retums to the menu
page, so €ither another topic, or
the exit may be chosen.

The program is extremely
well 'crash-prooled' with both the
Escape and Break keys re-starting
the program and the only way to
es€ap is via the henu.

The display is both clear and
colourful, and individuals, as well
as groups should have no pro-
blem using this program. A lew
children whom I asked to have a
go of it, found it most enjoyable.
and stimulated some rivalry into
who knew the most.

Rrllngr fabb:

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-
$am with little need ,or t€acher
aSSiStance.

The compuler draws a sec-
tor and th€ us€r is invited to clear
the screen when the computer
will start to redraw the sector.
The user has to stop the drawing
wh€n the sector is the same as the
original. After each attempt they
are given the option of trying to
relin€ their answer.

This is a good example of a
structured reinforcement type
program oflering flexibility, which
means that it would make a
us€ful addition to any school's
colleaion of mathematics pro-
grams. Two small criticisms: the
explanation of the use of the T
key (for teachersl) I found a little
wooly and th€ value sel€ction
page might have b€en simpler.

Ratlnga Table:

SOUND
GRAPHICS
DOCUMENTAT]ON
VALUE FOR MONEY
OVERALL

70%
75%
80%
85%
75%

packag€d in plastic 'book' format.
I 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
(or convenience and there'll be a
lot of plaslic 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'
p€rience 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 belore use
of the computa and that the in-
teractlon b€twe€n children using
the program is usually more im-
portant than that between the in'
dividual and the computer.

The concept of angles is inhoduc-
ed by showing that they are a
measur€ment of turn and in each

oI the three modes in which
Angle Turner works, the user can
opt to work in 90 degree, 45
degree, 10 degee and single'
degr€e 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 ranile oI ag€
and abiliry.

lf the program is run oi a
cassette System, each mode is a
separate program and loaded in'
dividually; if used with a disc
system. the us€r is taken straight
to a menu from which the option
required can be selected. 1.
Demonstration Mode: This
allows the t€acher to specify an
angle, which is constructed on
the screen. with or without the
caption which shows the value of
the angl€ being drawn. 2. kac'
tice Mode: a) The computer
displays a randomly selected
angle (within the option s€lected)
and invites the us€r to estimate
the angl€. b) A randomly com-
puted angle is displayed on the
screen in digital {orm. The user is
invited to stop the computer
drawing the sector when il has
reached the size specified by the
digital reading. The teacher can:
i) set the acceptable margin or er-
ror; ii) speciry number of goes

SOUNDS
GRAPHICS
DOCUMENTATION
VALUE FOR MONEY
EDUCATIONAL VALUE
OVERALL

N/A
80%
90%
80%
80%
80%

Both funold 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 us€rs
to make a back'up copy of their
programs. where necessary they
provide a menu program. (Un-
Ioiunately. there is a small error
in this routine which I pointed out
to funold Wheaton several mon-
ths ago, without response. Lin€
tlO requires TAB (15,5) between
the first "MENU; and CHR$
(141)) to facilitat€ the running of
multi-pan progams on discs.
Competitors who charge 50% of
cost to exchange and those who
ignore all requests for h€lp,
please note! Hopelully, col-
leagues will ehsure that Arnold's
continue to trust us!

All the programs are ex-
cellently documented and well

Schools encourage the children
to r€cord their experiences but
are not so good at asking th€m to
analyse what their r€sults 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 histogam is frequently the
end of the story.

Making a tally and drawing a
bar graph oI frequency oI 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
cl€ared and th€ t€xt replaced by a
histogram displaying the frequen-
cy of each character in the ex-
tract. Individual letter totals can
also b€ 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 h,stogram 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 traflic
survey, where a letter can stand
for a type of vehicle, and the two
graph facility used to compare
two sites or the same s,te at two
different times of day.

This program certainly
enables more time to be spent on
the discussion of the completed
bar-chart and rs a usefulrntroduc
tion to simple statistics. Unfor-
tunately, it is limited by the fact
that the maximum individual ler-
ter lrequency score on the gaph
is 40. Above that the user has to
rely on the key count. A prinr out
procedure would be a useful ad
dition to the program so that
more work could take place awav
from the screen. lt would be
more acceptable if the program
had an adjustable scale facility. A
good, flexible pictorial represen-
tation program would give better
value lor money.

Ratlngc Table:

ing. I still rath€r resented the fact
that th€ computer would not ac-
cept upper case entries. For
younger children th€re is a nice
line in joyous sounds for suc-
cessfulattempts and the menu oI
fers the choice to change the
volume setting. The function
keys are set up to produc€ lower
case vowels with the appropriate
accents and children could have
fun producing an overlay for
these k€9s. All ln all, a flexible
and friendly introduction tto
French verbs and their tense
forms.

Ratlnge lable:

SOUNDS
GRAPHICS
DOCUMENTATION
VALTJE FOR MONEY
OVERALL

80%
80%
75%
70%
75%

Time Traveller is a fascinatino
idea for a progru. on un!
microcomputer. The idea is to
move through various periods in
British history, scoring points as
you go and finally amassing a
total that admits uou to the 2[)lh
century.

One of the first things you
Iind about program operation is
that almost any key press will
shoot you through to the next
stage, so be wary of tapping
thoughdully on the keyboard.
Each period offers a number of
mult,ple choice questions and
finally a form of maze game to
finish. The range of questions is
small and naturally as you play
aqain and aqain, the questions cio
repeat themselves although it is
rare to get an exact cor-
respondence of choices lor the
answer. I thought that the ques-
tions for each period were well
chosen and they succeeded in
destroying some m9'ths 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

SOUNDS
GRAPHICS
DOCUMENTATION
VALUE FOR MONEY
EDUCATIONAL VALUE
OVERALL

N/A
60%
70%
45%
45%
50%

Microbug is an hierarchical type
of datafile, i.e. the Tree type. ln
rhis kind of database. the infor-
mation is stored on pages which
are linked together. By selecting
rhe option, you move from
genelal to more specific informa,
1ion.

Microbug is intended to
stimulate children to detailed
observations of some of the more
common forms of invertebrates

- such as they might lind around
the school grounds. By asking
the child a number of questions
about the creatures, the program

aftempts to produce an identifica-
tion Each response from the
child narrows down the range of
possible in dentification. When
sufficienr possibilities have been
excluded a suggestlon is made as
to what the crearure might be.

At this point the user can see
allthe 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. I believe most will
prefer to spend the money on a
good database program, which
will enable them (and the
children) to make many datafiles.

Ratlngc Table:

Tense French opens up with a
brief rendering cf 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. Quile enough to be going on
with

The options are qLrite 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 menLl controls the current
tense and whatever other test or
llst option you choose. this is
overriding. An especially sensible
feature in the English/French or
French/English meanings test. is
the listing of the twentg
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 plr.ls. Although the
documentation gives clear warn-

SOUNDS
GRAPHICS
DOCUMENTATION
VALUE FOR MONEY
EDUCATIONAL VALUE
OVERALL

N/A
N/A
70%
50%
50%
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.
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memory again, roll on the fuies
or second processors). The varia-
tion in content comes from dif-
Ier€nt locations and characters.
The bronze age involves, rather
unimaginatively, a forest and a
pack of wolves. The Romano-
British pe.iod 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 €lem€nts making up
the fort, to make up for the lack
of labelling in the display. Similar-
ly with th€ 11th century b,shops
in the cathedral and the 16th cen-
tury courti€rs.

When you finally get the
necessary 200,000 points, this
time gat€ welcomes you to the
20th century. If you make it
through to Victorian England
without the nec€ssary points then
you can choose which age to
return to in order to get the re-
quired 200,000. II you want to
start allover again, the Break key
does the trick and re-initialises all
but the lmaginary high scores of a

chap called Simon. The only way
to get rid o, the program entirely
is to turn ofl 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 mak€ it difficult
to follow or make personal
amendments. I couldn't even list
the DATA after line 18.

Time Traveller is a very suc-
cessfulattempt to make lhe learn-
ing of some basic historical facts a
lot of fun. The games are light
reliel and are justified despite lhe
restrlctions they place upon the
'educational' content. As I said
earlier, roll on the m€mory €x-
pansions. On disc. with separate
Iiles for each period, this program
would become greatly more
us€ful but in the meantime it rates
as an excellent attempt.

Raflngc Table:

South Yorkshite Systems for
Training, Ed ucation an d
Management Ltd.. has been
developing computer-based
training and learning, both for in-
dustry and education, since June
1982. Their wotk in indusky has
involved companies like ICI and
BP and SYSTEM are behind
manv of the education programs
now being published under other
names.

The four directors, David
Ellls (Programming Manager),
Keith Shaw. Sue Shaw and
Stephen Swallow all have wide
expeie^ce ol using and creating
software aids for training and
education. SYSTEM'S main ap-
proach in the educatlon field is to
develop low cost, complete
teaching packages and to market
direct to schools. The ideas lor
these developments originat€
with t€achers in schools who re-
main closely involved in the
development of the packages un'
tllpublication. ln this issue of Ed-
soft we look at, among others,
SYSTEM's administrative
package for schools.

The two programs discussed here
are th€ firsl 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 subiects chosen by a
pupil and correlates them.
BLOCKFIT carries the process
furrher bv sefting up option
blocks and checking their
suitability, the process of check-
ing being carried our so speedily
that blocks can be changed until
lh€ most suitable subs€ts oI the
subiects available are found-

OPTIONS
In its pres€nt form, the ex-
planatorg booklet do€s not begln
by telling you what to do lirc1
(apan from switching on!). This is
to be corr€cted. Iunderstand.
which will help with the fus1
steps.

It is first necessary to s€t the
environment, e.g. detail whether
a printer is to be used, its tllre,
and give the number of the disc
drive. This process has to &
completed each time one of the
programs is used, such as when
changing from OPTIONS to
BLOCKFIT.

This done, the lid of subreci
options is entered, and this list
becomes a reference to check
whether subjects entered lrom a
pupil record are available as op-
tions. Individual records can then
b€ entered lor each pupil, con-
taihing form. name. sex and sub-
jects chosen. Records are
available for amendment, and
once the us€r is accustomed to
the system ol control codes, the
entdes and alterations ar€ simple
to calry out.

Ii is possible to obrain lists by
Iorm and subrect. 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 sublects to use. I was a
little honified at the amount of
paper which was rushing through
the printer. so I reverted to using
the screen for trial purposes. Thls
had its problems. even when
questions were being asked for
which I had to provide the
answer. The houble stemmed
from the TV which was being
used. I often need to use the
command 'TV 255 to move the
scre€n down, but once the OP-
TION program was loaded, the
screen returned to iis original
position. and th€ questions were
off the screen at the top!
hesumably this would not hap-
pen with a monitor, but one does
need to see the question or the
heading on th€ screen, even
when the lists are to be printed on
the printer.

BLOCKFIT
The second disc assumes that the
subj€cts available ar€ grouped in
blocks. The options in each block
(a subset of the original options
lisl) are timetables at the same
time, and assume that a pupil
may choose only one sub.iect
from each block. This caused me
some problems, b€cause th€ in-
tioductions to the OPTIONS disc
stated that the option blocking
would work however many selec-
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SOUNDS
GRAPHICS
DOCUMENTATION
VALUE FOR MONEY
EDUCATIONAL VALUE
OVERALL

60%
80%
75%
85%
80%
80%
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tins were made from each block.
and this is not the case.

Once I had realised my
mistake, the system works urll.
The blocks are set llp to a r,ax'
imum of 14 in the tr,al copy. The
program then assumes that the
first subject entered on a pupils
record is lrom 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 Iwas
unable to resolve. but no doubt
there is an easy explanation. Be
ing unable to use E1 and E2 for
English language and literature. I
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 Iriendlv one.

There is space to include a
teacher's reference with the sub'
ject, and up to 3 sets w,thin a sub'
ject.

SUMMARY
Assistance with the mammoth
task of fitting hundreds of pupils
into a timetable everv vear 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 cary
out the process efficiently and
speedily.

The faults are minor ones.
which are mainly in th€ 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
disastous results. (Such choices
are sometimes required!)

The use of numerous con-
trols becom€s automatic with
practice, which suggests that the
average timetabler would soon
find that the program uos saving
time. Undoubtedly, the oppor-
tunity to change on€'s mind
about the composition oI blocks,
and to se€ 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 lormat of some oI
the tables, e.g. tabl€s of fits and
clashes, is unfamiliar at first, then
time and practice remedy that dif-
ficulty. Other common usages
such as El and E2 for Engllsh
language and English literature
cannot be used, because E1
means Engl,sh, s€t 1, so ab-
breviated forms of subject names
have to be prepared with care.
Abbreviations are vital. since
there is a considerable amount of
t!?ing involved. and, although it
is not mentioned in OPTIONS.
the second program BLOCKFIT
requires subiect names to b€ less
than seven lefters in length and
recognisable in the first four let-
terc.

lI you live in an environment
where eager hands love to'tinker'
with programs in the computer,
then the secudty 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-
$ams to be issued are planned to
cover exam enhy requirements
for the various examining boards
and Form 7, as well as staffing
timetables.

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 corlect column with the
RH(Coiy) key and to the conect
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.
lf a fr.rnction is chosen then the
function is perlormed.

ln 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 olher option which is
catered for is jogsticks and in my
opinion they greatly enhance the
program. lf its good enough for
high flying executives then it's all
right for young children and
Easywrite becomes even easier tci
use and even more fun.

Finally and very usefully,
9ou are able to use the command
keg N to create New text for
Easywrite. This enables you to ti€
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 helpfr:l 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.

SOUNDS
GRAPHICS
DOCUMENTATION
VALUE FOR MONEY
EDUCATIONAL VALUE
OVERALL

60%
90%
85%
80%
80%
85%

Rattngs Table:

Yet another excellent geography
tutor in th€ Corona range, this
tim€ taking on the expanse of the
U.S.A. There can of cou6e be
no detailed studied but this
proves an adequate introduction
to the general geographical
Iayout 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 th€ area Ior
prompts and entering answers.
The yellow on blue colouring is
extremely clear and is reflected
on the card ins€rt. 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 display€d by the map.

Ratlngs Table:

SOUNDS 50%
GRAPHICS 75%
DOCUMENTATION 60%
VALUEFORMONEY 65%
EDUCATIONAL VALUE 60%
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A I00kBBC-drivefor t99 +VAT
lWe've done it! Ve'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 l00k drive that costs
only f99 plus VAT, and a further !26
plus VAT for the interface to your BBC,
operating system and connecting cables.

HowPHLOOPYdoesit

PHLOOPY does not use disks to
store data, but a l2-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 reliabiliry. 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

veryreliable. They
lackedPHLOOPY's
special secret.

PHLOOPY's special secret

- The heart of the invention
is a brilliantly designed

"bye-wide" magnetic head,
made by Phi Magnetronicswho 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
youwill get backwhat was originally
written onto the tape.

TalkingtoyourPHLOOPY

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

-
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'On-board"
microprocessor.

:.catro magnet
pull

-:'rtor spindle
nto tape

Iittle load
ontheBBC
]nd uses much
less RAM than most disk systems.

Instdling PHLOOPY on your BBC

You'll be amazed how simple it
is to install PHLOOPY. Just plug
in the interface cut two resistors (clearly
marked in the instructions) and the
job is done. Ifyou should have problems
our engineers arewaiting to help you.

Making a PHLOOPY Library

PHLOOPY cartridges hold
a full 100k of data or
programs. Two of
them come free
with the drive
and extraones
cost f,3.75 each

PhiMagSystemsLtd.
PO Box21, Falmouth,
CornwallTRll 3TD.
Telephone : (0326) 7 6040.

Nine track

Tape drive
spindle.

Precision ground rubber
pressureroller.

Twelve foot long loop of
tape freely packed into
cartridge.

PHLOOPY l00k canridge,
shown not -vet
pushed fullyhome.

I

Sorry, this part of

the page was cut out
David from the Retro Computer

Museum, LeicesterplusVAT. They
mouldedofhigh

are
lmpact

polymers for proteciion and store easily
on a bookshelf. Manyprograms will
be available to purchase on PHLOOPY.
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5p
Graphics

8d.n Cla*e

Would you like a simple to use
series of graphics routines, which
wiil allow you to:
Place a character of any size, any
irhere on the screen.
Still have the sam€ resolution.
Still have colour.
Be at least thtee 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 reouires the followino in-
formation. charact€r depth i'l Io
255). character widrh (1 to 40),
character colour mask (&00 &0F
&FO&FF), and the address
(anywhere reasonable), from
which the character information
is stored.

The program for PSET is
straight Iorward, 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

An invaluable set of
routines, suitable for use

rn your own prog,rams,
which monitor and

manipulate graphics at
faster than normal

speeds.

or when the flag is non-zero b
AND the information with 6"
screen. With the flag set. tlr
character is therefore not print€d
a check on the HIT FLAC url
show if there is anything already
in the space required for the
character. EXCLUSIVE ORirB
the character enables th"
character to be blanked out by
simplv repnntinq at the safl!
location.

The program for print tak€s
the character rnformation serialbr.
and slores it in Charactertemp,
rotates it into Characterroll bv the
number of Shifts It then solit
these two bvtes rnto rhrep n;bi-rlas
of four biis. and manipulates
them so that a byte of value 8
becomes 88. The three expand-
ed bvtes are then EXCLUSIVE
ORed with the screen locatiol
and the result restored

il

quires X to be in the range 0 to
639, and Y to be betreen 0 and
255.

The program Ior 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 adiacent
Iocation). 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

The final routine is PRINT
which places the character infor-
mation flom the address
calculated. This requires a flag to
be clear in order to EXCLUSIVE
OR the information to the screen.

address

\$

Sorry, this part of

the page was cut out
David from the Retro Computer

Museum, Leicester
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PROGRAM LISTING
IOREII PLOT AND PRTNT MODEI
2AREll ZERO PAGE LOCATIONS
sOShi {t5=&75
4OScreenl ol{=&74: Screenhi qh=&75
5gIElrPl=&7DrTErP2=&7E: TEI'lP3=&7F
6@Screenr oBteop=&78: Screenhi qhtefr p=1.7C
TOYshi {t=&7A: Shi ftstemp=&79
AOCharacte. t oEati onl ow=&EO: CharactEr r o.at i onhi qh=&Al
9OCor ouroask=&A2t Characterdepth=&4f, r CharaEterwi dth=&

E4
t OOFI aq=&BEr Hi tf l aq=&46
I rACharacterteDp=&76: Characterror I =&77
t zOCharacter{i d thteop=rA7: X sh i + t=&8?
1 ;OSEreen r o{teopx=&AA: Screenhl ghtemp:{=&SE
I4OREI1 EEGIN ASSEI'IBLY
l SOFORFASS=OTO3STEFf,
| 6aeZ=U?B@@
i 7@ t0PrFAss
lA@-Fset LDA&4O4:STA Characterdepth
!90LDA&4OB: SIA CharacterHidth
:O@LDA]94OC: STA Col ourmastl
?lOLDA&41Or STA CharaEter I ocati onl o!
2?OLDA94l I : STA CharacterloEatiohhrqh
:5ORTS
?4O.FIOt LDA &46@:FHA:AND*7:LSF A:STA ShiftS
?:6PLA: AND+&FA: 5TA Screenl oH
:6OLDA*&trO: CLC: ADC &46li5TA Screenhlqh
?7oLDA+o: STA TEHFl
]AOLDA &464: FHA: AND*7: STA TEMP-.r
:g@PLAi AND+&FA: FHA r CLC
]OOLSF A:LSFi A:LSR A:LSR A
;1ASTA TEMP?:ROF TEHFl
trlgFLA:LSF A: LSF A
trtrOPHA: LDA ScreenIowrCLC:ADC T€l-lF-r: STA Screenlou
]4OFLA: STA TEIIF; : CLCi LDA SEreenI ow: ADC TEIIF 1 : STA Scre

:iSOLOA SEreenhi qh : ADC TEI'IF ?: CLC : ADC TEI'lF:l. STA Screenh
lqh

tr60RT5
l7O-Frint LDA Screenlo{:STA Srree. r o{teftp: STA Screehl

6HtempxrLDA CharaEtErNidth:5TA Char ac tEre i dthteop
:B@LDA SEreehhi gh: sTA ScreEnhishtemp!.5TA SEreenhiqht

eftP: LDA CharaEterclepth

;9OLDY*0r STY Yshift:STY Hit+laq:sTY Xshi+t
4O@- J 1 LDAi{0:STA Characteirol l : LDY Xshift
4iOLDA (Characte.lEcati onlEw), Yr 9TA Eha.aEtertemp
4fOLDA&414:5TA FraqrLDA Sh.ftErBEA J?rSTA shi+tstenp
4;o.J; LSR Charactertemp:FOR Charscterroll:OEC 5ht+t5

teop: ENE JJ
44O. J3 LDA Chararterrol I : STA TEHPf
45OLSR A:LSR A:LSF A:LSR A
45OOEA TEI'lPl: STA TEMPtr
47OLDA Eharactertempr AND+&FO: STA TE Fl
4aoLSF ArLSF AiLSF ArLSR A
49OOFA TEMF1: STA TEflPI
SOOLDA CharaEtertEhp: AND*vOF: STA TE|1F2
S1SASL A:ASL A:ASL ArASL A
5?OORA TEl"lF?: STA TEI'|P3
53OLDX+TEl'lPl: LDY Yshi {t
549. J4 LDA FIag:BEG Js
SSOLDA0! X: AND (Screenlodtenp ), Y. EEE J6r STA Hitf Iaq: BNE

DONE
560.J5 LDAO,X:AND Colourhastr:EoR(s.ree.lowtemp).Y
57SSTA (Screenlodtemp), Y
sao-.r,6 CL C: TYA: ADC*A: TAY
59OINXI CFXSTEIIF;+T I BNE J4
60@INC xshi+t: INC Yshi+t:LDA Yshif t:Cl.1P Characterdept

h: BEO JB
6IOCLC: ADC SEreenl oRteop: AND*15: BEO J7
6aOCMP*8:.JlH ENE Jl
6110. J7 LDA S.reenlowtemp:CLCTADC+L7B:SIA Screenlodter,

64OLDA Screenhiqhtenp:ADC*!:5TA ScreenhiqhteEp:BNE J1
H

65@- JA DEC Character{ i d t htemp: EEA DONE
66OLDA Screenlowtenp:r:CLE.ADE*lSrSTA 9creenlowteftpr:S

TA SEreehlo{teop:LDA ScreenhiqhtempriADC$o:sTA Scieenhl
qhtempx:9TA grreenhlqhtemE:LDA*@:5TA Yshi{trLDA#1:ENE J
1H

574. DONE FTS
,58O. TEst JSF F=et
,59OLDA{IO: STA17A: STA9r460: Sl {r1,464: LDA*o: sTAi/4.1: JSF Fl

TOOLDA+O:STAE1418:JSF Frint \ CHAFACTEF FFINTED ItlITlA

TIO.LOOP LDA$O:STArr4lA:.I9F. Frint \, ELAIII CHR
7:OINC&7€: LDA&78: STAt-iri6@: 5TA'464: JSF FIot
7]SLDA*1:STAr.41B:JSR Friftt,'. EHECIi FOF HIT
740LDA Ht t+ I aq: ENE FIN
7s@LDA*O:STA!414:JSF P.int \ FRINI CHF
T6OLDAerTB: Cl'1F*i40i BNE LOoP
778. F IiI F:T9
TEOl r NEXT
790t10DEl
AOOfloVE2O@ r 1OO: DRAITIIOOO r lO@
AlSFORXZ=&COOTOT./CFF: IXZ=:55: NExT
a:ovDu?;,::e,60r 1:6,255!:55,?55,:55.'L:6.L4.?i 1::i t6S,

5r 1.26, 50.::,:;1 , 68 ! I :6 , :95,:55. 255. ::5, i:6.64
ea@AA=Ar E7=1 : ail=LOF: D:/-=&ClO: Ail=USF (Fset )

A4Q:,X!=aq. \1=?A. naa=l ls_i a F I -r i
35OF:1-g: OZ=UsR(Fr iht)
B6gF DRZZ==@IO?4q
ATOF;I=S: OZ=USF (Pri nt )
BBB\Z=7Zt XX,=ZX, ! AI,=USR ( Pl ot )

E9OF7= 1: OZ-USR (Fri flt ) r IF?Hi t+ 1a9 I ..@THENZiI=:55: 60T091€
9gOFZ=O: OZ=USF (Pr r nt )

9 TONEXT
9:@i1ODE7:PRINT"That waE slow, but only because o{ the

"'"BASIC, Hit a Ley to see the sanerr'iiin maEhine code."
?3Ot:Z=GET
940l.loDE1
9SOi"|OVE:SO, rOBr DFAull60a!, rOO

97AEND
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How
14 lab

toturnaBBc Microinto
technicians. For only S325.

As if the BBC Micro wererit alreadv famous lor its
versatility, we've now taken it a step furthir.

14 *aysl, "g!]llsllrjc nro.
With the simple, and remarkably inexpensive

addition ofthe Acorn IEEE Interface, the BBC Micro can
contmln 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 computercontrolled operations at a
fraction of the price of
other systems. And without
sacrificing the ItiEE 488
standard.

The possibilities are
limitless. The peripherals
can range from a simple
printer or a digital volt-
meter to oscilloscopes,
logic analysers, spectrum
analysers, function gen-
erators, frequency meters
- even a complete configur-
ation of multiple contmllers
and complex equipment.

The Interface is familiar.

an inslantlr unrl'r.tantlirlrL' [bnn. \ seconrl pro< r'ssorlan
lx, rrrnnccied lirl crcn lirster proccssing lnil greal,'r
menrorr capalitr. Or thr' \lilro larr be link,'d into \r'orn's
I',conel kx al ar,'a nctrrolk.

\nrl crcn rrror,.
And with its additional I \[lz Bus connection. the

Interface can even be linked to other interfaces, including
Acorn's Teletext adaptor.

linally; berause the Interface operates independentlv
the BBC l\licro is free
to perform all its trlher
functions as well.

So you can take advan-
tage ofthe rcadv-made pro-
grams covering education
and business subjects.You
can use it as a wond processor.
Add a disc drive.And that's
only the beginning.

How to get vgg1g.

The IEEFI lnterface
costsjust 5325, matches the
BBC Micm in colourand pro-
frle. and comes complete
with integral power supply
and file server ROM.

If vorire a credit
card holder, lou can order
the IEEE by ringing
0l-200 0200 anvtime.

Or 0933 79300 during offrce hours.
(Bv ringing lhe samc number. you can get the

lbchnical Soecifications.
PCB.r..y;g IEEE 188 bus interlace circuitrl. using
TMS 9914 integrated circuit.
Internal power supply.
Height 70mm. Depth 350mm.Width 2l0mm. We[ht 2.llg.
Colour: BBC Computer cream.
Construction: Nloulded top and bottom to match BBC
Computer profile. ABS injection moulded plastic.
Power in: 240v, 50H2, 3w.
Operating Temperature: l0o to 35oC.
Designed and manufactured to comply with BS4l5 Class 1

standard.

address ol rour nearest stockist. or Irrll details ofthe
B[]( )\licrucomprter sr stem ilrou do taln,adr hartont'.)

Alternativelf you can o'rdcr the package bv sending
the order form below to: .{corn Computers. c/o Vector
Marketing, Denington Estate" Wellingborough.
Northants NN8 2RL.

Please allow 28 days for dcliverr.

O fff,,l:,'f ,113 Hbfl"x,lfiior- 
2oo o2oo

To: {com Computers. c/o \cclor }larketing.
I )eninglon Estate. Sellingborough. Northants N N8 2RI..

Please send me 

- 

Acorn IEEE Interfaces at 5325
each incl.!.{T and delivery.l enclose Po/cheque payable to
Acorn Computers Limited ReadersA/C or charge mycrcditcard
Card \umber-
\m.\/l)inrh/\ isr/lnrsrll)'.l.rda H:.

Postcode-

!
Vcont
GO]YIPUTER

Signatrrre
j.r, n1l \,,.11rr:l8l(r\ {l \,'.jl: ll)olll

a_:-:::Dr -\

-9ri€;
*t

t! ::-: : i-ffLi
.rr.:l'"+**" tr

A Read OnIv Memory
plugs into oneofthe Micro's
spare ROM slots, providing
the Interface Filing System,
a set of commands in plain
English.and in the sl raightforward L

f;1fl:l:rtJmlfr.'#;. I
can be incorporated in any language \
available on the BBC Micro. including
the popular BBC Basic.)

More facilities.
But the BBC Micro/IEEE lnterface combination

gives you more than just control.
Thanks to its renowned graphics capabilities, it

provides the ideal way to present erTerimental results in
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Softrrure fur the BBC micro
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-

3D-PLOTTITIO 5=

The Graphic Extarsi.Jn FOIV
lor lhe BBc Micro 32K

Our lolest uiilily ROM includes over 28 new grophics reloled commonds.Ihese con be lyp€d in like ony normolcommonds
ond con ol course, be ihcluded in EPSIC progroms. The commonds orc splii inlo 3 dislincl oreos-

1_ Spr|e grcphics
These ore mulil-colourcd shopes up to 24 x 24 pixels in size
Once o spile hos b€en designed (using in-buill routine) il con be plolled ol ony posllion on lhe scle€n ond eosily
rnoled oround. A sprile con olso be pod of o 'lilm - o sequence ot fEmes ollowing onimolion.tlp lo 32 spnbs or
'flmC con be oclive on lhe scre€n ol ony time A flm' con contoin up lo 47 tlornes, eoch llome being orry sprite
irno9e,

2. |OGO tu le grophlcs
By using simple FORII/ARD, BACI(WARD, ttFT ond RIGHT commonds o ludle' con be moved very quickly oround lhe
screen, producing inl cole pollems by lhe mosl us€r.lriendly meons. lncluding these commondsin ilrucfur€d BBC
BASIC progroms provides o syslem loster ond more powertul ihon mony o, lhe pockoges cufienlv used lo
demonsLole lh€ I-OGO longuoge.

3. Ihe third seclktn consisls o, o lorge number of generol purpose commonds, such os-
lFltt which will fll A IY d
Foal circle ond orc drowlng
3D grophacs roulines ollowing X, Y Z co-ordinote ploliing
torge chorocler prinling in o ronge of pollems
Scollng - ollowing ony pod of lhe scrcen lo be exponded or diminished
A rotote commond lhdl will roldle oll ploliing by ony ongle oround lhe odgin
Becouse thls ls o ROM, oll lhe commonds qre inslonlly ovojloble, ond hos o buin-in help menu showing the synlox ol
oll commonds. Supplied wlth o comprehenstue monuol ond slep-by-siep lilling instuclions, suiloble ev6n lor ihe
ine)(pe enced. thas ROM rapr€sanls exlremely good volue lor money.

Avoiloble direclly fiom us, moil order only, or from oll good deolers
92a.U) phr3 91.00 plp plus VAI

ONCEPTS

'16 Woyside, Chipperfield, Herts WD4 9JJ. Telephone (09277) 69727

=

o

rracLuDrllt
I'IULTI rolounED



MODEL B

Jefiety J Eagna

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. lf you are not, then
pass on to the last paragraph
which explains how the program
may be used.

INITIALIZATION
(ltnes 10-100)
Once the variables for the
Machine Code have been set up
(10-70), the Machin€ 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 sel-up routine
does t!,,/o 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 eflected 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 lor 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
420t.

THE BEGINNING
OF THE
PROGRAM (lines
100-180)
At the BEGINning of the main
pro$am advantage is taken of
the fact that 'LINE (seing)
returns the location on the screen
of the start of the string, in the X
and Y registers. So these registers
are slor€d at the two Dlaced
where the stringto-be-found is
addressed. Places for them have
been preserved by the dummg
address &ABCD (210 and 230t.
Once this is done, X and Y are
set to zero and PAGE is stored at
PROGLOC. The MSB of PAGE
is drawn from &1D 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 substantia!
program of their own.

with first (340-370). When it is
zero a branch is made to th€
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 bytejul at a time.
When the number is distributed
throughout the DIGIT5 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 DlGITs. 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 (LOOP2) 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 th€
most signilicant 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 WRITIEn
by adding &30 to convert it to the
ASCII code of the number and
OSASCI is used (&FFE3). Using
the mask (s€e line 50), the
overflow is set so that any further
zeros in the DIGITs will be WRIT-
tEn to the screen. When all the
DlGlTs are FINIsh€d a space is
left (430) and the program con-
tinues with th€ next line of
BASIC,

USING THE
PROGRAM
Once the BASIC LISTing has
been typed in and RUN without
any errors. then CALL P (Car-

Before the BASIC program s
lin€ can be searched the
LINUMbeT 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 - lhe search
would be DONE (see line 310).
OVSET is used to indicate the
end oI each BASIC line.

THE CENTRAL
SEARCH (ltnes
190-260)
This routine progresses byte by
byte through the BASIC program
bv incrementing Y, which is used
as an index. lf it equals OVSET
then a branch is made to the
NEXI line number (see 270)
before the SEARCH can start
again. If it is not the end of the
BASIC line. the contents oI each
location are LoaDed into the Ac-
cumulator indirectly via PRO-
GLOC and compared with the
Xth character of the shing to'be-
found. ll the hro are DIFFe.ent
(250), as long as X is zero the
search is continu€d at once. If the
two are the same and X is zero
l22O), 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 stsing can be examined: if it
prov€s 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 leher
of the string. If after this HOPE
(when X is more than zero) the
hro are DIFF€rent 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 NEXI line of
BASIC is called for lrom the cep-
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 LINUMbeT
routine again.

PRINTING
NUMBERS IN
DECIMAL (lines
320-500)
Because the largest possible line
number occupies five places in
decimal notation, the storage
area Ior each of these DlGlTs is
prepared bv being filled with
ZERO (320-330). The MSB of
the 16 bit line number is dealt
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riage Return) will initialize the
code. A message will appear on
the screen "By J Bagnall. Use
'LINE (shins)". There must be a
space before the string which is to
be foundt try entering'LINE
DIGIT (Carriage Return). The
line numbers in which the word
DIGIT occurs should be
PRINTed: List each ol them tust
lo check.

SAVE the BASIC program
as a back up or to make a neu
machine code program if you
change PAGE permanently on
your machine (e.9. by installing
ECONET). For ordinaYy use il is
better SAVEd as machine code
so that it can be brought into the
computer at any time withoul in-
rer{ering with any BASIC pro-
gram that is present. To SAVE
the mach,ne code you need to
i(now the start of it (in Hexa
decimal): to get this enter PRINT
PAGE-&100 (Carriage Rerurn)
lhe symbol will appear as -. it
makes the computer PRINT the
number in Hex). Now enter
'SAVE FIND" (number) +FF
iCarriage Return) and proceed as
ior SAVing any program Here is
an actual example:-

'SAVE 'FIND DOO + FF
(Carriage RetLrrn)

Now "RUN will LOAD and in

itialize the program and prompt
on the syntax for its use. lf Break
is pressed it will have to be in
itialized again

23O. HOPE INX ! LDA &ABCD'X
24OCMP+ &Dr BEQ LINPRINT!8NE SEARCH
25O. DIFF CPx* o:BEE SEARCH
:6OLDY YSTORE:LDX* ArBEO SEARCH
27O.NEX LDA PR0GL0C: CLC: ADC OVSET
28OBCC CONT: INC PROGLOC+1
294. CONT STA PROGLOE: l-DY* O

;iOBLDX+ C,! BEO L I NL,l'l
iil O. DONE JSR &FFE7:.FIN RTS
S2O. LINPRINT LDY* SrLDA* OT.ZERO
trtrO STA DIGIT,Y: DEY: BNE ZERO

10 P=PAEE -&lOO
20START=P: YSTORE=&BE
SAOVSET=&AD ! PROGLOC=&BB
4OL INo=&89: D I6I T=&gO
5C,? (P+&DB) =O: ? (P+&DC) =&6F
60S(P+&DD)="By J Bagnall. Llse *LINE
TOFOR E=OTO 1: PZ=START! IOPT Q*3
BOLDA* BEGIN I.IOD 256.5TA &2OO
9oLDAl+ BEGIN D M56: STA &2O 1

1OOJMP P+&DE) \ SET-UP COT.IPLETE
11O. BEGIN STX (P+&3E):STY (P+&SF)
I:OSTX (P+&4A) :STY (P+&48)
13OLDY* O:STY PROGLOC
14OLDA &1D! 5TA PROGLOC+I: LDXi+ O
154,. LINUI'I INY!LDA (PROGLOC,,Y
16E,5TA LINO: Cl'lP* &FF: BEGI DONE
17OINY:LDA (PROGLOC),Y: STA LINO+1
IA0INY: LDA (PRUGLOC),Y:STA OVSET
l90.SEARCH INY:CPY OVSET! BEQ NEX
z!'OLDA (PROGLUC),Y
? l OCl.lP &ABCDiX:BNE DIFF
22OCPX{+ O:BNE HOPE:sTY YSTORE

;]4A. HSB LDA
f,SoLDAi+ &80:
:6Al DA# 9.BO:
]7ODEC LINO:
trAA.LSB LDA
f9O, LOOFI IN
4O@LDA DIGIT

orBEO LSB
TEN
TEN
HSB

O+ 1T JSR TEN: CLV
PY* 6rBEO FINI
BNE NRITE: BVC LOOPl

(qtring) "

LIN
JSR
JSR
BNE
LlN
Y: C

41[,, UJRI TE CLC:ADC* &f,O:JSR &FFE5
4:OBIT (F++&DC) ! BVS LOOPl
4lo.FINI LDA* &2O:JSR &FFE:5! JtlP NEX
44?}. TEN LDY* 5:CLC:ADC DIGIT,Y
45O. LOOF? CHP* &A:BCC PASS
46O5EC: SBC* &A: PHA: LDA+ I
470CLC: ADD DIGIT-1,Y
4AOSIA DI6IT-1, Yr PLA! BCC LOOP2
494. PASS STA DIGIT,Y:DEY.BEQ FIN
5OO LDA DIGI T, Y: JMF LOOPz
51Al: NEX T
5!@ENt

PROGRAM LISTING

UTILITY

A&B COMPUflNC MAY/JUNE 
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/CORNSCFT PRESE}ITS

This new and sensational production will leave you
breathless as you master the an of flfng a Spitfre. Yor-r'[

to thin-k faet as you batde with the controls. And lhe suspe
have
nse u'ill

be unnerving as you try outyournew-found skills on increasingly
difficult manoeuwes.

your wings as you exploie a 3-D graphical world and score points
Aviator is an exciting flight simulator which puts you in the pilot's

bysucc
seat. E
essfully flyi

under a bridge and between skyscrapers.Then meet your ultimate challenge - you alone
must save Acornsville from the advincing enemy. S14.95 cassette. 917.65 disc.

Starshio Command:
Are your reactions quick enough to fght offinvad-

ing enemv spaceships? Vill yourperformance report
to the Star Fleet Admiralsbe goodenoughforthemto
warrant you another craft?

As Captain ofa battle slarship, only vou and vour
skill can answer those questions.9995 cassette.
911.50 disc.

I

Free Fall:
You've been attacked in outer space. All your crew

members arc dead after the Alphoids injected the air
Eupply to the space station with cyanide.

You managed to get )our space suit on in time, now
defend the vital computer tapes from the Alphoids.

Bu! be quicl you've only a limited amount of air.

9995 caesette. 911.50 disc,

JeBDryge!
Get the Meanies before they get you! Dig holes for

th.m ro fsll in.lhen f'I lhem.Or scoop lhem up in
your shovel and dump them in the sea.

The Meanies will become meaner and harder to
desuoy as your skill develops, testing you even further
99.95 cassette. 911.50 disc.

Disc versions are available in the new dual40/80 track
format. These and many more Acornsoft BBC Model B programs
are available from your local Acorn stockist.

Altemat ively. you can orderprograms by sending a cheque or
credit card details to Acomeoh at the addrss below. Credit card
holders can also order by telephoning lR 0933-79300. Ringthe
samc number fora free Acornsoft catalogue and Aviator poster.

Acornsoft, c/o Vector Marketing, Denington Estate,
Vellingbomugb, Northants NN8 2RL.

?/ae fu // e apport?r4t progrerns.
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MODELS A/B ELECTRON

Cions
Answers

Bruce Smith

Q&A is back with a mixed
mailbag this month after an issues
absence while Itook some well
earned (?) rest in warmer climates
over the Yultide period. So a

belated Happy New Yearl
Several letters have brought
answers from the question I

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 Ey
1o give a non-existant fLrnction
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 oi
'Bad string', 'Bad ROM'and Bad
Address'. Anybody got the
answer?
, : Nick Ellis of London writes.
'I bought an OKI Miooline 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 counfty for
OKI and tell me where I might be
able to get a replacement ribbon
froml
Ai The distributor fot OKI in
Grcot Britoin ore X-Doto Ltd.
who con be reoched on Slough
723331. They should be oble to
supplg your ribbons, il not then
contoct Trent 3000 Ltd, House oJ
Trenl, Hilltop, Eosfilood. Not
tinghom. Telephone 07737
67312.

At There ore seuerol woys in
thot you con ptotect gour pro-
groms Jrom unlowlul lbting, un-
lortunotely os with most produc-
tion methods these doys nohe ote
simple ond most con be broken
by onyone who hos o knowledge
oJ how the Beeb operotes. The
simplest method is to imbed o
series ol conhol codes into o first
line REM stotement. For exomple
the ASCII codes 3 ond 27 con be
used to tutn o printet ond the

screen olf rcspectiuelg. Alter
entering gour progrom odd o

first /ine such os,

- 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-
? iPAGE + 5) =2
?tPAGE+6):21
On LISTing these tr.vo ASCII
characters will be'printed' and
the pr:nter and screen disabled so
that rhe rest of the listing is not
produced Because the VDU
commands are after a BEM state
ment thev rr,ill be ignored when
your program is subsequenlly
RUN. Inserting rwo delete
characters (CHR$(128) ) before
these control codes will stop the
first part of the REM statemenr
being listed as well,
?(PAGE + 5)- 128 :

?(PAGE + 6) - 128: ?(PAGE + 7)

: ?(PAGE + 8) :21
If votr really want to cause havoc
if gour 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 ({ollowed by 36 spaces)
again no spaces between the line
number and REM. In immediale
mode enter the following 9lines
!(PAGE+ 5)=&17001603
!(PAGE+9):&10000
!(PAGE+13)=0
I(PAGE + &11) :4001700
!(PAGE+&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 onlg respond to the
BREAK kev. As added protec-
tion it is worth incorporating
several of these type of inhibiting
REM statements into various
parts of the program to ensure

protection throughout and pre
vent specilied areas from being
listed with statements such as
LIST 20,40,
For further information on the
CRTC see the User Guide.

A: Thonks lor your welcome
comments Mrs Sonders- lndeed I
ofi sute thot gou ore quite right
but os I stoted in m9 onswer, Jor
ongbody producing o lorge
onount oJ copg regulorly the
slow pfinting speed would be o
hinderonce simply becouse it
would toke the sofie omount ol
time to reptoduce the text os it
did to enter it in the lirct ploce"

At There b octuolly no need to
rewrite the downlooder in
machine code. The BASIC pro-
grom con be ploced into o func-
tion ke! thot cofiies out the uotk-
Assuming gow progtom is colled
"CODE" enter the following, 7O0
*KEY0 *LOAD "CODE" 2000

llM *TAPE llM FoRK% =0TO
&42AO 5.4:
K%!&EOO = K%!&2OOO : NEXT
II M P AG E&EOOII M C ALL&EOUM
110 *FX138,0,128
Soue this on disc wilh o suitoble
title, DCODE for exomple. ln
case your wondering, the &4240
wos obtoined lrom odding the
progrom length &22AO to the
Jirst lood oddress &2000. To
downlood CODE type CHAIN
"DCODE". This willlood ond run
the lirst progrom which will pro-
grom Keg) os pet line 700. Line
170 places the key code into the
input buller thetebv executing it.
The moin progrom should now
lood ond relocote.

A: Yes your right. remember
thot these uolues are in hex.
idecimol

A: The simple onstDer to gout
question is in o word Copyright. I
drow your otlention to the
copgtight notice thot occom-
ponies oll softwore in thot it con-
not be 'teptoduced, stored,
*onsmitted etc'. This unJor-
tunately rneons eoen for personol
use. ln onsuer to the second port
ol yow question , yes it is possible
to breok the ptotection methods
used by soltwore houses os o re'
cent monthly mogozine showed
by publbhing just hou to do it.
They hod to poy t60,0OO com'
pensotion to the cofipdng inDolD -

ed!

Bruce is back. A&B readers
air their problems.

Q: I disagree with the ans,wer
you gave in the Nov/Dec Q&A
regarding intedaclng an electic
typewfiter to a BBC Micro. II
your correspondent wants good
quality pdnt to send to non-
computing publish€rs th€n this
can only be got from a daisy
wheel printer. I have brought a
Silver Reed Ex 44 and interface
(410) and have found it useful. [r
may be slow in printing com-
pared to a dot matdx bul il can
print a lot quicker and more ac-
curately than I can touch Rrpe!

Q: Could you please clear up a
point concernlng the rOPT1,2
command.
If the Iollowing is returned,
25 2599 oEOO 32A2
am I right in assuming that these
correspond to block number,
lenEh, Ioad address and run ad-
dress respecdvely?

Q: I have creat€d a program for
my BBC Micro to store private in-
Iormation. My dilemma is linding
some way to stop the user listing
out the program alter pressing
CTRL-BREAK. I have now tied
Ior many months to find a solu-
tion and hope lou can give some
advice.

Q: Mr O. Stanley of Leeds
says: 'May lrerer to your in-
teresting answer lo the problem
oI transferring programs Irom
Tape to Disc (A&B Nov.). I have
a machine code program that I
wbh to load fiom disc into
memory and then relocate ftom
&Em so 0tat il will run cqrec&.
In tour ansle grou used a three
tne BASIC fogram to relocate
fie ruin program. How can I im-
pbment thb in machine code so
lhat I can use it? The details of my
program are.
Lengrh= &22A0, Run address
-&EOz

Q: Mr A. Moore w tes from
Bristol. We have a model B micro
wlth twin dis€s. Our problem is
how to copy machine code pro-
grams to cassette to enable us to
carRr lhe programs around to
other machines that do not have
disc interfaces. Our aim is to work
on and modify some oI the earlier
games produced by Acornsolt,
but at pres€nt we are unable to
gain access to them. W€ realis€
that much software is brotected'
but we must be able to get at it
somehow!
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Langudge
LdbClive Gnce

One of the newset of the 'old'
languages to be implemented on
th€ BBC micro is PASCAL, there
are at present only two rnajor
releases one as a software pack
from Acornsoft and the other as
an EPROM lrom HCCS
associates, there are some distinct
advantages to €ach system; both
are subs€ts, 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 Amedca
on similar machines which were
the descendants of the old Cyber
Mainframes. There have been
numerous updates and
enhancements (although many
have been short iived), for those
who are interested in the history
of the language and to what stan-
dard implementations adhere to,
I would recommend the delinitive
'PASCAL user manual and
report' by Jensen and Wirth,
although this can hardly
sidered a tutorial in P
Programming.

be con-
ASCAL

Th€ hro 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-
bon.

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 oI ap-
proximately A5 size which ap-
pear to be reduced photocopies; I
immediately thought that I had
been given a pre-release copy oI
the manual and was half expec-
ting a page full of enatum 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.

a short period of time and whe't
considering the price oI the pro'
duct with the manual. I feel more
shor.rld have been offered. That
in mind. I do feel that the content
is excellent and that the us€t
should find it invaluable as a
compliment to a prcgramming
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
hanowing for a first time user, it
will invalidate an existing waran-
ty so I 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
Iirst written in PASCAL source
and th€n turned into something
very much like Machine code by
use oI a software utility, this has
it's obvious advantages and I 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 diflerent way, compilers are
usually big an4 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 c o mp iler which
generates a threaded-interpreted
code which is very compact and
runs typically only 10 to 15 per-
cent slowei than pure machine
code, the disadvantage is oI
course that the code is not stand
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n,x : INTEL'iERi
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have gone in the presentation of
the manual, the information con-
tained within was of a sound and
informative kind: I 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
compr€hensive 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 Ieel it
necessary.

The manual starts with in-
stallation notes and fitting inshuc-
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 ,nformation in a fairly straight-
forward manner: there is ample
inforrnation here to install the
chip and get it running and there
are also some sample program
listings to get you started. lndeed
the w ters encourage the user to
try them out. AIso 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 rhat 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 manuall
was dissapointed with the overall
appearance of the rather messy
photocopy, mine deteriorated in
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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 sting€nt
cases, if care is taken.

DISC SUPPORT
PASCAL-T is configured for use
with Disc-based BBC's although
it can work on cass€tte systems as
well. It is advisable to use
separate discs for PASCAL-T
pro$ams and data storage. there
is a special process involved
when configuring floppy discs,
the commands:
40TR (CR) (or)
80TR (CR) (and)
rDlsc (cR)
will conligure the discs to elther
40 or 80 tack systems and in-
itialise them lor use with the
PASCAL environment; this does
not replace the FORM40/80
utility given with the Acorn disc
pack, but makes th€ disc readable
for PASCAL-T files and pro-
grams. Communication is made
to the Acom Machine Operating
System (MOS) via the 'SYS'
keyword, this should be placed
belore the command and is
r-rseful for changing the vadous
user-oplions and 'star' com-
mands.

The PASCAL-T environ-
ment has replaced the DFS with a
''Simple but elfective" alternatlve.
I have not been able to assess it's
flexibility under any DFS' other
than Acorn's but I cannot see any
problems there, all of PASCAL-
T's workspace is entirely legal
and I don't envEage any pro-
blems wilh fuhrre updates of the
MOS or DFS. PASCAL-T has
,.nade a number of improvements
over the rather limiting 31
catalogu€ files even when 80
rack oplions are used, the pro-
blem is solved by the PASCAL-T
€nvironment taking prlority when
:n 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 oI what the memory
map of the BBC is like.

CASSETTE
SUPPORT

Cassette Syslems 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 giv€n afler successful com-
pilation. To save the code you
must:
SYS SAVE (filename) 7380 + X
wh€re X is the end address oI the
program. this has some r€Percus-
sions on th€ PASC.AL-T environ'
m€nt such as manual clearing of
all input buffers from tape to
keyboard, thls would normally in-
volve a host of 'SYS rFX'calls
but thankfully an 'EMPTY' com-
mand does this all for the user.
There is a method of creatng and
saving a potential 60K bytes of
PASCAL-T code in a mere 20K
by use of 'windowing' 2K of fuee
m€mory, this section is lhen 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 compilaton
enorc are displayed in english
with the back arrow sign denoting
the place in which the error oc-
curred and the 'Expected'
k€yword which was to lollow, this
feature I found particularly user
friendly and us€Iul, there is a
whol€ 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 equival€nt branch to numeric
lab€l statements and PASCAL-T
is no exception as block stuc-
tures are rigidly enforced, there is
no real need in having llne

numbers other than editing and
thus all procedures are called by
name only, and are therefore not
necessary in listings. Figure I
shows a shorl listing typical of
PASCAL-T. Newcomers will find
strong echoes of BASIC and
similar syntax structure and
d€sign.

Editing programs proved to
be simple, using a special window
for th€ cunent line highlighted in
yellow and a blank iine lor 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 chang€ the contents of a
line, the user may feel free to list
the curent screen by LISTO (thls
can be abbreviated simply by L.).
PASCAL rigidly adher€s to the
concept oI 'top down' or stepwis€
refinement in program stucture
and design, good progamming
habits are enforced which has led
to fairly stiff opposition in some
circles but in the lonq run the ad-
vantages of PASCAL programm-
ing far outweigh the possible
disadvantages and def iciencies.

STRUCTURE
As I said earlier, PASCAL-T
uses the FORTH nucleus as the
heart of the compiler. FORTH is
very much a stack-orientat€d
language and as you might ex-
pect it does have a number of
repercussions on the overall
stucture of PASCAL-T. This
does not howev€r make th€ pro-
gram any harder to use,
PASCAL stacks hav€ 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 leature of
PASCAL-T is a procedure
OSWORD whereas FX and SYS
FX allow the user to com-
mu nicate with the MOS,
OSWORD allows the user to sup-
port further operating syst€m
calls thus making parameter pass-
ing relatively painless. It is
associated with an array declara-
don, but it is advisavle to k€ep ar-
ray declarations as small as possi-
ble when using OSWORD, as lt

dlrectly alters values stored in the
Accumulator; a declared pro-
cedure to define an envelope and
make a noise is shown in figur€ 2.

To conclude I rhink that
many BBC users will find a ge-
nuine use Ior this language. The
compiler is well wriften 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 lair , to
say that PASCAL-T lies betwrien
worlds; it is not standard enough
nor large enough to make it a full
implementation but it does offer
some exhemely useful features,
more advanced than can be sale-
Iy fitted into a subset. At !59.00,
Pascal-T is also fairly expensive
Ior iust a ROM and a Manual but
if you have a use lor PASCAL-T
Ior learning or even making use
of it's excellent compiler or
perhaps even lor teaching skuc-
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 dif{erent way. Their pro-
duct is very much like the other
language packs on the BBC and
although I received a cass€tte ver-
sion as a pre-release to review,
much if not all of the details will
remain in th€ production veGion.

S-PASCAL exists as a pro-
$am 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 pres€ntable; the
format was very clear and was
written for the beginner (to
PASCAL) in mind. It wlll work
with all BBC micros including
6502 second processors and
Econet.

Loading the program from
cassette takes about live minutes.
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fre E I ar e r:r?l,J[rREt ar r.a y es : -

osarray[0] := .hannel ;
osarray[ 1] := ampl itude iosanreyIt] := Pitth;
osarr'ay[.!] 3= dUration i
OSWTIRD ( sound ) i

Fig 2ENTI .

:{-)

AFFAY I:-1] OF I NTEI:.iER !

1;
= -15 i

0o!

VAR
osarr.ay :

r:;r:rN!,7

sour'd = 7
rhannel =
amp I itu,le
pit,:h = I
dur.ation

EEIiI N

selecting suitable files for each
type ol machine you have (there
are five files in all but only three
are loaded). I found the tape an-
noying at first but it gave enough
time to make an ess€ntial cup of
tea. Once the program is load€d
the screen clears and the user is
qreeted 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 b€
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 reatures 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 compilaion is vis!
ble including a disassembly oI the
various stages. The second and
more important diflerence is that
the compiler generates a stand
alone code for the BBC to ex-
ecute. This f€ature is very useful
Ior those who want to write speed
critical routines and it is not im-
possible to write small sections for
games purpos€s 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 compller in this way); also the
code is not relocatable to any
means and thus th€ user is Iorced
to use code ftom &1F00 to
&2F00. Programs can only be a
maximum of 3.5K long on the
BBC Machlne and 1.6K long on
the Elechon, 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, I would not
expect this to be available in other
implementations as an Editor is
normally used to writ€ in the
source bul again this is a subset
very much like PASCAL-T and
liberties are usually taken. II the
prospect of only having 3.5K of
program space is limiting I would
imagine you to be surprised as I
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 lor
the user, graphics are available.
there is howev€r 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. II the user has discs, then
this is ofcourse no problem as the
whole program takes about thre€
s€conds to load so for the pur-
poses of writing $aphical pro-
grams (not es5ential in the learn-
ing process) I would recommend
using Disc drlves.

GOOD
DOCUMENTA.
TION
The manual ls also a selt contaln-
ed tutorial in PASCAL program-
ming and is very useful lor learn-
ing from. The manual is io th€

typical style of Acotnsolt's
previous releases and there was
nothing I could fault it on, the
manual worked for the BBC and
the Elechon 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 lor the beginner I could not
imagine a better start in Pascal
Programming.

A majority of the S-Pascal
commands are standard and as
such need no Iurther discussion.
there are a host oI 'Star' com-
mands included which deal with
editing and compiling, a few of
these commands clashed with
some of my sid€ways ROMS but
thankfully S-Pascal's commands
are given priority here and over-
ride previous calls.

S.PASCAL IN
USE
ln general S-Pascal ls very easy to
use, there are a host of friendly
messages and clever us€ of
flashing arrows to denote errorc.
This is not standard but serves a
uselul purpose in highlighting er-
rors, and also serves as a good
teaching aid as lt shows where
the errors are and oIferc some
(albeit sometimes cryptic) error
message. The nearest parallel I

can make is that oI Micro
QUERY which uses a similar
system (eg.)
Enor lound near 'write' in:
100 if x=0 wrlte (?ero')
The Electron has had to conserve
space and thus prinh a suitable
eltor number, a reference card is
supplied with Electron pack.
S-Pascal has it's obvious limita-
tions, mainly the fact thatthe pro-
garn takes up a lot oI space and
that there ls only 3.5K l€ft ior
programming. The Compiler can
as a result be overwritten and cor-
rupted b9 the screen quile easily.
Secondly, lhe Progam takes so
long to load; this is oI course
alleviated if you have a disc drive
but lor cass€tte users lt is a slow
and cu mbersome meth od.
S-Pascal is however excellent for
learning a language; it is a sub,set
and thus badidonally has less

features; it generates stand alone
code visibly and is executable by
a single command: the documen-
tation is excellent in typical
Acornsoft hadition. The user
should learn a fair dealof the syn-
tax, structure and design of good
PASCAL progams lrom the
more than helplul error routine.

As a comparison belween
the HCCS and Acornsoft release,
it would be difficuh 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 progams 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 Pas.al 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 280 system already has ac-
cess to CPIM Pascal. so what
about the standard BBC Micro?
after all there is a time when users
will r€quire full implementations
and not subsets to learn from.

Here the BBC user is spoilt
for choice: there are two very
qood beginners' implementations
available, one being compatible
with the Elechon and both having
their individual advantages. If
you are only mildly interested in
learning a new language then
S-Pascal is probably the best b€t
as it is cheap and portable and
easy to us€, if you want to take
PASCAL further then HCCS'
Pascal-T might be better suited
to your n€eds 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 Ior BBC
users.
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Great News for BBC Micro and Electron Users
Now Available

CHESHIBE CAT
EDUCATIONAT SEBIES

from
AMPATSOFT

CHESHIBE 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.

3l Woodbridge Road, Darby Green, Blackwater,

Camberley, Surrey.

Tel: (0252) 876677
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Margatet Stanget

This is a variation on the classic
Swamp game. The human
character is dressed as an athlete
as he spends most of his tim€
running around the screen.

He is chased by giant green
earwigs called SKOOOGS, he
can only avoid capture by entic-
ing them into haps. 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 {irst skoog sinks
without hace, 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
Iourth lile 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 lirst POKEd
with their feet in one position,
then after a short delay POKEd
again with their feet in the other
positron.

The man has one stationary
character defined, and a 'moving
character for each direction- The
movement was contrived by
delining 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. Th€re
were now 32 items oI data for
each half character (448
altogether) each taking up 4 bytes
oI memory, which did not leave
enough space to run a MODE 2
game as well.

I decided to put the program
into two parts. The Iirst part
'SKOOGS' reads each item oI
data, and puts it into a single byte
of memory to be used in the se-

Multicoloured arcade
action and the thrill of
the chase. The Skoogs

are out to get you.

PROCEDURES
160 PROCSCRIPT

This procedure plots the title
in very large letterc.
170-190 Uses OSWORD to read
the character definition oI each
letter being plotted.
200 Divides each letter into 64
square sections, starting with the
top left hand corner.
21O"22O Sels the flag to zero
(background colour) for the start
oI a new vertical line.
230 Moves to position
240 Plots the square
250 Next byte oI character defini-
tion
260 Updates horizontal position
to start of next letter

3OO 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 &2CA0 to
POKE a picture (one character
size) to the screen, and a similar
routine BLANK at &2CC0 to
erase the pichrre.

460 Two pass assembly. The op-
tions are set to ignore erors on
the first pass only, to allow for
forward btanching. 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 pichrre
base address in &70 (+ index)
510 Decrease index
520 Store byte in screen location
address in &80 (+ index)
530 Check for last byre
540 Retum from subroutine
580 Sets program counter
600 For 32 bges
610 Loads zero
620 Decreases index
630 Blanks the screen location
base + ind€x
640 checks for last byte
650 Return lrom subroutine

cond part 'Skoogs'.
The machine code is

assembled in SKOOGS, and
envelopes and user def,ned
characters are defined. A title and
instructions are displayed before
'Skoogs' is CHAINED in.

MAIN PROGRAM
80 Accesses initialisation pro-
cedure
90 Displays header
120 Displays inshuctions
130 Chains next part

VARIABLES
Varlable Functlon
A% Used in OSWORD
I% Loop variable
P% Program pointer
X% Used in OSWORD. Location of character definition
Y% High order byte of X%
G MOVE or PLOT flag
H Height oI letter
L Loop variable
M Byte of character definition
P 'Start of letter' flag
T Remaining bytes
W Width of letter
X Line of character definit,on
Y Loop variable
XMIN Horizontal position of start of letter
YMIN Vertical position of start of letter
PASS Assembly option
A$ Word to be plotted

LABELS

PIC &2CAO
BLANK &2CCO

DATA
1000
1040
1080
1120
1160
7200
t240
1280
1320
1360
1400
1440
1480
1520

2D20
2D40
2D60
2D80
2DAO
2DC0
ZDEO
ZEOO
2E20
2E40
2E60
2EA0
2EAO
2EC0

POOL 1

POOL 2
SKOOGS TOP
SKOOG FEETl
SKOOG FEET2
MAN(UP) TOP
MAN(UP) FEET
MAN(D) TOP
MAN(R) TOP
MAN(R) FEET
MAN (L) TOP
MAN(L) FEET
MAN(STOOD) TOP
MAN(STOOD)FEET
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7OO PROCHEADER
This procedure prints the dtle,
and can be altered or omltted
wlthout disturbing the rest of the
program.

The regist€r for the
characters per line is altered, so
that when the letters are plotted
in PROCSCRIPT, it leaues bits of
the lefters all over the screen until
lhe register is reset arter the plot-
ting is finished.

710-730 Sets the colours
740 Dimensions lor 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 proc€dure prints the ins&uc-
lions so that they can be read
while waiting for the rest of the
program to load. This procedure
.an be altered or omitted if
?relefted.

SKOOGS
ARRAYS
P(18,13) The screen available for
:he game is divided into rec-
:angles two characters deep.
After allowing for borders there
.re 18 across the screen. and 13
iown. There is a code for each
,lace:
I Empty
I Pool
2 Skoog
I Man

SC(S) The top 5 scores
jC$(5) the top 5 names
(S% (5) Horizontal skoog posi-
::ons
YS % (5) Vertical skoog positions

VARIABLES
{% Base lor lop ha[ of pkture
3% Base lor lower ha[ of picture
:l % Hiscore
3% Number of skoogs available
. % Loop variable
J % Loop vadable
i % Code for active skoog
S% Dead skoogs
,V% Wave
.(% Horizontal position in atray
1% Vertical posiflon ln array

A Sound pitch.
B Sound duration.
BASE2 Base for second hall of
picture.
DXM% Horizontal movement of
man.
DYM% Vertical movement ol
man.
DEL Delay factor.
DX Horizontal movement of
skoog.
DY V€rtical movement oI skoog.
F Rank.
I Loop variable.

L Remaining lives
SCORE% Score.
SC% Cunent score value for
dead skoog.
SCREEN Cunent screen location
for start of picture.
X Horizontal position in aIfay.
XM% Vertical position of man.
YM% Vertical posltion of man.
XL% Last horizontal position oI
skoog.
YL% Last vertical position of
skoog.
SC$ Cunent name.

LABELS
PIC &2CA0
BLANK &2CCO

Although the machine code wlll
remain until it is overwritten. or
the computer switched ofll the
labels need redefining after
another program has been load-
ed.

MAIN PROGRAM
80 Instructs the us€r to press
return to continue so that the
gam€ does not start too quickly.
90 Ses mode, removes cursor.
accesses initialisation and the
procedure that s€ts the sc€ne.
100 Plays the game, with h^,o
man moves to one skoog move.
These odds can be adiusted, or
made to vary wilh the wave.

PROCEDURES
130 PROCINIT
140 Defines the labels.
150 Dimensions arrays for the
screen, and the top five scores
and names.
160 lnitialis€s variables. dimen-
sions skoog positions.
170 Initialises vadables, s€ts top
five names to maximum lenglh.
180 Sets name to maximum
length.
230 PROCP(L%,8%,BASEz)
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-

310 PROCU(L%)
320 Puts screen location into
&EO.
330 Blanks top haff of picture.
340 Updates screen location.
350 Blanks second half of pic-
ture.

380 PROCSKOOG

T r
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390 Accesses procedure to
choose which skoog is to move. I
found that the game was slowed
down too much lI they all moved.
40O Sets value oI SCREEN to
chosen skoog position.
410 clears anay element
420 The skoog 'chases' the man
instead of moving randomly. The
horizontal part of the movement
is calculated towards the man. If
the horlzontal movement is zero,
and the skoog is close to the man
a random horizontal part is add-
ed, enabllng 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 vedical posi-
tion.
480, 490 Checks for vertical
limits.
500 lI the skoog 'eats' the man,
th€ last skoog position is blanked,
the SCREEN updated, and PRO-
CCRUNCH accessed.
510 Puts code in array f posttlon
is unchanged.
520 checks {or other skoog in
same position .

540 Arranges for skoog to sink if
he is in a pool.
550 Updates SCREEN and
chos€n skoog position.
560 Picture oI skoog. Two steps,
with short delay.

in same wave.
690 Clears skoog position.
700 Update, sound eflect, delay

730 PROCUPDATE
740 Prlnts score in llashlng
yellow on blue background.
Calculates and prints total score.
750 Calculares and prints re-
maining lives.
760 Prints hiscore.

790 PROCDELAY
Delays for chosen interval

830 PROCCLEAR
Clears space for game,
deliberately slowly.

880 PROCPOOL
900 Prints hiscore.
910 Clears anay.
920 Calculates number of pools,
starting with 10 and working
towards a limit of 2.
930 Choose position oI pool,
makes sure there is nol one in
thal position alr€ady.
9tl0 Pub pool code to aray.
950 Updates SCREEN.
960 Pool picture.
970 Next pool.
980 Calculates position o, man,
and puts him into array.
990 Updates SCREEN.
1000 Picture of man, stood.
1010-1030 Calculates numtrer oI
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.

11TO PROCMAN
1120 Empties keyboard buf{er.
1130 Updates SCREEN to man's
positioD.
1140 Puts velocity to zero.
1150 If 'A' is pressed, and the
man i5 not already at the top, his
vertical v€locity 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 0'is press€d, horizontal

velocity is -1, and th€ picture
Iaces left.
1180 Il 'P' is pressed, horizontal
v€locity is + 1, and the man laces
right. Not€ that if the man moves
diagonally he laces the side.
1190 Clears last position,
calculates new Dosltion-
120O If he burirps into a skoog,
his last image is blanked,
SCREEN updated ro his new
position, and PROCCRUNCH
accessed.
1210 lf he falls lnto a pool, his
image is unplotted, and PROC-
DROWN accessed.
L220 lf he is in the same place,
the 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.

ooPsl
1290 PROCCBUNCH
The man is eaten by the skoog,
and loses a life.
1300 The skoog is plotted, and
his green colour changes to
llashing greeo and magenta.
1310 The colour retums lo nor-
mal after the delay and sound eI-
fect.
1320 Loses one life, access€s en-
dgame if all three are lost.
1330 Adjusts 'dead skoog' coult
so there are the conect numb€r in
the next attack.
1340 Updates the score, clears,
and sets the scene for the game to
condnue

1370 PROCDROWN
1380 Updates SCREEN to mans
position.
1390 Picture oI top half oI man,
lower haff o{ pool.
1400 Loses llfe.
1410 Adjusts 'dead skoog'count,
as before.
1420 Updates score, replaces
pool, clears and resets scene.

l45OPROCENDGAME
1t150 Empties keyboard buffer.
747O-1490 Prints 'GAME
OVER', Updates hlscore.
1500 Clear, final update, delay.
1510 lf the scor€ is in the top live
accesses PROCMESSAGE and
PROCSORT.

1520 Displays scoreboard and

1530 Initialise constants for n{
game.
1540 Clears skoog positions.

1580 PROCSELECT
Th is procedure randomly
chooses which skoog is to move-
It could be altered so that thc
nearest skoog always moves, I
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.
1670-17t10 Plays'Rule Brittania'.
1770 PROCMESSAGE
1780 Empties keyboard bulfer.
1790 Takes auto repeat off the
keyboard.
1800-1840 Prinb message.
1850 Input name and check for
maximum lenglh.

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
Prinis a scoreboard with border
and message.

2O8O PROCDISPLAY
2090 Prints heading.
2100-2150 Prints the rank, name
and score for each score gr€ater
than zero.
AII scores are in yellow, and the
latest score flashes.
2160 Pus rank and score to zero,
empties keyboard buffer.
2170 Pauses until space bar ls
pressed.

The DATA at 2190 is th€
pltch and duration for each note
oI the tune.

In conclusion the game is
too long to convert to run on a
BBC A model without rewriting it
completely. If the spe€d is too
slow, the delay between st€ps in
PROCSKOOG can be altered or
omitted.

MODEL B/ELECTRON
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SUNKI
590 PROCSINK
600 Updates SCREEN to mans
position.
610 Picture oI man, stood.
620 Updares SCREEN to skoog
position.
630 Picture o{ top ha[ of skoog,
and second half of pool. Sound
ellecl.
640 Calculates and updates
score, replaces pool.
650 accesses PROCVICTORY
for every 36 skoogs killed.
650 Finishes game iI the
scoreboard is full.
670 Checks for end of wave.
680 Checks for remaining skoogs



loREil*+****+t***+
29AElt+
3oREr.rI sKooGs
4OREI'l*
soREt't* I't-STANGER1982
6gREllr,+****.++**
7!lt oDE2
AOPROCINIT
9OPROCHEADEA

IOSUAIT=INKEY (260 )

I 1oioDE7
l2OPROCINST
1:OCHAIN"Skooqs"
14OEND
150:
T.6oDEFPROCSCRTPT ( Xl.1r N, Ylr IN, !J r H, A$)
ITOAZ=IOt YZ=X7. / ?=6
laoFoRL=l TO LEN (A:i) : rxz=Asc (llIDt (AatL' I ) )
l9OCALL&FFF 1

2ooFoRx=8 TO 1 STEP-1:T=X?XZ:11=l:A:FoRY=1 TO B
:IOP=INT(T/l'l) :T=T fiAD m

22OG=Oi IF P=O 6=:
?JOI'|oVE ( XH IN+W* (y- I ) ), ( yr,[N+H* ( E-X ) )

?4SFLOT65+G,W-1,o: PLOTAl+G'_N+1'H-1 : PLOTAl+6,!lJ-1'O
?gAH=r/2: NEXT: NEXT
25OXttIN=Xt"tIN+A*UJ: NEXT
?TouJAI T= INtiEY 15@ )

?BOENDPROC

f,OADEFPRI]E INI T
31@HZ=A
:l?svDu:tr,224 r& IO, &trA, &IO,t7C, &FE, t"FE,gEA, &EA
ZsOVDU?=.::5, gFF , 

'FF, 
&FF, &FF I &FF, &FF, &FF I &FF

f,4BVDU1J,226, &BA, r"BA, &24,&24, &38, &=B,L?e t$28
tr5@ENVELOPE? r ? ! O t @, 9, 1, r | 1, 120 r - I ?O, -1 20 ! - l?O, I 20, O

;6OENV€LOPEtr.:. t, -1, -1,255,?55t255, 120, O,O, 1:O, 1?O,

7O@DEFFFOCHEADEF
TlOCoLoUR lf,O:CLS!REH SETS BACI':GFOUND COL
7?OVDU2J'O' tO'32'Oi Oi Ai : REI'IOVES CURSOR

TSOECOLO, f,: COLOUF O
-74@D1t1 XZ 9
73cJ"s1?4=32
76OVDU:1,A, 1, 9@,q,@,O,A,A,A
TTOPFOCSCRIPT(Or?5O,15r58,"S K O O G S")
TSOVDU?:j,O,1 IAO,O t@t@ tb,A tg
T9OFRINTTAB (4,29) i " (C) I'l. Stanger "
BOOENDPROE
BlSr
E:ODEFPROCINST
AIOFORIZ=1 TO ?: FEINTTAB ( 11' IZ) i EHF'lil i CHR$l4l r "S F:

O O G S": NEXT
B4OPF I NTTAE ( lo,;i) r CHR* 1:i: i CHR' l41i STF INGt ( 1f, | "-" )

ESOPRINT:PRINTCHRTl:li"Your task iE to lure the SKoOG

S6SFRINTEHR'I:i1;"poolE o+ marmalade Ehere they Hill E

ATAFEINTEHFaiirlr "*ithout traEe. O+ Eourse i{ you {all
in"i
EAOPRINTCHRTl;1t "you will periEh too. Use'O'and 'P'

EgOPRINTCHR+1f,1i"Eontrol lE{t and riqht ftovement o{ y

9AOFEINTCHRj}I31i"little dan and 'A'and 'Z'to contro

91O PRINTCHR$131!"hi5 uP and doPn rovements."
9?OPRINT:PFINTCHRSISIi"BE !arE+ul,they have a nastv h

93APRINTCHF!l3li "enlisting the aid o{ thEir +riends }.

94OFRINTCHR'l31: "they are losing. Your high score!"
95oPRINTCHRT131t "Elirrent score and re.naining liveE {i

ll"
96OPRINTCHR$1f,Ii "be diEplayed,Eo o+f you go.. - !
9TOFRINT: PRINTTAB ( 14) ; CHRt l32i "6OOD LUCK" '
9AO ENDPROC
999jr

lgooDATAO, O,5, 1 , 7, I t,7,11
1O1ODATA5,1r,7 r 11,7,11,7 ttt
lo:oDATAT,I I,7, t 1 ,7 ttt ,7 tL1,
lOSBDATAS, 1O, ?, 1O ,7 ,\t ,7 ,ll
l{t4oDATA7, ! t,7i t 1,5, 1,8,O"
1@sODATA7, 1r ,7, 1 1 ,7 ,17 r7 ,@
1O5ODATA7, I 1,7, 1 1,7, lt,7, tt
t@7oDAfA7 ,11,7 ,tt !2,1Et?,8
lOBODATAB,4,9, lP5, 195,65 i A, B
ro?0DATAO, O, A, r !, 1?, 12,4, 1?
1 1gODATAO,4,A,7f, r 71,73,O 1B
1 I 1ODATAE, O, O, 13S r 130 ! @, A r A
11?ODATAI?, 12,4 t 4 \4 tg,O,7?
t 1;oDATAl?, 12, 1?, 1?, 12, 12,4,8
114ODATA12, 1?, 12, 12 r 1?,A t l ?, O
I 1sODATAS, B, O, O, O r O, B, O
1166DATA1:, 1:,4,4,4, O | 12, @

117SDATA1!, 12, 1?, 12, 12, 1: ! t z r O

1ISODATAl ? ! 12, 12, 1?, 1?,4, O, 1:
I19SDATAA,El,O, O, O, O, O ! 8
1?OADATAA T O, S, O, ? 1 ,85,85,45
12tODATA5, 47,5,43, 3,3,3, 4A
1z:SDATA l5, 15 t 15,43, 3,43, 4f,4S
l23ODATAO,42 t O,42 ,63,66,h6,96
124ODATA85, O t O,64 i64 tA,grO
1zsODATA4B,48 r?1 ,31 , 149, 85,85, A5
1?6ODATA4B 

' 
l6 

' 
21 

' 
7l t7\ '64 tt 

4,64
127ODATA96,3?, O,45, ?55, O, O, O
1?AODATAO,O,O,O,2t,A5,85,A5
l29ODATA5, 6tr, 21, 43, f, r 3, f, , 48

1,=@

:7EENVELOPE4r3,6,O,9, 1, 1, 1, 1?O, 5,_5, -1O! 120,O
3AOFOR XZ=l TO 444
;9OREAD VZ
4@@1 \L?D?a+xz) =v7,
4 r gNEXTXZ
42OFFOCASP
4;BENDFROC

450DEFPROCASP
46EFOR FASS=@TO : STEFf

4eot oFT FASS
490"PIC LDY*f,z
5O@.LOOF LDA (&78) t Y

51ODEY
92OSTA (&AO) , Y
s3OBNE LOT]P
540RT5
5501
S50NEXIPASS
s7OFOR PASS=O TO: STEP?
58qFZ=t{2ECO
590t oFT O
600. ELANI{ LDY*3?
510. LOOP: LDA *S
6:ODEY
6J@STA (&BO),Y
640BNE LOOPz
A5ORTS
669)
6TONEXTFASS
6AOENDPROC
6iOl

PROGRAM LISTING
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lf,ooDATAl5 r 6J, 6:3, 43, 3, f, ! 3, 4A
lf, l0DATAO,4?,Ot 42,63,66,6b,96
13zODATAO r O,O, O,9 r 21 | 42,213
1J3ODATAs.5,21, 1,45, 1, 1, 16
134ODATAlO,63,4?,2 t 3, tr,: | 48
t35ODATAO,6,6tOlOrO,O,O
rf,6oDATAr"B, O, O, O tA |64,64,@
I3TODATA t86, l6, 16 tg,64, LzA,O t@
l3B6DAIA4S,4A,4A, 42, t27 ,4?,4? t6a
l3?6DATAA, O, O, B, 17.@,t1s t?53,@

f2o !&Bs=L7.: CALL ELANl.i
15@tZ=L7+ta4q
344 | lago=L7-
f,5OCALL BLANh:
i,6OENDPROC

iJEODEFPROCSHOO6
;9OFFOCSELECT
4OOsCREEN=H I MEl"l+il?*X7.+ L?AO*YZ2 XLi?.=XZt YLZ=yz
4lOP IX:ltYZ) =A
42BDX=-5GN ( XZ-xllZ ) : IFDX=O ANO ABS(Yz-Yrrz) )1 Dx=?-RND(

i)
4f,OX;'l=XZ+DX :IF l{;ar.s AUD DX=E trN} APS{X;{_Xll7):'O EOTO4

44AIFXZ!@ X:/=@
4aOlFX:/.)LE X|.=lA
46CIDY=-5GN(YZ Yl'17.):IF DY-O AND AES(XZ XHZ)1.1 DY=?-RND

(3)
4lOvz=vZ+DY :IF WZ:.s AND DY=6 AND AE5(YZ-Y|17):O EOTO4

6A
4AOIFYZ. I YL=r
49OIFY7.>L= Y7.-rj
SgDIFyZ=y1,17. AND x7= xl'17,: FRoCU ( SCREEN ) : SCREEN=H I tlEll+J?*

XZ+1 :AO*YZ: FROCCFUNCH
SlOlFXZ=XL7- AND YZ=YLZ F (xZ,YZ)=?:ENDPROC
5?EIFP ( X7.I YZ) =? ENDPROC
556PFOCU (SCREEN)
54BlF P <X7,YZl =L PROCSINK:ENDPROE
530SCREEN=HI llE|l+:?*X:4+L?BO|-Y:4r XSX.lF7-) =X'lt v5Z lliz) =vL
56OP <x7.,w.) =2TPROCP ( SCREEN 

' 
&2D6O, &IDAO ) I FoRo= 1 TO4!NE

XT: PROEF (SCREEN 
' 
&?D6O 

' 
&3DAO)

5TOENDPROE
586:
590DEFPROCS INR
60ascREEN=H I tlEX+32+ Xf'l7+ 1?AO*Yl,1Z
6l OPROCP (SCREEN, &:EAO, &2ECA)
6?GSCREEN=H I rEit+3?* XX.+ | ?AB*y Z
6f, oPROCP (SCREEN, &2D6O, t,?D4O) : SOUNDS, : ! sO, tr5
64OSCZ=WZ:FROCUPDATE:PROCF(SCREEN,"2D:O,9,?D4O) :P (XZ'Y

65A5Z=57.+1: IF SZ r'!OD :5=O PRoCVIETORY
669 I FSCOREZ >9950 PROCV ICTURY: END
67A|FS7. OD 9=g llz=tllz+ l: FROCILEAR: PROCFOOL r ENDPROC
6SOIFSZ llOD 9=l OE 57. I'IOD 9=4PROCCLEAR I PROCFOOL: ENDPR

oc
6aOXSZ IK:l) =A. Y 57 (8./.1 =O
T0oPROCLIPDATE: sOUND3, 1 ,50, ?O: FFoCDELAY ( 2@)
T IOENDFFOC
7?Or
Tf,ODEFFROEUPDATE
T4OCOLOUR J: SCOREZ=SCoFE7.+SC7-r PF I NTTAB (? 

' 
I ) isCoREZ: IF

5C7< >O COLOUR I I ! PF I NTTAET (2' I ) i SC7.: PROCDELAY 1f, OO) : SCZ=
O:COLOUR 4: FRINTTAE {?, 1) r CHBa::5i CHFc??5r :6OTO76E

T5OCOLoUR 4: PRINTTAB ( l:,@) r STRIN6t (5'cHR+2?5) i : PRINT
TAB(13,1) !STRING!(5.CHFt225) :: IF Ll'O FoR I7.=1 To L:COLo
UE 3: PRINTTAE ( 1:+I7,O) i CHRjI??4; TFRINTTAE ( 12+IZt 1 ) i CHF'
??5! NExT

T5OCOLOUR 3: FRINTTAB ( l1 , ?9 ) it'Hl ttiAZ
TTOENDPROC
TAsl
T9ODEFPROCDELAY {DEL)
ASOEOLOUR 3: TII'IE=Or REPEAT: UNTIL TIf'lE=DEL
ATOENDFFOC

A;ODEFPROCCLEAR
a4oFoR rz=2 TO ?7.FOR JZ=O'lO 19
a5o | &ao=Hr ttEt{+32*JZ+646} r z: CALL BLANK:NEXT:NEXT
A60ENDPROC
ATAl
BAODEFPROCPOOL
a96coLouR rs2lEol.ouR 4: rF scoRET< I PRINTTAB ( 1' o) ; srRI

RIITTAB(l !24) iSTRINGa(18rCHR'225) ; :PRINTTAB(l'29) ;STRIN

l4o0DATAO, O, O, O,
141ODATAs,6:, ? 1 t
t 42ODATA lO, tO,4?

Bra ro'o
r 3,3,44

l43ODArAO, O, O t e,| O ,47,2t t7i4
l44ODATAO,8, O, O,85, €5,:55, O
1456DATA4S,4A,4A, ? 1 , 191 ,21 ,:1 ,6;
l46ODATA1 17 r 52, ri? tcl, t?B,64 r@ t8
147ODATA64, O, O, S, O, t 2A, 1?8 t g
14B@DATAO, O, O, O t fl ,21 ,21 , ?1
149ADATA5,6Jt?1 r4J,J,3,:i,44
lSOODATAl5,6f,,6J,::, f,,;, ii, 48
tsloDATAO,4?, C r 42,6f,,2r,2i,53
l5?oDATA21 ! O,OtO,OrO, O,O
1s3ODATA4A,4A,:1,21,:1,21,?1, ?1
154ODATA4B, t 6,21 ,2l ,21 ,21 ,:1 t:l
1:SODATA5:1,3?, O,6, O, O r O, O

tr tr
IgREr**+************
zOREfr+ Skoogs
f,oREll* by
4ORE|.!* iergarEt *
sOREl"l* StangEr
60RE|'lr (C) 1983
TOREll**i**+**+***++*
AOPRINTTAa(lO,23) iCHR'131r "Press RET|JRN to continue"

r REFEAIT UNTIL GEa=13
9SI10DE 2: | &FEOO=.9 r 0206A: PROC INI T: PROCPOI]L

l OOREPEAI: PROCI'IAN: PROCi|AN: FROCSKOOG: UNT I L FALSE
11BEND
,20,r
l3GDEFPROCINIT
14OPIE=&2CAO: BLANK=&2CEO
ISODI|I P(lArtJ):DIH SC(5)rDIl'l 5C$ (5)
l6OSCOREZ=6: L=2: SC'/.=@r uZ=r I S7=Ot 87.=l I DII'tXSZ (5) I DIHYSZ

(5)
t7aDy 7.=OrDXl"1,7.=6! HZ=O: FOE I7.=1 TO 5:SC:'(I7)=STRINGS(1

O," " ) ' NEXT'
t8asc'=STFING:t (255, "*" )

19O*FX9, A
?oo*Fx 10 | B
2lOENDFFOC

2sODEFPROCP {LZ, 87, BASEI)
24!l | ?'1O=BZt tUBg=Lz
?5OCALLPI C

2 6@LZ=LZ+ 6 4 q I BZ= B AS€?
27A I S7B=Bilt tt.BO=LZ
2AOCALL PIC
29OENDPROC
300:
SIODEFPROCU (LZ)
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G5(lStCHR$225) i
gOOCOLOUR 5: PRINTTAB ( 11,?9) i "HI "iH7-
gIOCOLOUR 5:FOR x=l TO rE:FOR Y=l TO 13!P(xtY)=6:NEXT

: NEXT
92OFORIZ=1 TO ?+rNT (2* (4/hrz-8.7s) )

93gIE1+BND ( 16) rYraND{ll).IF F(X,Y) )OGOTO93!!
94OP(X'Y)=1
9505CREEN=HInEr+tr:*X+ I :Ag*Y
96OPAOCP (SCREEN, &:D2O, &2D4O)
976NEXT
9AOXTZ=RND(18):Yi.\Z=RND(1:):IF F txn'/.,Yt1Z)-@ P ( X1.17., Yl',12 )

=f, ELSE COTOgAO
996SCREEN=HIl'!EH+;2*XrZ+ r:AO*YHz

lOOOPROCP (SCREEN, &?EAG, &?ECO) r FROCDELAY ( 50) r IFSCORET., 1

PROCUPDATE
IOlOIFSZfiOD 9=l E:'.=3
1g2O lFST.l,lOD 9=4 GZ=s
lgf,qIFST- MOD 9=O GZ=1
1O4OFOEI7.=I TO G7.
lESAXZ=RND ( 1A) : Y7.=RND ( 1.i) : IF F i x7.. Y:a ) =O AND ( ABS I x7.-Xl.lZ

) )3 AiiD ABS(YZ-Yr'lZt Ji) P<X:{,YZr=?t SCFEEN=H I llEM+]!* xZ+ 12
BO*YZ : PROCF (SCREEN,t:D6O!9,:DBO) EI-SE GCTOIOSO

IO6Q,XSZ < IZ) =X/. I YSZ I I Z) ='f7.
ISTONEXT:5OUNDI, 1 ! 50,20
lOAOFROCDEL AY (:O)
1O9@ENDPROC
l lAgr
l l TODEFPROCXAN
11?O*FX 15, A
1 1 .ioscREEN=H I rlEl!+7.?* X|'1,7, + 1 ?eg *y t11Z

I l4ODX|1Z=@t DYl17L=q
1150lFINI{EY (-66) AND Yl'lZ)l AZ=&:DEB: BZ=e,?DEO: DYI'{I=-1
l l60IFINlrEY (-98) AND Yl'lz.i1; AZ=&:EOO! EZ=&:DEA: DYI'17:=1
117@ IF INIiEY ( _51) AND XllZ).1 DXI"IZ=-1r AZ=&2E6O: E7-=t?EEo
1l80 IFINI{EY ( -55) AND Xl'lZ<18 DXI'12=l r AZ=la:EzO: EZ=&:E4@
I I ?OF ( XHZ, YH?() =O: Yt'lZ=Yl'12+DYll7: Xl'17= Xl"lZ+DXrZ
1260lFF (Xt'lz, Y,'lZ) =l FFOCU ( SEFEEN ) : SCREEN=H I l'lEM+f,:*X117.+ 1

:AO*Yl'12: PROCCRUNCHT ENDPROC
1?1@IFP ( Xl"lz, YtlZ ) =1 PROCU ( SCREEN ) : PROCDFOWN: ENDPFOC
I ??OF { Xl1Z , Yl,,lrl ) =.j: I FSCREEN=H I l1El,l+tr: r,X1,17+ lzg!]xY /, A7.=9?E

AO: Bz=&2EcO: GoTO r !60
1:;BPROEU {SEREEN )

I l4OSCREEN=H I trEl,l+3?* xflZ+ ! ?8O*Yl'17.
I2SOSOUNDl t:, ?OO r 1

1:6OPROCP (SCREEN, A7, BZ )

T2TAENDPROE
12AO:
l29ODEFPFOCCFUNEH
l;IO0FFOCF ( SEREEN, &?D6O, t,zDBO ) : vDU l9,:,!@,@.@,4
I f,IOSOUND 1 , f,. t 70, 1Or FROCDELAY (:OO ) : VDUl9,:,:, 1A. O, O, @

Itr?OL=L-1: lF L<B FROCENDGAHE: ENDPROC
taaqlF SZ XOD 914 5Z=52-(SZ tlOD 9)+4 ELSE IF Sz rIOD 9l

lO SZ=S7- (5Z|,1OD ?)+1
lS4SPROCUPDATE: PROCELEAR: PROCPOOL
lf,5OENDPROC
1-160:
l trTODEEFROCDROI{N
1 :TBOSCREEN=H I l',1E1'1+ 32* Xn:z+ 7?BA*Yfiz,
tJ9OPROEP (SCREEN, &2EAOr &204O) : SOUNDI ,3, 170,4: PRocDELAY

( 100)
I4OOL=L-1 : IFLIA PROCENDEAI'IE: ENDFROC
l4lOIF 5Z llOD 914 SZ=SZ-(SZ l'lOD 9)+4 ELSE IF SZ nOD 9

'O 5Z=SZ- (SZHOD 9) +1
I42OPRACUPDATE: I FROCF ( SCREEN, &:D?O, &2D4O ) : PROCCLEAF: F^

OCPOOL
l4f,OENDPROC
144!|r
I4sODEFPROCEND6At,IE
1466*FX 15, O
I4TOPFINTTAB( 1,29) i "6AtlE Ov!F"t
I4AOIFSEOREZIHZ HZ=SCORET-
I49SPRIiITTAB { 11,29) t "HI "tHz
I5OOPFOCCLEARr PROCUPDATE: FROCDELAY (2OO)

l5lOIFscoRET>SC (5) PROCI,IESSAGE: PRoCSORT ELSE F=6
I52OPROCSEoREEoARD : PROED I SPLAY
r53gL=2! SCZ=O: xz=r: SZ=O r Gz=l: SCOREZ=O
IS4OFOR I=1 TO 5rXS7.(I)=o:Ysz(5)=O:NEXT
ISSAPROCPOOL
IS6EENDPROC
r570:
ISAODEFPROESELECT
!59OIFEZ=1 KZ=l:60Tt]l51O
16OOEZ=RND (GZ) : IFXSZ (KZ) =O AND YSZ (Rz) =o EoTOI 680
I6IOXZ=XS'{ lKZ, | \Z=YS:(lK7.)
l6zOENDFROC
1630:
l640DEFFROCVICTORY
1650lrFSCOREz>995A 60T01680
l66SIFL<6 L=L+1
l6TOPROCUPDATE
16AAFORI=I To lo
I69OREADAr READB
t TooSouND? t - 15, A,:*a
l7l@souNDz!oro,:
l7?ONEXT: FESTORE
173O5OUND?, O, O,4
lT4OPROCDELAY (5O)
lT5OENDPROC
l7 &81
lTTODEFPROCI"IESSAGE
17AO*FX 15,S
179O*FXl l.,O
ISoOCOLOURJ: CoLOUEI3?: CLS
IS10PRINTTAB(1,5)i"YOUR SCORE IS IN'
lA2OPRINTTAE(1,7)r" THE TOP FM"
I Bf,O INPUITAB ( 1,9) "SC$
1B40VDU 7
185OIFLEN (SC$ ) ) lO PRINTTAB ( l, 9) ; "SHORT NIChNAI'1E I " : PROC

DELAY(2oO) :FOR I=9 TE 2aTPRINTTAB(o.I)lSTRINEi(20," "):
NEXT: COLOUFJT EOTO lB:O

Ig6GENDPFOC
1870:
IAAODEFPROCSORT
1A9OFORI=5 TO I STEF-1
l9OOIFSCOREZ>5C ( I ) F=I
191oNEXT
192BIF F=5 GOTOI960
1?36FOFI=4 -rO F STEP-I
l94OSC ( I+1) =SC ( I )
l95OSE ( I+1) =SC5 ( I ) rNEXT
196OSC {F) =SEORE7.! SC+ (F ) =SCg
l9TOENDPROC
19BB:
1 9gODEFPROCsCOREBOARD
2oOOCOL0UR 1f,?! EOLOURS: ELS
?OIOPRINTTAE (Or 1) i STRINGS (20, '* " )

2O?OFRINTIAE {O,26) i STRINE:f (20' "+" )

2OJOFOF I=l TO 16
2o4oPRINTTAB(@, I ) i "*irTAB( 19, I ) "r" r :NExI
IOEAPRINTTAB(1,28) t "Press SPACE EAR to"sTAB{6,:O) i "Eon

?A69ENDFROC
:a7er
?SADEFFRI]CD I SFLAY
2g9OFRINTTAE(4r 1) i "THE TOF FIVE"
2rg6OR I =r TO 5
?! IOIFI=F COLOUR1l ELSE COLOURS
212AIF SC(I)=O 6t]T0?150
2l3OPRINITAB(1,2+4*I ) i Ii " "i
?l4OPRINTSC* ( I ) i : PRINTTAB ( 15,?+4+I ) i 5C ( I )

2150NEXT
?166F=O: SCOREZ=O: +FX 15, 1

2lTOFEFEAT! UNTIL GET=3?: CLG: ENDPFOC
2lAAl
?1gODATA 6?r3,69,2t73,3 173,?,69,2,7a,?.69,2,61,2,43,2,

PROGRAMMING/GAME
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Gordon Taylot

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
enhylevel 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 sockgts built
in to the standard machine -
each capable of holding up lo
15K- 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 f40 - or in
RAM - as with the Solidisk
Sideways Systems.

GETTING
STARTED
The entry-level syst€m -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 som€
earlier systems), along with the
built-in sideways ROM sockets.

The secondJevel system -SWR32 - provides two such
banks and the top level sgstem -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 (c) The systems come with
some exciting software - in-
cluding (for the SWR128) a pro-
gram which enables 64K files

with WORDWISE and a very fast
spelling checker for any text file.

The hardware fot 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
lnterface, gou should have no
problem with fitling the Sideways
Systems Basically. they only re-
quire the plugqing in of com
ponents and the connecting of
some control wires. Full fitting'to'
structions are given in the user
not€s - and a trouble shooting
guide is provided in case things
go wrong. It is comforting to read
that "the computer cannot b€
damaged by wrong conoections"

- though this should not be
taken to ridiculous extremes. if
you preler, you can take or send
your compuier to Solidisk in
Southend for fitting the Sideways
System - as I did. They are also
most helpful in sorting out pro-
blems, either by you calling per'
sonallg or over the telephone.

SIDEWAYS
SOFTWARE
The software is supplied on a
single utility disc - common to
all three levels - of 401rack 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 tvpical 8K language takes
about one minute with tape. If
you require media in othet for
mats (e.q. 8o-track and/or dou-
ble density discs), Solidisk will
either Drovide 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
desiqned to work with the stan-
dard Acorn 0.90 DFS - notably
by "patching" it to enhance ils
frn.tions 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 Sidewags
Svstems since their introduction
in September 1983, it is worth
noting that the software has
underqone rapid evolution. Il
now presents a very ftiendlY user
interface as well as including
several powerful new programs.
Existinq owners are encouraged
to exchange their earlier discs (or

to bug new ones lor a nominal.
media-only charge).

Hence start-up is by the now
classic method of inserting th€
utility disc and pressing SHIFT &
BREAK. lhis aulomatically
CHAINS the MENU program -Irom which all the ptesent 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 0 to F).
Although the Solidisk Base Unii
has taken the rightmost socket,
15 (F hex), those who know their
machine well may be surprised tg
see that their remaining firmware
has apparently moved from
banks 12 to 14 (C to E hex),
which it formally occupied, to
banks 0 to 2. This shift - €t
fected elechonically - is the
result of installing a Sideways
System (or indeed, of a Sideways
ROM Expansion board).

The MENU program also
"surveys" your machine to deter-
min€ the number of sideways
RAM banks available. It initially
shows 0 for a standard machine
(or a faulty installation), 1 for a
SWRI6 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 ol the display
is the Disk Directory - from
which gour curr€nt file re-
quirements may be selected. This
directory is created aulomatically
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
ate what Acorn calls
"languages". These may be pro-
gramming languages (e.9.
BCPL, PASCAL) or other wholly
machine code programs such as

The Soliclisk Sideways
Systems offer the

opportunity to break the
RAM barrier.

,.
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Full Sideways System
word processors (e.g. VIEW.
WORDWISE) and spreadsheets
(e.9. BEEBCALC).

Another class of sideways
files are utilities, such as toolkits.
monitors and screen dumps.

Yet another class of
sideways liles are the various fil-
ing systems, such as NETwork,
Teletext. IEEE and Winchester.
These each take additional
workspace from uset 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 wot-
thwhile to hold these on disc and
"instal" th€m only as required in-
to Sideways RAM.

Solidisk recommends that
you create your own disc(s) to
camT such sideways files. This
may be done bv saving from gour
existing ROMS - using the mini-
ROM carrier provided - during
and after fitting th€ 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 th€
IBOOT 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 belor€ 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 fil€ is
TYPEd in {to main memory), a
BASIC program is CHAINed and
a machine code program RUN.
After pressiog the BREAK key to
leave the MENU program,
sideways files are enabled by typ-
ing * filename - as usual.

PATCHING UP
DFS
Another major utilily program
which may be selected lrom 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
8O-column mode. For example.
it increases the space for text in
VIEW using a DFS in Mode 3
fuom 9726 to 12542 charaders

- 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 lor both 4O- and 8O{racks,
along with a verifier, as part of
the enhancement. !n addition.
STL150 has a command which
enables any one of the five par-
tial, 3O-Iile catalogues to be
readable by the standard DFS.

Such an extended catalogue
is again very usefulto a word pro-
cessor user, since ordinary letters
can give ise lo very many short
files. These often fillthe catalogue
long before the disc is filled -particularly when using 80'tra9k
discs of 200K per side.

The remainder o{ the pro-
grams on the utility disc are in-
t€nded for us€ 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). lt provides only the
standard 31 file catalogue but in-
cludes a number of extra facilities
Ior use with the RAM Disc.

One of these allows the
spooling ol data (e.9. graphics
screen files) to disc for later p.in-
ling '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
th€n *TYPEing of text on a
standard machine - but this can-

not handle data or print in
background).

TOP END
Top level, SWR128 Sideways
System offers a great deal to
users of word processors. Even
by its€lf. the RAM Disc can be
used with VIEW to hold the "file-
in" and "file-out" for "continuous
proc€ssing". Although both mutt
be pres€nt on th€ one driv€, thus
limiting either one to 50K max-
imum, the file operations are
much faster and quieter than with
a mechanical d ve. 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 SCBIBE could be almod
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 bufler for a (single) text file,
providing 65251 characters ftee

- almost 64K.
After loading STLDISC,

selecting WORD64 causes
WORDWISE to be copied into
Sideways RAM bank 15 frorit
your firmware versron, together
with a "patch" which enables
"overlay" operations to and from
thp 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

HARDWARE/SOLIDISK
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Second level. 32K
checker, which is amazingly fast
when used with the Solidisk RAM
Disc. (lt can b€ us€d without the
RAM Disc but with two
mechanical ddves but its us€ 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 prcgram -SILEX - into the main us€r
RAM - again with iust one func-
tion key. Text is read in blocks
from the disc in th€ mechanical
drive and scanned at more than
1000 words per minute, wlth all
the unrecognised words being
put into a buffer. On reachinq the
end olth€ text or filling the buffer
with about 330 words, it of{ers
you each stored word in turn to
accept into the dictionary, pass
over or mark (with l). You can
then use your word processor to
search for, and conect each l-
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 dictionades can easily be
cr€ated, possibly for specialist
subiects (e.g. law, medicine,
engineeling) 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
prog.ams may already be
assembled directly from word
proce*sor files (using * EXEC),
Solidisk hope soon to offer a utili-
ty to run long BASIC programs
held on the RAM Disc. II realised,
this will make the SWR128 (or
Solidisk) even better value, since
it would become an alt€rnative to
a second (6502) processor.
However, processing from the
RAM Disc would be at around
hal{ 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 @K)
than for the s€cond processor (al
up to 44K). Moreov€r, 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 oI the
hardware, the 3 utility programs
and the 2 application programs
mentioned above. There are also
a couple of help/info files ,nclud-
ed in the software. An extended
manual is being written and is
promised for an early date.

The lower level Solidisk
syslems are already viable alter-
natives to ROM expansion
boards, while the top levelsystem
can also save you having to buy a
s€cond disc drive (to which it is in
maoy ways superior). Likewise,
the Solidisk enhancements to the
standard DFS are altemadves to
other enhanced DFSs. The
power of the Solidisk Sideways

RAM/RAM Disc software is
already considerable - with iG
ftiendly 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-
sp€ct of being able to run long
BASIC programs, the top level
Sideways System could also be
an altemative to buying a second
6502 processor for many us€rs.

Even now, the Solidisk
Systems offer excellent value,
both to the user much concemed
with managing filing systems,
utilities and "languages" more
flexibility and to thos€ 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 Dsc "overlay"
techniques to spreadsheets and
databases.
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h,HAT THE SOLIDISK

i,IEHORY MAPS (SIMPLIFIED) UJITH

SIDEI.,AYS SYSTEI{ DOES

ADDRESSES AND BANK NUI.IBERS IN HEX

a) Standard l"lachi ne &FFFF

HEY

l'lach i ne Operat i ng SyEtem ROI'!

lrlord Procesgor ROH

BASIC Language ROH

Di sc Fi I i ng System ROI'I

SFare ROI'I Soc ket

Screen and Proqrem RAI'!

- Disc Filing SyEtem + "Patch"

tto
RB

HOS -
WF

EAS _

DFS _

FAt't -
DFS+F

i&cooo
WP iEAS iDFS

ROH iRot4 i RoM
CiD

ROr,l
E

i&aooo

RAI,I

_i&4ooo
RAti I

i n RAI'I ban k r _ i &oooo

b) trrith 5ol idisk stlRl?B instal Ied
- tron+igured aE B Sidewa'/s FAI'I bankg

&FFFF
HAS i
ROt4 i

I &COOO
:WF iBAS DFS i

ROH i
B sid

.*

I

ewa I ys R A14 Ea nks
*
F

ROl.t I ROt l
o:1

* + + .*

D

t
4 6 A E C E

&aooo

RAI'T

_ i &4ooo

RAI,I i

| _ I &OOOO

E) With Solidisk StrJRl?A inEtalled
- con+igured as a RAM Dlsc o+ loo t: + 1 Sldeways RAM bank

&FFFF
t10s
ROr,l

ooo
i trlF i BAS I DFS tDFSi iRAt"ti Diisc ilooi K I
ROr't i Rot4
oi1

ROH
2

i +P* i +++ i+*+ l*** i*++ l*+* i **+ iRAll i
3 4 5 7 iBi9iAiBiciDiE Fi

r &Booo

RAII i

_: &4OOO

RAt4

_i &oooo

HARDWARE/SOLIDISK
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ANSOOK
DISC DRIYE SYSTEM.

ARECORDf3SO.
If you're upgrading your BBC Micro to a

disc system, you can get unbeatable vrlue from
Opus.

For instance, you can buy an Opus 58(X)
drive with 400K single densiry for onlv
s259.95.

And for only5,120 extra we'll gir,'e you our
new double densiqv dlsc interface.

Specially de',.ek>ped bv us, it effectivelv

doubles the capaciry of your drive, giving
you an 800K s)stem for only$379.95.
And that includes VAI and carriage.

Our Double Densiry Interhce can
be supplied with any of the disc drives
listed below And it is not arailable any-
where else except Opus.

To place your order, post the
coupon or buy direct at our showroom.

THEORGAIiISER DESK.
r ti4r nr.ltti,r rt,,nrr,,r t'irnrtr
.l-rrgr t)rsk-li,t) \r(J
.l.(x\ (r \h!11l, )r l'xl)(r ll(r,k\li)rxgo
.-krk Frni\lr

.,\nrIrlc r(r)nr in lrorr ()lthr rhcll li,r
\r )Li n ) sn,, )nrl,rr.rhl\
()nl\ 459.95

TLOPPYDISCS.

opus 5.{02 Double Sided,10 Track- 5{x)K.
Unf()rma(ed R)rma(ed:2(X)K Singlcl)ensity
r(x,K I )r'uhl( I )cnsiry-.4229.95

()pus stll)o Douhlcsklcd llo 1r)'liack-
I Megrbyc []nf()rnlartrd liirm:ulcd 4(x)K

srnglcDcn\h ,{ )K Ir,uhl( U(nnn g25t9t

5vr" Discs-s.irh tull 5 lcrr ilxrranl'+ frec phsric librery c'$c.
S ss Dlt9,9r,i)r Ii)
s sD Dg23.9tli)r lo s s lil) Tr.ck r29.0O for lo
D s D. D526.9t lor lo D s 8onrck53l.9t for 1{)

8"Discs.
s ss.'Dt21,50. s sp pt28.50. I) sD/D629.95,

GOVERNMENT & EDUCATION DISCOUNTS GIVEN.
QUANTITYDISCOT]NTS GIVEN.DEAIER ENQUIruES TNVITED.

()I\rs ilti).1 D()ubl
t nli)rnrxrrcd k)rm

Sidcd lloTra.k I }lcgrh\
rucd .r(nlX SinSl( l).nsin:

8r,r,ti l),)ubl(l)rn\rr! L299.95
\\ rt.h:rblc Hr) {oTrr(k
.,,1 l(lghr . lncludcr(ir\c.l(.d\rn(luIrIIr( \drs(

oPUS sr PP,ug! !l!.
158 (-xmber$ (ll R(,.'d.1.( n1d(rr SIi; IrLlu
, 4,rnrrrg h,'ur. .',n, i,'n' \1,'nJJ\ l flLlr\ rft ,,1 -r)l 8(,r,8

.,,n,I v,t1,n \rrurrl.r\ Nl ,)l -,,t,,tis
STOP PRESS.
larir)u\ ()pus pr( )clur$ .rrr ir!:rhblc lr(rIn \\ t{\rrrrth. sp!(lrum and

ALL ITL\IS ARE GTIA&ANTEED FOR T2 MoNTHS AND ARE
SI ]ITABLI FOR IISE VITH ABC ANDOTHIR I-TADING MICROS

DTIAL DRIVES.
.riitrLr:rl txrr$.rre rncr.rlcrscd s itlr
sct)irrl! p()$(r soppl\r
(\)usl)rul 5.roLD Sirrgl(srdcd ro lix(k
-lrr(rK rrxrK (m lrnc {,379.50
()pu\1\r.rl 5rr)lD D,,ub1(11\id(d rrr-lir(k
ror)K ,loox (,n Ln( 1.t59.95

( )pu\ I )u:rl 
']l 

)l rl) I), )ul)lc\r(l(J s(I rr IIrrLk
soox I (r \le,.ab!Ic (r) lin. 5.199.95
(\nrsl)rrxl5i1o.ll) D0ublc5rd(d u{r Ir.r! k
sooK lt)llcgxh\1e(nrlinc t599.95

DOUBLE DENSTTY DISC INTERFACE
Tiiulimrlrrc.{c,,rn c,,nll.rrilllc,dLsLrrrlcrla(( li)r \1)ur BIIC rrcr)
.t rlirics ()n R()Nl including Fi)rnrrr rn(l \(rih: lapc t() disc trrnslc( rul(nDxli('
.lo 80 trick selccri()n, irut()maric dcnsir\ \rlr.tt)n. unlquc fir$\ (1)l)\' r()utinc
l){^\rrful rrrchinc c()de ()pcrutinB s!'stcnr Srying up t() -1.18 tllts. r'lo' ,lirsltr thrn
singlc drnsit} Eas) to insull
ttrc us(r nlrnual supplicd -- 5120.00
MONITORS.

,lrl lrx( r b.N,llR,'.(l l,nal, r \l'S rrhl: Pl.'r,
\r.! (ALL PRICES I\CLI DE \14T& CARIUAGE

_5t9.9'
_a99.95
_5r.95
.Limitcd quantit_v

_5rt739
_x.279.39

a!

r--&-

l-l''(;r..nsi.ecn--
I.l'Amh(r)(rccn
LcJd r,!(r,nnccr r,r BBC M

o!:x s()ck deliver_v .l.lluflz Eandt\ idlh
I4"JVL Ci,lt,ur V()nrlor - Ycd R$ 

-

la"JvC Colour Vonilt,r Hrgh Rcs 

-
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oPUS l" U!(r!o@!'Ej
trJUbl(srdc(l ro l'rr(kl)ri\( i,\1(g1buc
L'nii)rnlxrrr!1.
.T\ icr thc cxpxriir- (n\ line ()l(,rhrr.N .lllxbl( (1fi\ci
.-rn,l( \rn$lcl,,r..rr\ I('h l','rl.l( I\'|hI\
.!:x srr ick d(lr\ (rI
. l ms ;l((c\s lin(
.1.()\'c\l p( tr! cr c()nsurnpri( rr drr(1rrlI1\(
.lnclu(lc\ ( x{. lcads xnd urilirc'(lrn
.-li)rellv c()nrl).urble \ rth a L, (lr,\(\

5rnslt I)n!( 5229.95. I )L,rl I )fi \ ( I,i59.9t.
5r .'JAP$IESE DISC DRIVES.
SINGLEDRIVE.

()pus irol srnglrSid(d rlr'lr:r.k .l5oK
( nli)flnxu(!l [(,rmarrcLl] llx)K srrrgl(l)rnsrl!:

.l(roK l)( )Lrlrr l)(nsin-- 5179.95
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Microdiscvg.
Phlo

Mark Webb

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 direclion.
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 subjecl to lhe
same sort of competitive marke!
that saw the rapid drop in prices
of home computers.

The time also seems righi for
jnnovation. The Hitachi 3' flop'
py disc has proved a popular
newcomer and the softu'are
houses are now taking the hint
In the computing world at large
however, the Sony 3'format
iooks like b€coming 'standard ras

near as you can get in compuaog
terms anyhow). Electronequip. a
south coast distributor of Acom
and Torch products lrom the ear
ly pioneering days. have nou

Two brand new data
storage systems

breaking down price and
performance barriers.

BBC board. One worry is the
necessity to cut two resistors. In
practice it's a simple oPeration
hrt BBC owners mau have reser-
vations about pirmanently
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 intedace can
apparently run up to eighl drives
which miqhl come in handv in an
Econet set up. The filing system
uses uo less memorv than con-
ventional DFSs and PAGE is
moved from &EOO to &1600.

The most interesting aspect
of the Phloopy is th€ 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 enor checking. The micro
processor, which rides on board

bequn lo dislribute the Microdisc,
a d-rive based on the 3' Sony for.
mat. It is the smallest ddve on the
market. not much wider than the
hard cased disc itsell. 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
quarter 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 oI the
faciliries found with a typical disc

filins svst€m. The Phloopy's
method of storing data and its
speed set it apart Irom previous
tape drives (lkon's improv€ment
on the Hohb,t the Ultradrive. of-
fers 1200 chracters per second).
The obvious parallel is Uncle
CIive'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
and a couple of plugs go into the

CONTINUED OVER
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Phloopy with on boatd microprocessor

LFS commands
the unit. controls an efior check-
ing sgstem 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 Iour
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 cunentlv using
cassette systems.

lf the software backup
emerges to support the hardware
per{ormance then Phloopv could
prove an excellent buy at !99
plus VAT. With the necessary in-
rcrtace (126 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
f198.95 including VAT. If an

Acorn DFS is already fitted to
your machine Elechonequip will
swop a Micro DOS (MIDOS) for
your Acorn ROM plus f13.80.
They will also sell you a MIDOS
EPROM for f25.00 if vou prefer
to hold on to the Acorn ROM.
MIDOS supports all the Acorn
DFS calls and also offers the
*MICRO and *MINI {5%')

commands to switch between th€
two types if necessary and

+ SHOW to display the currently
s€lected system.

The *FORM utility offers
the ability to format with 45
tracks, &00 to &2c. (The 3'
diskeftes offer 80K storage for-
matted). ,t VEBIFY 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 Elechonequip.

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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Unique nine thck head
MCO , uses BBC as

ment- Five and a quarter lloppy
discs dominate the supply of
quality software, especially in
education and busine ss.
Microdisc oflers the option of
working in conjunction with a
5%'. but ,t BACKUP is not
available to transfer software
across to vour 3". You will have
to conneci up both drives or load
tnto memorv, disconnecl th€
5V1", change to Microdisc with
*MICRO. connect the 3" and

save to disc - a very risky and
time consuming business.
Phvsical connection seems the
oniv practical possibility. Phloopy
uses the disc interface so disc co-
pying is out. Backing up from un-
prolected cassetle software
should prove no problem.

Much depends on the will'
ingness of softwar€ houses to get
involv€d with these new systems.
Both offer considerable advan-
taqes of cosl and PhYsical
ch;racteristics over lhe 5V4'
drives. Both use cartridge tYPe

storaqe 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 d€al with
rhe 45 track lormat. The
Phloopy's Loop Filing System of-
f€rs the ess€ntial filing sYstem
commands with no frills.

The Microdisc scores in be'
ing able to plug strarght into an
alreadv existinq interface with a
n.* EPROM all that is needed.
Phloopv's cartridges cost e3 50
(€3.00'each rn packs of five),
whereas a 3' diskett€ will knock
vou back f4.95. The PhlooPY
iape technology is a big steP for-
ward and the high performance
couoled with att'active Pricing
Dromises a rosev future for an all
'Bntrsh product. The Microdisc
Drive will find a market amongst
ihe orowino number of BBC
owne;s mo;ng ovet to 3' disc
driv€s and who natutally want a
low cost, tobust sYstem Further
information can b€ oblained
Irom: Phi Mag Syste ms,
Treooniooie Industrial Estate,
Patriouitrl S Cornwall TRl l
4RY. (Phloopy) and Electrone-
ouio. 36-38. Wesl Street,
Fur"harn, Hampshire PO16
oJW. (Microdisc Drive).
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OK

OK

OK

BBC'B'32K
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+ yTs.

FAIRYLAND ADVENTURE 6-9+ yTs.

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 f,10 each (incl). Child's name,
friends, siblings, favourite pet or toy, etc., will
appear rn program. Send details wilh cheque.

O.K. PRODUCTS
65 Rainsborowe Road, Colchester, Essex.

?
ARE YOU i'AKI]{G
BESTUSEOFYOUR

BBC
USER PORTS

?
II

MHzl/OII{TERFACE
Provides 8 Control Outputs and 4 - 6 Signal lnputs for
Robotic, lndustrial & many other control applications.

Available in Kit form or fully assembled & tested.

lMHz l6BitVlA
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 I Bit User Port to operate all
types of Servo motors - adapts to any 8 Bit User Port.

USER POBTDECODER
Converts the I Bit User Port to provide I Addressed
Outputs,4 Data lnputs and a 4 Bit Data lnput- many

different Add-on units & projects may then be connected
to enable one or all projects to be run simultaneously

under program control.

ELECTRON!/OINTERFACE
This usefull lnterface provides theElectron with a normal
BBClype I Bit User Port PLUS capability ol 16 Bit Port

or Printer Output plus 8 Addressed Outputs, 4 Data
lnputs and a 4 Bit Data lnput.'Enormous potentialforall

I{IKAM 6502
MICROCOilTROTTER

A Star product which enables
proqrams developed on the
BBC Assembler to be down-
loaded viathe R5423 Port and
blown onto EPBOM. The
lvlicro Controller will then
autostart on Power uP to
pedorm as a dedrcated Stand
Alone unit.

a- .".- '=,,..i.!to-''dt
Applications include Bobotics,
Data Logging, Timing,
Machine Control, Speech
& Sound Synthesis etc.

types of applications.'

MAYFAIR MICROS
362 YORK ROAD, LONOON SW181SP

01-870 32ss

396 75

224 A5

20125

201 25

224 85

JUKl6100

MANNESMANN IALLY MT 80

SE KOSHA GP lOOA

345 00

l9s 00

r75 00

175 00

r99 o0

T()P

SAt,INGS
349.00

68 00
195 00
142 00

156 51
165 2l
36 5l
59 50

r/9 99
139 99

63 43

1575 00

799.00

1600.00

1811 25

918 85

1840 00

401 35
7A 20

224 25
163.30

247 25
278 30
37835
43125
494 50

34 50

207 00
332 3s
500 25
454 25

EPSON FXSOP/T

OKI MICBOLINE SOAP
OKI MICFOLINE 82A
oKt t\, cFoLlNE a3A
OKI M CBOLINE 92P

COMPUTEFS
COMMODORE 64
coMMoooR€ 154r o sK
COMMOOORE C2N CASSETTE

SANYO MBC555

EPSON OX10

215 00
242 Cn
329 00
375 00
430 00

30 00

130 00
289 00
435 00
3S5.00

Please wite for full details & prices toi

KELAiI EilG!1{EERI]{G LTD.
Circuit Products & Components Division.

27-29 Leadhall Lane . Harogate.
Norlh Yorkshke HG2 gNJ.

A FABNELL ErEcTBONrcs coMeerv Tel: (0423) 870938.
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SPECIAL OFFERS
PHONE FOR DETAILS

tlr

Authorised BBC Dealer &
Service Centre

Bel

M Ct370A
Mt{KVtS2
Ml'lKvts3
M Mt43t
MirMr44t
Mt{M t 451

Mt{t{1534
Mt{[3534
M N4430
MI{t{4432
Mt{t{4137

14" TVlMonitor 8217.00 + VAT
Monilors

CableCE 370A Colour BGB Monrtor

Kaga l2" BGB MonirorVisiofl lllMedauml
(.ga I2" RG8 MonatorVirion lll(Hi)
Microvit.c t43l l4" Colour Monitor {BBCI

Microvillc 1441 High R.s l4" BBC Monitor

Mrcrovrrec l45l MediuD nes !4" BBC Monilo.
Nordmende 14" TV/Monitor
Nordmende l4" Tv/M0nitor with romots contrcl

Ilordmende 20" Prestige W/Monilor rcmole

Nordmende 22" Preslige W/Monilor emole
t{odmendo 27" Prcsr ioe Tv/Monilo r lemole

El€ctronequip iE an authori36d Acorn servace centre and has
bgqn an Acorn dealer sinc€ the introduction of tho Alom.
Our demonstration laciliti€s rnctudo 20 station Econel and
torchnet sy3tems.

R.t. B8C Mic ErVAT tncVAT

AilBol 88C Modet B Micro Compul.r 348.26 399.00
Al{802 BBC Mod.lB wlh tc0n'l lnt.rtace 389.14 446.00
AliBo3 BBC Mod.l8 ryirh 0isc lnredace 426.59 499 00
AN804 EECModelBwhhDisc&Econ.tlnle .ce 467 45 536.00

3" Micro Disc e129.95
(inc. VAT)

Disc lnlertace & Drive
e198.95 (inc. VAT)

Micro Disc Drive ror the BBC Macro i.
The Micro disc drivsofl€rs a melhod or low cosl quick accoss to
programs. The drive is essentrally a small version ol a Sl c,isc
drive and oflers srmilar lealures lo the la.g€r dnve.
The dala is stored on a 3' disc. thrs rs enclosed in a protective
hard plastic cassgltg whrch features a w le protect switch.
The micro drive roquires the slandard Acorn drsc rnte ace. but a
new disc liling syslem rom. Acorn DFS may be exchanqed lor the
micro DFS lor Cl2.00. The now mrcro drsc trlrng system allows 60
lales p€r disc surlace and it can rcad and wnle lo acorn DFS discs
Thus al a 51 rnch and a micro tloppy were connecled on the same
cable liles could be lranstered between lhem
Crp.cily: 80.64 X bytes Tr.n.Lr i.t.: 12sibrr/s

Er VAT lncVAT

r 69.00
285.00
399.00
199.00
440.00
299.00
217.00
234.00
417.00
458.00
512 00

194 35
321 .15

458.85
228 85
506.00
343 85
249.55
269.10
47S.55
52 6.70
588.80

stoEwtsE SIDEWISE FITTED

"SIDEWAYS" rom board for BBC Micro
No soldering required t38.00 . VAT

l EPSON
RX.8Of TE263.12 + VAr
fX.8O t365.oe+ VAr

Printer price includes cable for BBC and screen
dump rom is available for C7.50

XOFDME]IDE

lnc VAT

839 50

r 430 60
I666.35
2 58 7.50
2823 25
4082 50

6785.00
33S2.50
3622 50
6497 50
6727 50

661 .2 5

.,el

TD28OP

TC30l
TC303

TC40!
rc403
TC68000

TC68020
TCF500

rcts500
TCH520

ICHS52()

TMC240

Perfectly Made in Britain
Torch Compute6 tr VAT
Torch 280 oisc Pack (Du.l 800K + Z80l 730 00
Torch Work Sranon (No monrror) (301l 1244.00
Iorch Work Stalion ',ulh T0SCA (No monito.J 1449.00
Torch Computer lvvin 400K {nevJ slyle) 2250.00
Iorch Compurer rwin 400X E ToSCA {greyt 2455.00
Torch Compurerh in400X Iloppy& 68000 3550.00
Torch Compurer 20Mb Hard oisc& 68000 5900.00
Torch Compurer rwin lloppie! lCt500l 2950.00
Torch Compurer lwin 400x & ToSCA lCH500l 3150.00
Torch Compuler 20MbWrnchesler CH520 5650.00
TorchCompurer 20MbH6rd Disc& ToSCA 5850.00
Torch Colour Monilor lMC240l s75.00

TORCH &

el: 0

COiIPIJTFRS

Kings Lvnn Branch
sst 3782 ,,*.,,

BBC ii,l,i'

TRADE ENQUIRIES WELCOME

Access & Barclaycard Accepted
Large Stocks - 24 Hout Despatch

Carriage 50p

a
Vlconx
CO-}IRJTER

EIectrcnequIp
!n

. Hampshire

EIectronequry
'36-38 Wesl Slreel, Fareham. )l,anls (oililgl 230670
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Since the BBC offers so much cir-
cuity designed to link it to other
pieces oI 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 ranoe of
their products, from modefis to
monitors and from plotters to
pens and pads. And we haven't
forgotten the new Elechon add-
ons either.

HI.RES JVC
COLOUR
MONITOR
The JVC monitor is not the most
atftactive monitor in the world
but the price tag is reasonable at
f279.39 including carriage and
VAT. The cream plastic casing
just about matches up with gour
BBC {nearer the Electron actual
ly) but you have to put up with
the television style surround with

A special Iook at
periphera! products for

the BBc Microand Electron.
One thing gou do discover with
the JVC HlRes is how lurid the
BBC colour palette really is, no
autumnal colours here but more
a plastic cl€anliness. 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 oflers
fairly cost-effective hiqh resolu-
tion i{ 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),
f187.39 (med-res inc. VAT, lead
and carriage).

ELECTRON USER
PORT AND
CENTRONICS
INTERFACE
As the BBC expands into second
processors, new opetating
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 analooue lo
digital joystick port on th"e way.
Designed by Andy Wieczorek,
senior eleckonic enoineer of
Oakley Designs, these"two pro-
ducrs will be followed bv a
sideways ROM board ind
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-
pon€nts found on the BBC Micro
board, although the design has
had to deal with the skange
operation of the Electron clock -associated with its method of
reading and w ting to and from
RAM. The A to D driving soft,
ware proved a particular difficulty
because' Acorn have left out
some vital routines. Broadwav
have been able to take advantaql
of ao improved NEC 12 bit binary
AiD 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 Elechon
nearer to BBC specification. The
modular system also means thal
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 oames
fanatic. who can now pla"y the
Cenhe Court tennis qame in this
issue of A&B. Digitisers and light
pens also become a possibilitv.
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
t39.95 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 jovstick 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 thrs type and they are go-
ing to benefit from an interface
u./hich can be read considerably
quicker than normalkevboard in-
put, or reading from A to D con
verter. All the major software
houses have been contacted and
we can apparentlg expect a host
of games based around the First
B!,te Jovstick. It costs f24.95 in-
clusive and further information is
available from: First Byte Com-
puters, 10 Castlefields, Main
Centre, Derby.

MICROTALKER
This speech synthesiser ,s intend-
ed for use with the BBC Micro-

the rig
T

ht pane
ghtness controls on
L

onlofl and bri

he most important act
however is that the 580x470
pixel resolution produces a very
sharp picture indeed. Hi-res
graphics demonshations in Mode
O show Ihe accuracy of the
display but as usual it is ralher
hard on the eye with 80
characters and word processinq
applications should consider the
medium resolution alternative.
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computer and plugs directly into
rhe user port on the front under-
side of the machine. Explicit in
structions accompany the hard
ware and ensure that safely set'
ring up the Micro Talker should
prove no problem.

The Micro Talker unit has
one other connection port, a
standard five pin DIN (much
more usefulthan some of the jack
connections on its rivals). This
enables the unit to be linked to
ihe amplifier in your hi-fi svstem
:r wherever, so that you can
broadcast electronic speech to

your neighbours.
There are three main

methods of creating computeris-
ed speech currentlg 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 sto ng a
set of words. Micro Talker uses
neither o{ 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 oI the human vocal
tract. It is up to the programmer
(you, the user) to put the words
into its mouth.

The main advantage oI 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 Ior 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
fiom shops.

R.P.S. Electronics' Microtalk€r,
Unit C200, Saltaire Workshops,
Ashley Lane, Shiple
Yorkshire BD17 75
(0274) 588310.

v,
R Tel.

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 g,ves
much greater flexibility than the
standard Acorn product. The
quality of the voice is perfectly at-
ceptable but rather robotic. The
unit comes with six sheets of A4
documentation and a demo tape.
The documentation is uselul and
contains a list of allophones and
example combinations.

The most striking thing
about Smartmouth is how quickly
you can get to g ps with it. Quite
a short string of numbers willpro-
duce an understandable
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 you
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
be" and "Beam me up Scotty".

A peripheral like a light pen
of speech synthesiser relies very
much on software support hom
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
mav be able to petsuade th€ 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 f42.55
and is available from
Technomatic Ltd., 17 Burnley
Road, London NW10 1ED. Tel:
01-452 1500.
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but at the expense of a grey
background instead ol black.
Whiie 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 l/z inch
from the screen for white
characters. and at r/a inch for the
others {red excepted).

I found the pen easy both to
program and use. With a cor-
rected. more presentable, version
oI the user manual. the Stack
light pen will be a uselul 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 importantlv
for a lightpen is the range of R H
Electronics software which is
available in disc or cassette Ior-
mat. The Lightpen costs f45.95

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 especiallv 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 digna
graphics tracing is now a low cos
reality with the RD tracer. Esse."-
tiallv it is two pivoted tracing arrs
with all the necessary connec'
tions for use with the Model B
(Electon owners will have ro
hang on for their Analogue ro
Digiral converter). Although rhe
arms are exposed. the tracer -*
designed to stand up to a fair bar-
tering from school children rn
use.

Accurate copying is ensured
by the use ol very high grade
potentiometers, giving reproduc-
tion over an A3 tracing area. OE
viously all such devices take a bir
of getting used io but the tracer is
fLln 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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STACK
LIGHTPEN
The Stack light pen is rather a
Jekyll and Hyde product. A good
piece of hardware spoiled by
Poor documentation.

The pen itsell is very much a
pen. Five inches long and 3/eths

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 ol 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'. I hope it is. The
seven sides of A5 photocopying
do not do iustice 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
wilh your particular com.
puter/display set up..The infor-
mation is presented in a clear
manner, but contains a number
oI omissions and erors. An error
in the sample program contained
in the manual, results in incorect
information being given in a table
of set-up conditions.

Using a conected version lor
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
int€nsity settings the p€n correctly
worked with all colours except
red. Increasing the brightness led
to red being correctly detected,

and is available from R H Elec-
tronics (Sales) Ltd.. Chesterton
Mill, French's Road, Cambridge
CB4 3NP. Tel. O223 311,29O.
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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 cosis
t69.95 including VAT and can
be obtained direct from RD
Laboratories Limited. 20 Coun
Road Estate, Cwmbran. Gwent
Tel. 06333 74333.

EXTERNAL
LOUDSPEAKER
CapitalCity Electric have produc.
ed the external speaker system
par excellence lor ihe BBC Micro

and it works on the Electron
too if you are willing to have lhe
wires trailing through the UHF
connector. The actual addition ol
an external speaker is not difficult
and has been documented by.
among others, A&B Computing
rn 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 volum€
conkol.

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 Icannot
envisage any problems with in-
stallation. The connection ends
with a jack plug which can drive
rhe supplied speaker or. if you
really want the n€ighbours to
think they are being d€pth charg'
ed or strafed, into an amplifier.
Games certainly benelit from th€
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 Anhur Road.
London SW19. Tel. O7-947
5198. The External Loudspeaker
kit costs € 16.50 inclusive.

ECONET
PRODUCTS
File Server level one hom Acorn
has now been superceded by

level two, to be used in coniunc-
tion with the 6502 second pro-
cessor. There is also a Super
Level One lrom 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 z1[}oZ.

SJ also produces a socket
box which can come under soft-
ware control lrom your BBC
Micro. The R2 can be used to
conhol 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 atea of home
computing in the near future.
Here for the moment however
are some of the prodr-rcts

available for your BBC.
O.E. Limited have a device

called the Telmod 2 which costs
around the t84 mark and is a
direct connect V23 modem. It
comes with integral power supply
and sits beneath the telephone,
connected at on€ 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 ov er th€
telephone.

The Telemod 2 is available
from O. E. Limited. North Point,
Gilwilly lndustrial Estate, Penrith,
Cumbria CA11 9BN.

IT'S A MIRACLE .
One of the mod flexible modems
currently available is the WS2000
Modem designed and manufac-
tured bv lpswich based firm
Minor Miracles.

The WS2000 is switchabl€

to 300 baud ftrll duplex, 600 half
duplex, 1200 half duplex and
1200/75 back-channel plus
BELL (USA) and CCITT
(UK/EURO) standards. The
reverse l2OO/'15 Baud operation
allows communication with
dedicated PretelMicronet 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 BBC
user to become quickly familiar
with the WS2000 operation.

Minor Miracles will soon
have an opt,onal plug in Auto-
Dial/Auto-Answer Board
!39 00) and a special conhol
lead set (f9.50). This Modem
can b€ set up to answ€r 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 lor anyone in-
volved in accessing dial-in
databases or bulletin boards and
other terminals. The versatile
hardwired WS2000 costs
!99.95. Further information
from Minor Miracles Ltd., PO
Box 48, Ipswich lP4 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 €quipment for
use with microcomputers.

Lowland designs produce a
wide range oI 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. lt costs !78.54 plus VAT.
The range ext€nds upwards to
the Model 1200/D which is
larger and has a double monitor
shelf the cost t89.20 plus
VAT,

There is no doubt that in the
school environment the mobile
station has many advantages
associated with the sharing of
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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
DG71 zEZ. Tel. O5762 3399.

Of course the home user
may prefer something which ap-
proximates the normal lurniture
found in the house. If that is the
cas€ then Marcol of Southamp-
ton have the answer with a rang€
of wood veneer cabinets which
are purpose built to house the
family computer. Although the

mind perhaps). This cabinet has
sliding and lockable shelves
which allow the user to tidy
everlrthing back into the unit and
1o 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
Alhincham also offer a range of
computer workstations designed
for use in schools. The Salford
Computers Workstation is of the
mobile kolley type with different
levels of working surlace.
Especially nice are the two wire-
basket cradles, one for printer
paper and the other for a multi-

way mains plug. Stock have bea
involved with close consuhalb
with the MEP and this sholr,s ir
the features provided.

The Salford is priced i
!57.59 excluding VAT and
represents the middle of thc
range. At the top end is the Ljn-
coln which offers correct workirE
heights, 15' deep monitor sH
and manv other well thought-orr
features.

Also oI interest is the Ktd
Microlock, a security device to
prevent theft or accidental upsa-
Thls costs €9.95. Also availatrle
are a number oI accessories. sale-
tv guards, shelves, trags and so
on. Fullprice and product detaik
from Store Stock Systems Ltd.,
Unit 28, Stag Industdal Estate,
Atlantic Street. Altrincham.
Cheshte WA14 SDD.

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

MODELS AIB ELECTRON
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component parts go together like
standard self-assembly furniture,
the design iocorporates a number
of necessary features for the BBC
or Eleckon 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 979.95 and is well worth
the buy if you like to get the com
puter out of sight (and out of
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runs al 3MHz and has its very
own 64K of user memorv.

The second processor needs
its own power supply and con-
nects to the BBC through the
high speed data channel, the
Tube. This effectively tums the
host BBC into an input/output
handler, takinq care of the screen
display and sound, file handling
and so on. This leaves the second
processor ftee to run the applica,
tion program. Of its initial 64K
RAM. 16K is taken up by BBC
BASIC and 4K by rhe operatins
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 exha 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

marker uith the exception of the
Sage II which is a mite more ex-
pensj!e

The second processor re-
quires sofl\\,are in the host
machine :n the form of a Hi-
BASIC ROM. This allows the
44K of user memory for BASIC
programs and also allows the full
character set 10 be redefined
without using any program
memory. I can just see the in-
credible games Beeb owners ma9
be playing in the lery near future.
A second ROM is provided ro up'
date and replace the user's disc
filing and/or Econ€r filing
systems with a single combined
chip.

The complete 6502 unrt wrth
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 leatures 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 various
draughtman's tools and the
resulting screens are stored in
library form on the discs. The
software is very powerful and
allows a vast number ol

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 irpplications. 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
ftequent need for shifted keys to
enter such common operators as
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MODELS A/B ELECTRON

Keypads 25 keys include all
the numerals and arithmet,c
operators, together with 9 com'
monly used, shifted characters.
All keys operate with a single
k€ystroke, avoiding the need for
the SHIFT key. The pad con-
nects to the BBC keyboard via a
ribbon cable and Exhon say that
the normal operation of the com-
puter remains unaflected. 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

the Ultra'drive. This digital
c assette system offers a
tead/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 syslem is based on the
Phillips mini digital cassette
recordo 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. lf ordering direct
then there is a charge of €3.45
postage and packing.
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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 o[ 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 tlpes to the
library. Price including disc based
softwar€, connectors, interfaces
and 12 months' waranty is
L199.

Oasis also produce what
must be the most sophisiicatd
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 scienlisl and fur-
ther software packages are under
development. The full unit in-
cluding extensive operating
manualcosts f399. Further infor-
mation about these products
from Oasis Electronics, University
Village, Norwich NR4 7TJ. Tel.
0603 503275.

6809 SECOND
PROCESSOR
Cambridge Microprocessors
Svstems Ltd have introduced the
fi;st 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 ol 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. Te1.0223
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
E215+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
matdx pnnter, is the KP810, an
Epson compatible print€r for
1299 +VAT. The KP810 offers
easy paper handling, high density
graphics and NLQ printing as
standard. Il 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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"You'll be hard pressed to find a better business game for lhe
BBC Micro lhan this grand effort" - (TV Choice Nov. 1983)

E

af

',f,
1t.

A captivating game emulating the real business world.
As boss of a small manufacturint company, you are
required to make executive decisions to enable your
company to survive and even prosper in the face of
stronB competition.
The game is dynamic: the more your skills improve the
Breater the competition becomes. !6.50

******t**t****r****
One of the biggest attributes that a computer has i5 the
capabrlity to tort \a\t amount\ oi in[ormalron.
But have you ever wondered how a computer carries out
the sortinS process?

SORT ANIMATOR
is the first in the Computer Tutorial series by OlC,
explaining visually and in detail how a selected variety of
so(s work.
Also includes routines that can be used in your own
pro8rams. 16.50

t** ttt** *** ******* *
All products supplied on cassette for the BBC B 1.2 o/s

All prices include r'Al & P+P

The complete OIC product ran8e will consist of:
Text Sames Early learning
Adventure games Computer tutorial
Craphics games Tools & utilities

Eusiness applications

Products available soon for the
Electron CBM 64 VIC 20 Spectrum

WATCH PRESS FOR ANNOUNCEMENTS

Products availnble irom your local computer store or direcl irom:

OIC Lld., Dept OPO/A&83, FFEEPOST, Camberley,
Surrey GUl5 4BB

Dealers/Distributors

Contact Richard Edwads on 10344) 773229

SUPERB HARD COVERS
for your BBC Micro & Electron
. Eng neered n lop quarly hrgh rm'

pacl ABS - very lough

. Super lexlured lnsh n cream to
lone wlh your BBC M cro

. Looks good r.] lhe home

. G ves exce lenl prolecl on

. ldea lor schoos and co eges

TOP OUALITY ONITOR STAND
A h qh qLal y sieel sland oes'gned lo com br^e a pleasrng appea rance wilh
h'qh agrd,ty ll br rdqes rhe BBC Mrcr o and car be used wrlh our hald cover ll

ha; solid rubber lee! and has a durable slove enamelled lexlu,ed linish to
march rhe 8Bc Mcro Plallorm drms 455mm x 260mm Overall he€ 105

mm Pnce: f17.95 (+ t200 Posl & Packhg)

.. Code...

Send to:-

.P
ELECTRONICS

IT'TIITII'TI'ITTIIIII
Please send me:

D BBC Covers D E eclron cove,s E Stancls I nc p&Dr

o1. . .a a . oq .o P O ror C..... ............

N"" e.. ..................
Address-..................

AB1 Teklorm Products
Grange Clo8e
Sandbach
Che3. CW11 gET
Tel: (09367) 3098

Acom €lectron (phon€ for avsitrbitity) ............
88C Model B 1-2 O.S.-............ ...
CP80 Pr'nler (inc. cable) ... ..... . .. . . ... ..
D,sc D(ves ...
OiscOperaring Sysrem D/Oens,ry ... ...
G3WHOFTTYPROGRAM,,,
Circuit bo8r.l lor RTTYd6code. (inc. inerruciion8)
Srar Delta 10X Prinler (rnc. cable) . ..... ....
Joyslicks (pa ir) sel, cen te ring + anarogu€
Printe. Cable (Centronrcs) .. .... ....
SpoechSynthesis ........
Oisc Doctor ...........
WORDWISE Word Proce

.......... fl93

... €399
, ,, ', ', e230
.lrom alSt
.. .. t91.00. . €7.50

..... ... f6.30
.......227s
from f16.00
. ... €12.90
...... f55.OO

..... .. f33.OO

.... f39.00
Wide selection ol softwate. books. leads. plugs. ctc
SAE to. {ull list- A available Mail Ordet

(all pnces includ. VAT)

lEl
.J

C! t rTrnct

Lrletlne no qurbble rep acernenl guaranle(

ACORN/BBC MICROCOMPUTER DEALER
RONNIE RAE MABKETING LTD.

209 North St.eet, Leeds.
Tel: 0532 451508

P ease make cheqLres, POs payab e lo BRL4 Lld
SAME DAY DESPATCH

MAXELL 3 INCH OISCS

DATA CASSETTES

drscs ltr. any J n.n dnr'e
8or ol lO 142 lnc VAT & P/P

cl0 (5 rnrns per sde)
Cl5 (7Y, rnrns per srde)
C20 (10 ,nrns per srde)

Bor ol
8or ol
Box ol

10 c4.50
10 c5.50
l0 f6.50
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48 Linby Road, Hucknall,
Not$. tIGl5 7TS.
Tol: 0602 6/rc377
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If you have begun to make the file
as designed in the previous ar-
ticles, it is time to d€velop the
program which will extact those
lists of students which are a part
of the mountains oI paper which
are in €vidence in any school
Whether you want lists oI pupils
taking a subiect, from a particular
ieeder school or ftom a cedain
catchment area, the lists may be
obtained easlly as long as the in-
formatlon ls stored in the file. il
may be exhacted painlessly.

Some of the PROCs used
are already available from the first
and second programs.

PROCWAIT (1000-1030) as
Sefore.
PROCnumber ( 1040 - 1090 )

.nakes sure that the roll number is
:he conect length.
PROCleeder (1150-12110) is the
.rst of ,eeder schools and their
references.
PROCcatchm€nt (1250-1350) is
:he list of catchment areas and
:h€ir references.
PROCIoTm (1800'1850) ensures

that the form reference has the
correct format
PROClista (2600-2720) - lists of
A l€vel subjects and their
references.
PROCIisto (2730-2840) - lrsb
of O level subiects and their
leletences.
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,
b€cause extacting lists depends
on the ability to match
references.

The process o, €xtracting a
single pupil by name is not in-
cluded hete. but will b€ in the
program which amends in-
dividual records.

EXTRACTING
THE LISTS
Because the program is not long,
each type of extraction has been
given its own PROC to open the
file and s€arch for the
inf ormation. The v a rious
searches cou Id have been
combined into one general
search. but in a situation where
each establishment has slightly
different requirements, the
method is easier to follow iI the
tvpes are separated. "number" is
us€d as a countrng device in
€ach. to give the total number of
names in the list being produced.

It is most probable that a
print€r will b€ used, as lists are
usually required lor 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 pro$am
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 lhe end of th€ list.
(lisnng 1).

PROCsexF (2200-23701
caries 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
i'2320-2440l. opens up the lile,
and checks each record to see
whether the letter in the 36th
positlon is equalto I€eders. II it is,
the name, roll number, and form
teferer.ce are printed out, and
'number' is used to total the
names extacted. (listing 3).

CATCHMENT
AREA
'catch$' is the variable sent lo the
PROC which searches for the
conect feeder school.

PRoccatchllst (2450 -25'l O)

opens up the flle, and checks
each record to see total is
counted using 'number' as
before. (listing 4).

rung
Now we can put our files

to work, extracting
information as required.

CONTINUED OVER
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SUBJECT LISTS
The variable S$ represents the
subject reference, chosen from
the subject lists used previously.
Each subject refer€nce consists of
2 letters, and, as the program has
been developed, could be
anywhere in the shing from th€
42nd position. This is deah with
by using a loop, variable J. to test
the sections MID$(A$.J.2) as J
incteases fuorn 42 to 67 .

It. is at this stage that
alteration should b€ made iI your
file includes a set number, thus
using three bytes for the subject
relerences. 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, s€t 1, using
MrD$(A$,J3).

PROCwhich (2900-2920)
takes in the subiect reference
which becomes S$. (listing 5).

PROCsearch (2930-3070) is
the PROC which carries out th€
search, tro byt€s at a time, for
the subject reference, and prints
out name, roll number, and lorm
relerence when S$ is found.
(listing 6).

BY FORM
REFERENCE
The way in which this section is
approached is entirely dependent
on the typ€ oI form reference
which has been used. The four
b!.tes us€d in the example which
has lormed the basis of this
program wele 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-levelor
CEE course, or in the first or
second year of an A-levelcourse,
remembering that it was for use in
a sixth lorm college.

Students could therefore be
listed by dlvislon, group or
acade mic year. All three
possibilities are included, as well
as any combination of the one,
two or three oI them . This is

made possible by the use of a
variable X, when all divisions, or
all groups of all years are re-
qui.ed. Other variables used here
are:
FRI 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
sfteams are required, €lse it i5 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
satislies th€ required conditions.
the roll number. name and form
teletence are print€d 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 dir€cting 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 oI catchment area
400-490 lists by subiects
500-620 lists by form relerence
9OO END

USING'OPENUP'
IN THE
PREVIOUS
PROGRAMS
At the end oI the previous article,
I mention€d that, if the command
'OPENUP' was available, it
would oller an alternative
method lor opening up a file to
add subjects to individual
records. The main difficulty
arising from using the 'RENAME'
command is that it us€s 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 wfth which we are dealing..

When BASIC II is available

amendment The aherations -mainly concerned with ke.{i!
the numbering of the recqdr
correct. Delete 270-addira
270'285 (listins E). DelE:
330-adding new 330 (listing D.
Delete 420-adding new 4D
(listins G). Del€t"
DEFPROCfileroll (1140-1330).
De le te DEFPROCf ilenamc
(1400- 1590). D elerc
DEFPROCfileform (1600-17$l-

These last three PROCs ar
replaced by new ones
Whichever way we look for e
record, by name, roll num&r c
form reference. we can exhd
the record number and use it to
replace the amended record-
There are therefore four nerr
PROCs, one for each method o{
extaction, and one to replace the
record in the file as follows.

PROCIileroll (1140-1250,
The file is opened. and each
record checked until the required
roll number is found. I is used a
a counter which provides th€
value of 'number' which is the
record number. (listing H).

PROCadd (1260-1320) The
variable 'number' is used to
replace the record once amended
bv moving the pointer to the
beginning of the conect record-
(listing I).

PROCfilename
(1400'1520) The file is opened
to find a record which has lhe
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 lor
subjects to be added or
amended. (listing K).

lf you compare the filing
PROCs, it will be seen that the
command REPEAT-UNTIL is no
longer used. The use ol this
command is limited, in that, if the
program comes out of the
REPEAT loop more than 20
times, an eror is generated.
Since we wish to look through
the file onlv until the required
record is found, it is important
that we should be able to jump
out o{ the process when that
point is reach€d. Checking for
the end of the file is therefore
done by checking the position oI
the pointer by the value of the
'length of the file' {EXTIX).

'r 08 AAB COMPUTING MAY/JUNE 
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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
ofler 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 oI adding a
batch at a time. To erase two files
each time a record was added
seemed excessive wear for disc,
€ven if the life of the disc is
guaranteedl But with 'oPENUP',
all that is needed is to open the
file and add the record.

The revised progra m
removes all mention oI the 50
items from lines 10-900. (Listing
A). The anay is no longer
needed. The filing PROCs are
amended as follows:
PROCnewf ile ( 1400 - 1430 )

opens the file for the first time.
(Listing B).

PROCrecords 11620 - 1660)
opens up the file to find how
many records are already added.
To do this, the value of EXTI X
is found. This gives the length of
the file, and the number of
records on the file (N) is the value
of EXTIX DIV 70. This value,
N, is then used to place the next
record on the file. (Listing C).

PROCadd (1540-1610) The
flle is opened and the pointer,
PTRIX, 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-
T7X 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-
hies made.

Line 2060 becomes:
UNTIL PX EXTIX

THE SECOND
PROGRAM
OI the 'subiect' program list€d in
the last issue, the lollowing lines
are involved in making such an



:O9O DEFFFOC5exl"l
:lOO x=OPENIN ( "Li stA4 " )
21 1O PX=PrR*X: numbe.=O
?12O REFEAT
?125 PIF*I-Px
:1fO INPUT*X.A'
2140 IF MIDa(At.?9.1)1i"r'1. THEN 216l) ELgE :1gO
?150 PRINTLEFTi (AE, 4, I IAB ( 1r)) : MIDt (Aa. f,e. 4) i TAEi ( l6) i

!rIDa(A$.5,24)
?1Sg nuiber=humber+1
:160 FX=PX+7O
277A UNTIL PX}EXTIIX
:180 CLOSE*X
2190 ENDFROC

?93l) DEFPFOCSeaTEh
?94O X=OFENIN ( "Li stB4" )

?95O FX=PTFltX: nuhber=C
f96Q FEFEAT
a97O PTF*X=FX
?9BO l NPUT*X. AS
:99q J=4:
fooo rF rlDg(A9.J.:)= si rHEN lo2c, ELSE lo10
i]O1O J=J+::IF JtCB THEN:IOOO ELSE :O4O
:O?O FRINT:LEFTt(Ac.4) rTAE(6)ltllDt(All.34.4)TAB(12)l'!ID

$ (43. 5. :4 )

]OSO nlrbe.=number+1
lO4O sX=PX+7O
3O5O UNTIL PX>EIIiTX
3060 cLosElx
:O7O ENDFFOC

?2OO DEFPROCsexF
:?1O X=OPENIN ( "Li ste4' )

?320 PX=PTR{X! number=t]
:?3O REPEAT
::35 PTRIIX=FX
:24O :NPIJTIiX.AlB
2250 IF r'!IDrrAE.:9.1)<:.'F- THEN ::SO ELSE :360
:?60 PFINTLEFT3(Ali.4)iTA8(1O) :HID9(A9.f,B.4):TA8(16):

iIDa (aa, 5. :{ )
:?7O nunber=number+1
::EO PX=PX+7O
.29O IJNTl! FX>FITI}I
:f,oo cl.csErlx
2f,lt) ENDPROC

fl OO DEFFFOC{orto1i Et
l1 1O X =OP=NI N ( "L i ste4" )
31f,O oX=PTR{X; nuhber=O
]1f,O FEPEAT
3140 PIFI+X=Px
f15l) :NFUT*t. Aa
f,16o IF FRI=O -IHEN :lAO
=!7A IF lltDt(Alt.tB. 1).a-.D!3 rt{EN :a9l)
;1BO IF FFz=O ]-PEN ;:OO
319(l IF l|IDg(Aa.f9.2)<>Ea THEN f,:90
=2OO IF FFf,=O THEN f?7O
32tO IF MI Dt (Aa. 41. 1 ) <:.ASr THEN 3?90
a27O PFINT: LEFIa (A6.4) i TAE (6) l,lIDa (A!4.lB.4 ) TAE ( l2) l'lID

a (Aa. 
=. 

?4 )

f,28o nu6ber=nurnber+ 1

3290 PX=PX+7O
33OO UNTIL PX>ETTI'X
3310 CLOSE*X
3515 IF FRI=O AND Faz=o AND FR3=o THEN nurber=nutrtber-l
3320 ENI'PROC

:32O DEFFROCfeEderl i st
?33O x=OPENIN I "Li ste4" )
:34O PX=PTRilX: humber=O
::5O REPEAT
::60 P-r'R*x=Fx
:37O INFUTIT)(. A'
:5AO IF MlDlr(A3.16.1)i::+eederc THEN ?41r) ELSE r:!9O
:39O PFINTLEFTT (44.4 ) ! IAE ( La) I MID6 (A6.34.4 ) I TAE (16) :

!.,1I Di {Aa.5.:4)
:4OO humlrer=nuhber+1
241O PX=PX+7O
:4?O UNTIL PX>EXI*X
:430 CLOSETX
?44O ENDFFOC

110 CLS: PRI N'f I r

12O PFINT'"
13O PRINT'"
140 PRINT'"
15O PRINT'"
160 PRINT'"
155 PRINT"
170 INPUT Cr IF

-7 ) < >O THEN 170

2
3

5

7
(c

ypE 1.,f.or lists o{ in.l. studcntr"
. +or lists of {enalr studentE"
. {or lists bv {eeder Echool "
. {r lirts bv Eatchnent rrea"
, +or lists by lubject"
. {r li.sts by {orm re{.incc"

-1)t (c-2r r (c-f ) I (E-4)r (c-5) t (c-6)l (c
:4:O
?460
?4'to
?4AO
?49Q
:EOO
:510

DEFPFOCcatrhl ist
X=OFEN IN ( "Li st94 " )

FX=F TRtX r number=O
REPEAI

INPUT*X. AC
IF ltllD9 (A3.37. 1) 1: cat=ha THEN 254(. ELSE :5?O

1AO ON C GOTO 2OO.?5O.5OO.f,5o.4OO.5OO.9OO
?OO PFocaexfllPRINT"TOTAL NUTIBER OF IIALE STUDENTS IS "

21o PFoCWAIT:6OTC l10
2=O PROCSeXF:PRINT"TOIAL NUI'IBER OF FEfIALE SIUDENTS IS

?60 PROCIIAIT:6OTC 11O
f,OO CLs:PROC{eeder
flo PRIN'r""Nhich f€ede. echool?":INPIJ] +eedert
::2O PROC{ederlist:FFINT"TOTAL NUHBEF OF STUDENTS I5

33O PROCUAIT:6OlD 11l]
l5O PROECatEhnent
tr6o PFINT""NhiEh catchoent area?":INFUT catch9
:l7O PRoccatchlist:FRINT"TOTAL NUnEEF OF STUDENTS Is "

3BO FFOCT{AIT: GOTO 110
4OO PFINT""Type A +Er A-level

==2O PRINTLEFIi(Aa.4)tTAE(1.))i14IDa(Aa.f,8.4)iTAE(16)i
MtDr(A!!.5.?4)

253(, nu6ber=nuDber+1
3S4O FX=PX+7O
:95O UNTIL PI>EXT*T
?56l) ELOSE}X
:57O ENDPFOC

:?OO DEFPFOCwh!ch
?910 PFINT"'Frease clvs the =ub,e.t referance":INFUT S

PROGRAM LISTING I PROGRAM LISTING 6

PROGRAM LISTING 2
PROGRAM LISTING 7

PROGRAM LISTING 8

PROGRAM LISTING 5

:9:C ENDF,F'OC
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PROGRAM LISTING 3
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MODEL B

illo INPUa Sa:IF St="A" THEN 44O ELSE 42O
42O IF St="O" Tl€N 45O ELSE 43O
rt3o IF Sa="C" THEN 460 ELSE 41o
/t4O FROCI ista:6t)T0 47O
45O PROEI isto: GOTO 47O
460 PROCI r stc
t7o PROCrhi ch: PR lNTslt: PFocsea.ch
{8O FRINT'"THE NUIIBER CF STUDENIS IS "riunber
49o PROC{AlT: GOTC 11C

=OO 
PRINT""livision A.E.C o. O.cr I +or all

51O INFUT Dt:IF gt="x" THEN FFil=O:EOTO 540
52O IF DI<}"A" ANO Dt'>"g"AND O'<)."C"AND D3< I"D" THEN

E1O ELSE 5f,O
53C FR1=1
5{O PRINT""'rh:.h grcuo.(X fo. all q.ouPs)"
5EO INPTJT Ga:IF Et."X" THEN FF2=o r!-:OfO 57Q
360 FF?=l
57O PFllNT""Which academic stre.,n?(X for all

SEto INPUT Aga!tF ASa="x" THEN FR3=O IEOTO 600

3OO PROC{orml ist
NUI'IBEF OF STUDENTS IS ":nunber

620 FROCIIAI T: EoTo 1 lc
9OO END

IOOO DEFPFOCIIAII
lOrO PFINT""gress the space bar to cohtlnue"
lo2o IF GET = 32 THEN :O.o ELSE lo2o
1O3O ENDPROC
!O4O DEFPROEnuftber
IO5Q IF LEN(N')> ] THEN 1O9O
1060 ]F lEltl(Na)= : Tr€N Na=" "+Na:GOTC lo9o
IOTO IF LEN(Nt)= : IHEN Na=" "_NaIGOTO lOeO
:O8O IF LEN(Ia)= I THEN Nt=" "+Nar EO-rO 1O9O
1O?O ENDPFOC
11EO CEFPROCfeeder
1160 CLS:FRINT"A 9t AndrEEE v Davison"
IITO FRINT"B Eed{ord P oringle"
l lAO FFINT'9 Du.ringt.. O Others"
I24O ENDPFOC
12=O DEFPFOCcatch,nent
!260 CLS! PFi! N_r"N North"
1?7O PRINT"S south"
l2ao FRINT"E East"
l?9O FFINT"I/ 4est"
I35O ENDPROC
lAOO DEFPFOC{orn
iBlO IF LEN(N:a)t:1 IHEN N!=LEFTI(Nt.4):COTO 1A5O
1B1O IF LEN(Nt)': THEN N6=LEFT.(Nt.1)+" "+FtGHT'(Na.:)

! GOTR 1A50
lAfO IF LENIN!l}-'1 THEN N!3=LEFT3(N'.1)+" "+FICHT3(Nt. 1

): GOTO 1A9O
184O Na=Nt+"
1A=O ENOFROC
1a5O DEFPFOCar.a\/
l87O FOR I=o To :o
tBBo Aa(I)=""
la90 NEXT
19OO ENDFROC
?6C)0 DEFPFOCI i sta
?61O PRINT"AH Ancient Historv GL Geoloqv"
:620 PFINT"AF Art 5P 6,P.5."
2630 FRIN'r.rBI Bioloqy GR Ge.nan"
2640 PFINT"CH ChqriEtry HI tlistorv"
?630 PRlltlT"CO Cooputs gtud. LA Latin"
2660 FFINT"DT Design/-Ipch tlA tlatheoatics"
2670 PRINT"EC E.onoinicE f'lF Further l'tath6. "
:680 FRINT"EN Enqlish l"llJ iusic"

PFINT"ES Env. Studies Ph
FRINT"FF French RS
PRINT"SE Geog.aphy -ID

ENDPFOC
DEFPFOCI i eto
FFINT"aT A.t g.
PFINT"bi Bi ol ogy hb
PRtNT"=h Chenistrv hi
9RtNT"co Eo.puter gtud. B
PRINT"eC Econonics ch
PRINI"eI Enql ish Lang.
PRINT"e2 Engl ish Lit.
PFINT"I. Fr.nch sp
PRINT"qe GaoEraphy td

H(man Etoloqv"

Fier i qious Stud. "

PRINT"qI 6eology"
ENDPF(,c
OEFPF(rc1 i stc
PFINT"Ct Soci.l Studics"
PRINT'"C2 tl.the.atiEE"
PRINTT "EI Envi.6nental stucli.s"
El'IOPROC

30 CLS:PRINT"IS this a nep rile?(Y/N)"
40 INPUT N3:lF Na="V't OF Na="v" THEN 6Q
:O lF Na="N" OF Na={nr THEN 7O EL9E 40
50 PFlOCne{{ i I e! N=O! GOTO 1OO
7l) PFocrecords: PR I NT' --rher e are "rN:" records in th

e {iIe.":PROCWAIT
1()0 cl.s
!lO FRINT"'The +ollowing rn+o.oation is reouirect"
12O PFINT"'{or each:ddition to the Irle:"

Mal e Er {eoale"
DatE o+ birth"
Feder school "
Catchnent area"

Rel iqlo\s Stud.'
O-l evel C

?7C'0
:710
=720?7=O
?7 40

?7AO
?'t?o
?'?ao
?790
2AOO
?a 10
2820
SBJO
?84l)
:a=o
?460
?470
:8BO
?a90

tJo
14.)
150
160
170
1go
190
770
:ao

:oo
:10
=?of30
340
150

_r70
;so

/tlo
4?O
4f,O
440
450

4EO

500

s': FOF
550
56l)
470
5BO

PRI NT'

FRINT'
PRINT'
PRINT'
PFINl' "
PF INT' "

4-

PROEIr|AI T

PRl NT"Ner t student'i
PFINT"Tvpe = i+ you have +inished. "
PFINT"gchool nunber"
I I'IPUT N6:IF ila=r'=n 'HEN 56i) ELSE llo
FFOCounber: Aa=A3+Na
INPUT "Naoe.e.q, Sl'llTH JONATHAN". M: PROCI ength
Ai=Ai+LEFTI (Na. ?4)
INPUT"ltate or {eoaie.n! or E".Na
Aa=Aa+LEFTa (Na. :. )

lNPUT "Ye.r c+ bi rth. e.9.8f ". N1
INFUT "l'lonth o{ tri.th-1 to 13'-N:
INFUT "Dav o{ the honth.l to trl".Nf
FFOCd.tE: Aa=Ai+Nli
PFOC{e€de.: INPUI"Feed€. schocl ". N!3

PFOCCatch6ent ! I NF'JT " Cat chneot a.ea".N3:A3=ait+N5
INPUT"!hr ch vear qrouo ". ilSr FFOC{ o.n

CLS:PRINT"'rAt
FRINT"'Is this cor.ert.(Y/N) ": INPUT Na
IF nr;="r" oR Na=rvr TFEN 5EO
IF Na="n' OR Na=nNr THEN 52O ELSE 4so
FRlNT"You {ill have the ooptrtunitv to redo thi

'l'= 1 TO ?OOO:NEXT!60T0 :BO
PROEadd:N=N+!:60TA fAO
CLS:PRINT"D6 vou wish to add o.e hamesa(Y/N)"

INFUT N!3:IF N!t="Y" OR Nt=''V" IHEN fgo
tF Na=-N" OR Nrr=..n.' THEN oOO ELSE 57O

END

PROGRAM LISTING A
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!4()0
141r1
14?r)
143C

DEFPFOCnew+: I e
X=OPENOUT("!i.tE4-\
cLo9Erx
ENDFROC

116l)
tt70
! lao
1 190

lf4(,
1zEO

INPUTTX. AlI
IF VAL (LEF'I! ( Alt.
PX=FX+7O: I=I+1
IF FX }EXTTX THEN
cLosE*x
ENDPAOC

124l) ELSE

'HEN 1:4O ELgE 1?2O

154l)
1560
1.5?O
15AO
1590

!6(,0

DEFPROCadd
X=OPE!qJF i "Li 5tetr- )

PRINTII. Ag
PTR*X-PTRiX+7O

CL09E'X
ENOPROE

\26l)
1-27.)
12AO
1290
130()
13 !O

DEFPFOCadd
l=OF'ENUP { "Lr stg4 " )

PX=PTFitX+ ( nLlmber 1) l7O

cLosEttx
ENDPFOC

162(' DEFPFOCrecordE
1630 X=OPENIN ( "Lt ste4" )

1640 il=EXT*x DIv 7l)
16sO CLOSETX
1660 ENDPROC

! 400
14lO
1420
1430
1440
r45C,

lEOO
1510
1520

DEFPROC{ i I enane
X=OPENIN ( "r-i st84" )

INPUTIX. A'
IF I'l I Dt r At. 5. L ) =n ao€t
PX=Pt+7O! t=I+1
IF PI<EXTII TIIEN :43O
CLOSETI
ENDPROC

:7O nuober=1: S=O
:BO PROC{ i I e+o.o: IF S=!
:42 gROCEub jectE
:85 n unber=nunber + r : GOTO

.IHEN 
15 TO ELSE I49O

ELSE 1510
?HEN 79O ELgE

:eo

f3O EFOCa i r e.r1l : FROCsub ,ects: EOTO 79O
1600
r 610
t620
16f,O

1650
!750
1740
1750
1760
1790

,71)

4:O FFiOC{ i lenaoe: PEOCs(b iects: EOTO 79O

1140 DEFPFOC+i lercll
1l50 X-OPENIN {'!i rte4' )

PROGRAM LISTING B

PROGRAM LISTING C
PROGRAM LISTING I

PROGRAM LISTING D PROGRAM LISTING J

PROGRAM LISTING E

PROGRAM LISTING K

PROGRAM LISTING G

PROGRAM LISTING H

DEFPROC+i lcfori,
l=OPENIN ( "Li st€14" )
I=nurb.r: PX=PTRIX+ ( I-I )

IIGUTII.A'
IF i:Da (Aa,3a.4) =forot
Px=PI+7O! I=I+l

IF PX<EITTI THEI{ 1630
E-l
cLoBgrx
EroPnc

THENIT6O ELSE I75O

ELSE 
'75O
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MODELS A/B

-

Dear Editor,
Having just 'browsed' through
the Advanced Graphics article in
the Mar./April issue of A&B
Computing, I think I have con'
vinced myself that I know nafl 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, I
made it about six Prrors - hrn
who'! counting! On the subject of
cursors, what has VDU10 got to
do with re-assigning logical
coours?

I was amazed at 20
GCOLO, 120 REM 128 + 1 -though. . .Wicked sense of
humour.

In Mode 115, Iogical red, is
0001 (if you llke). But when you
NOT it, this becomes 1110
(denary 14). This is contrary (l'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, -GCOLz,z replaces Line 60
(GCOL 1,2) NOT (that damn
word again - well, it is a 'logical'
argument) Line 70.

First column, page 22 -00001111 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 art!
cle turned out to be a bit oI 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 oflicial Press Release!

Just to let you see that I'm
not a miserable sod, I've dug out
some of my old progs (l keep all
my efforts - I like a good laugh
now and again) and enclosed a
lew 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.

'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 tha!
these progs illushate better th€
principle of POKEing screen
memory directly There's a lot oi
fun to be had messing about like
this.
Mr Poynter
Derwent Training Centre,
St. Mary Cray,
Orpington. KENT.

our,
Why your prog only assess,

ed screen memory up to &7F3F Ijust 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
l5 and 30. Playing with the value
of STEPn just giv-s 'prett
terns. Try STEP1.5 (line 1
STEP2.5 (line 30).

'pat-
) and

ed with a colour monitor. Line 20
'baints" 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

9
5

Program 2 was actually my
'prototype' effort at obtaining
"unofficial" colours on mg 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 byes
with the respective colours -Ines 20 and 35 lt may not be
perfect but il's effective in a
way.

Prog 3 was derived from
prog 2. I f€el that it's the most ef-
Iective result. Line 20 sets the bit-
pattern, for the odd bytes. Line
35 sets same for the even butes
this gives the overall ratio ofhed
to Yellow. ANDing &00 with
&55 is not as sillv 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 throuqh.
ORing would change most of the
"0" bits to "l and result in too
much Yellow sah-rration. I have
left the colour re-assigning to line
45, as one can obserue the 'set-
ing up' of the bit.patterns to bel-
ter eflecl in black and White. Jusr
for int€rest, Ior line 35, substitute
?byte % - &03 AND &55.

When working with HEX
numbers I have gotten into the
habit of retalning the 'format',
even with small numbers.
Though, oI course the leading 0
is not necessary.

Program 4 was a recent at.
tempt at tying to better the
results of Prog 3. You may be
able to judge better if you're bless-

l ORE[.'l*****l.*+*fir
26REI'I PROGFf,I{ 1 *
SOREl,l***+********
46 tlODEl : REl.l or tlode 5
SOFOR byte7.=H I l.lEH+ I TO &7FFF STEP 2
h@?byt-ez = &gF ! REM Red
TONEXT
BOFOR byte7. = HIl,tEl.l+? TO &7FFF STEP ?g6?byte7. = *F6 ! REl.l YeLlow

l OE}NEXT
1O REFl*+*********+
20 REt'l PROERA|.| 2 *
JO RElvl*++++***+**+
4€r'toDEo
sOVDU19 

' 
4, 1 i Oi 19, 1 ,.1. Oi

6OFOR byte7.=HIllEH+1 T0 trTFFF STEP :
7@?hyte;4=1: REH Eed
BONEXT
9OFOR bytez=HIHEI'|+2 TD &7FFF STEF:

l0@?byte7.==, REt4 Yel l ov{
1 1Q'NEXT

1@ REH*++*+*******
2!t FEH FROGRAM J *
30 REH*****+******
4AHODEO
SOFDF byteT=HIHEtl+1 TA &7FFF STEF i
6O?byte7=.1AA
TONEXT
BEFOR byte7.=HIIYEH+? TO &7FFF STEF ?
S$?byt-eil=L0@ AND &55

l BANEXT
11OVDUl9. c,. 1i O: 19.1..1i A:

1A REH***********J6
?O REM PROGRAH 4 *
3Q, REIY*+++++******
40t'10DEA
s&,FOR byte7.=H I HEI',l+ 1 TO &7FFF
6o?byLa:4=t,FF
TONEXT
84VDU 19, 1 ,3; Oi
gOFOR byte7.=HIHEH+1 TO &7FFF

L OO2byte:z=&FF AND &AA
l 1ONEXT
l2OVDU19, B,1; Oi
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Dear Editor.
In the Januarv/February edition
ol 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 I hied changing the resuhanr
Dutch llag 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 allblue back to
the French flag, 8 moves.

As a matter of interest- as
well as the above solutions. I ap-
pend my analysis of the A. B and
C moves which I arrived at b1
observation. since I am too inex-
perienced to be able to under-
tand from the listing what calcula-
tions are taking place.

I look forward to seeing
more Brain Teasers in future edi
tions of the magazine.
Mrs R. Oliver
Cranleigh
Suney

Move C affects 2 rectangles. If
they are both the same colour
then they will both be changed to
lhe next colour in the sequence
red. blue, white, red. lI they are
different colours. then only one
will be changed to the next colour
in the sequence:
RWWBBRRW(lowervalue
column)
B BR R WWBB (higher value
column)
eg If rectangle 1,2 is red and 2,1
is \r'hite.

Move 1,2,C will change 2,1
to blue. Repeating move 1,2,C
w,ill change 1,2 to white.

Move B operates in a similar
fashion. but the sequence is
reversed
RRBBWWR
BWWRRBB
Where t\ro rectangles are the
same co]our or where a move af-
fects only one rcctangle (1,7 2,2
3.3 4.4) the change willbe made
according to the sequence white,
blue. red. white.

Move A in every case af{ects
Rr'o rectangles and simply ex-
changes the colours.

soruti6n to "Fr.99-'

44C rrA a3C rrc ?aB :rC

,2

1:.

Dear Editor
Over christmas my father typed
in the Data Store programme on
page 67 ol Jan/Feb 1984
magazine. After using the pro-
gram a little I made h,vo 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" eror on any named file
unlike listing 2 which onlg works
with file name "DATA". This se-
cond programme uses the com-
mand OSCLI in BASIC I.
Yours faithfully
LA. Knox
Clevedon

770 XD.I-ADVAL<I) t \FXDX,>2
OOOO AND XDZiSOOOO X17=O: G

TBSIF XDi{.2ggO X1Z=16 ELS
E XIZ= 16

790YDZ=ADVAL (2) ! IFYDZ>15
@O@ AND YDZ<4@O@O Yt)r=6r Eo

BO0 IF YD7.i 15000 YIZ=-B E
LSE Y17=A

92O + i reI=ADVAL {O) AND3: IF
+r.e7.=1 PROC+rre

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 l,nes.

350 vDUst,10,20: tNPUT"sav
e as {h.t +il. "rFsir:lF Fsa
=""AND Fsla-"" THEN Fs:a= 'DA

351 IF FSa="" Tr€N FS'=FS

Dear Editor.
I am writing to say how much I
eriioy playing the program
"Spacewar" that appeared in the
Nov/Dec edition of A&B Com-
puting.

To my mind, however, I leel
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 ublquitous '2" and
"X" keys) gets the heatment it
deserves, rather than having
some fever-crazed gamester at-
tempt to shoye the keys through
the circuit board!

I have lound that disabling
the right joysfck 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 cenhe-position of
the joystick and allow the Laser
Crosshairc to be stopped at will.
Individual users may like to alter
these values to suit their own
ptelercnce-

I would like to thank D. HUI-
ton for a splendid game and con-
gratulate him on his excellent use
oI 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 lree
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 - (!2 AND
&FFFF).

This will give the lree 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.

356FS1a='D. "+FSt
55A.rrd
5590n ERRoF IF ERR=214 c.

r=r : GOToS94ELSE REPORTTEND
360 PRINT'IFSI-OPE OUT (F

sla)
37O PRINTIFSI tJ! A=LEN(SI

R.(J)):FOR Rzl TO J! PRInITi|
Fsl,Ca(R).A=A+LEN(Ca (R), : N
EXT! PRlNTilFSl,La: A-A+LEN (

SgOFoR R=1 Io N:PRINTIFSI
IA. (R) !A=A+LEN(A. (R), ! NEXT
: IF A llOD256=O PRINT*FSI ! 

t

s90CLOSElFSt
S92OSCLI ( "4. "+FSa)
3930SCLr ( "DEL. "+FSa)
394(1SCLI("REN. "+FSla+"

J950SCLt t"A.
4OOPRlNl "CHRaT; FSai " FiI

c E.vcd. "irA=IN(EYIOO| IF er
.=, ]HElt 12C ELSE EXDPRT C

MAILSORT
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tuJCwdre
Pevietus

Th,s game written by Chistopher
Price is differ€nt to ang game I
have seen before. The obiective
of the game is to collect up
valuable green asteroids b9
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, Iind 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
corn€r in the time, gou will be
destroyed and lose one of your
four lives and this will also be the
case i{ one explodes near you.

After an initial title page
there is a page of inlroduction
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 I think would improve
th€ gam€ is that the size of the
asteroids be made bigger making
the game a little easier.

Ratlngs Table:

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". I{ 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 oblect 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,

our robots
slow. alien

Come gamel" Then I saw the top
of the cassette insert - Model A
or B. For some reason or other. I
have had something against soft-
ware which works on both the A
and B Models of the Beeb. I
thinks that it's because the firs
game I 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 I waited for the thing to
load. Nothing. The computer
went from stem to stern of the
tape without even a "Data?".
Undeterred, I 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 vou (and if they miss keep
trying to hit 9ou) and the death
bombs, which, if not shot by the
time th€y reach the bottom of the
screen, knock one of gour
precious lives ofl Then, th€ main
program is loaded. lf you haven't

SOUNDS
GRAPHICS
DOCUMENTATION
VALUE FOR MONEY
OVERALL

70%
75%
70%
'75%
77%

sound yes or no,
speed 1 or 2. 1fast,

v
2

robot 1 to 4, and speed oI 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 I have
are that there is no top ten scores
page, which I feel will detract
from game, and that there is no
choice for the use of jov-sticks.
But despite this, I had quite a lot
of fun plavinq the game.

Ratlngs Table:

SOUNDS
GRAPHICS
DOCUMENTATION
VALUE FOR MONEY
OVERALL

80%
75%
80%
75%
80%

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
ma2e 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

When I first saw the cover of the
cassette for "Birds of Prey," l
thought "Oh no, not another
Pseudo Galaxians Space In-
vaders Blow'em all to Kingdom

A.t6otd lflo6
OptftD!
Softgrre
ilodel B
e&95

Tldc:
Publl.hers:

Machlne:
Prlce:

Tttle:

Publl.her.:

Machhrc:
Prlce:

Atomlc
hotectoa
Optlma
Soltsarc
I{odcl B
eE.95

Tlde:
hblt.h.r:
lfrchlne:
hlcc:

Blrdr of Prcy
Romlk
llodel B
e7.96
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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 Ifound that the choice
of keys extremely poor. and
there was no facility to change
them. There are 10 skill levels ln
the game, ranging fuom "easg 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 bu
the fact that the program usei
mode 5. to enable it io {h into a
model A.

To sum up then. I was prov-
ed wrong about model A soft-
ware. The game was {ast and en-
joyable, and the game is one of
the few that is improved b! the
use of joysticks. All in all. I would
recommend this game to allthose
shoot 'em up vidiots who want a
change.

Ratlngs Iable:

SOUNDS 75%
GRAPHICS 75%
DOCUMENTATION 80%
VALUEFORMONEY 75%
OVERALL 75%

C

you are shown the little man you
control. He is a little stick man
(how unoriginal!), and is called
''Sid"l You are given the choice
ol 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, ot, 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
u'alked over in Donkeg 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
monsrer lwhich looks uncannily
like a Space Invader) chases Sid
over the planks. and, like Sid. the
monster ca. be killed by hitting
the top of the screen or the edge.
While you are pla!,ing the game,
there is a tenible sound of blips,
bangs and crashes. worthy of a
building site. h drives you MADI!
As if you haveni got enough on
your plate withoul somebody
hammering a drum kit while you
are plaving. However. this can be
turned off by typing 'FX
270.255 betote loading the
game,

To conclude. Plankwalk is
an original game, but with all the
items borrowed (?) from other ar-
cade favou tes, I expect the next
game fuom this author will be
written from jail. as he'll be "do-
ing time 'for breach of copgright.
The continual barrage of sound is
enough to drive you to the
BREAK key, and the graphics are
qurte terky as they are called from
BASIC. However. the game
:nakes a *'elcome change from
rhe usual. and is quite good lun
to plal,

60%
85%
70%
70%

Noc-a-bloc is a version of th€ ar-
cade game Pengo. Some of the
characterc have been changed.
but the principle remains the
same,

You control a big, fat, red,
lanky-legged bird bv 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 theg
carch up with him. The bird (who
really deserves a name, but is not
given one in the instructions -more imagin ation, please,
Virgin!) has the ability to noc the
blocs (!) arouod the screen, thus
changing the maze. These blocks
stop onlv 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 anolher
block or a wall, the block
disintegrates, and the bird gets a
double hernia. If the bird tries to
push a wall (?) the wall turns
yellow, 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 w,th stars on
them. These have to be
manouevred around the scr€en.
and placed in a row. This gives
the player bonus points as
follows: lf 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

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 tooisl lt's yor-rr
job to protect votrr C.P.U.
against these meanies who are
trying to overthrow the C.P.U.
and control the computer them-
selves. Your onlv chance to pre'

fitb:
Publlrbct:
lhchlr!e:
Prlce:

Noc..-Bloc
Vlrgln G.ne.
Mod€l Bgr.9t

ftrle:
Publl.her:
llachlne:
Pdcc:

Plcnlrsalll
Vtlgln GrE..
llodel B
9r.95

rltle Tramtatora'
Revcnge
Solt pot
Model B
t6.95

Publl.her
Mlchlne:
hlce:
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Ratlngs Table:

GRAPHICS
DOCUMENTATION
VALUE FOR MONEY
OVERALL

bonus man at 50,000 points, if
you ever surviv€ that long.

Noc-a-bloc is written in
machine code, and so the quality
of the graphics is very good. The
sound eflects 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 o{ b€tter quality
than most. All in all, this game is
good value for money.

Ratlnge Table:

SOUNDS 70%
GRAPHICS 85%
DOCUMENTATION 85%
VALUEFORMONEY 80%
OVERALL 80%

gafil

to*
tt&.3i( B

Plankwalk is a game written in
BASIC, h is LISTabIe. and
the;efore looks rather unprofes-
sional. The game itself is original,
and is quite good fun to play.

The cassefte contains two
programs: A loader which prints
the Virgin games Logo in superb
high resolution graphics. and the
game ,tself which is cHAINed by
the loader. Neither the loader nor
the main program *'ould conven
to disc (the loader was rr,rnen
mainly ,n machine cocie. anci the
game was too long as ir used a

high resolution graphics mode:
even setting PAGE to &1100 *as
no use).

When the game is firn run
you are introduced to the objecrs
you will meet in the game. anC

w
,teBac3

\
I
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vent this is to fire elect cal im-
pulses down the C.P.U.'5 data
lines.

After every lour attacks a
trickier pattern appears to make
things more diflicult. At the start
of each game you're awarded
three pointers, and an extra life at
50,000. At the end of th€ game
(which is when the components
successlully enter and overthrow
the C.P.U.) you're giv€n the op-
tion to e,ther continue or stad
again ftom the beginning. Each
component is worth 100 points
and a bonus of 500 points is
given if one of the tools is
destroyed. lf you're slruggling to
defend your C.P.U. you may use
your ZAP. This will destroy
everlrthing on the scre€n. Once
the ZAP is used you must wait 30
seconds for the ZAP to recharoe.

The graphics areni breith
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
havelling at various speeds along
the data lin€s. At the bottom of
the 5creen you're given the score,
level, ZAP's and how many
meanies are left.

The game itsel, is well
thought out but r.rnfonunately
there s not much skill involved in
massacring the meanies and after
a short time. it becomes dull and
boring.

Ratings Trble:

been stolen ftom its ped€stal 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 deshoyed, you are
relatively ftee to finish the adven-
ture.

The loading consiss oI three
parts, the titl€, the instructions
(pretty good) and the &60 blocks
of program code.

You begin in the palace.
You can see the pedestal in one
corne( it is empty. After a short
wander. you mag find stables and
a needle. Not all objects appear
to b€ 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 lind a mountain and a
dangerous pile of rocks and . . .

well play it yourself.
l{ you wish to cheat, look at

the ASCII values from &2C80 to
&2D30. Yes well . . .

Ratlogs T.ble:

force oI shot are controlled. as in
Acornsoft snooker. with a
graphics cu€ 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-
rowlul groan when you inevitably
pot an opponents ball or forfeit a
free shot in some other fashion.
This is not a {ull 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.

Ratlnga Tabler

definition program. a machi-
code routine which controls q,riE
movement, a very comprettct}.
sive 12-page manual, and e
d€monstration game.

On entering the program.
you can either define a singl"
sprite or a block of sprites. A glil
system is used. and by using thc
cursor keys one can build thc
sprite using any of the 16 MODE
2 colours. The character a
displayed simultaneously. A left
and right image can be defined
for each sprite which. if they ar€
different. w,ll give automata
animation when the sprite b
moved horizontally. Other
methods of animation are also
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 musl
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 numtrer
into the variable Y% and ac-
cesses the machine code move-
ment routine with CALL Z%.
The sprite is automaticallV erased
from its old position and placed in
its new one, EORing with
anything else on the screen (so
with manipulation oI the colour
palette one can make the sprites
move behind or in front of ob-
jects). Screen boundaries are
automatically cross€d (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 favel rs truly amazing.
Moving the most complex shapes
is no problem, and I 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 I

can s€e is that Ican't effectiv€ly
list my latest game for you to see

SOUNDS
GRAPHICS
DOCUMENTATION
VALUE FOR MONEY
OVERALL

N/A
N/A
65%
70%
85%

Fancy a machine code game of
pool in Mode 1? 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 th€ bar-room game. The
choice of Mode 1 means that we
get high resolution but only ,our
colours including green for the
table and red (filled and unfilled)
Ior the balls. The movement o[
the balls is smooth and accurate.
You doo't get the impression that
the pockas 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 lwo sets of keys on
the bottom two rows of the
keyboard. The direction and

SOUNDS
GRAPHICS
DOCUMENTATION
VALUE FOR MONEY
OVERALL

95%
90%
80%
75%
85%

SOUNDS
GRAPHICS
DOCUMENTATION
VALUE FOR MONEY
OVERALL

45%
60%
65%
40%
40%

This utility package allows a pro-
grammer to define multicoloured
characters or sprites. and move
them around the screen at speed
with ease.

Usuallg 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 laster. Also. one can
define the colour of individual
pixels within the sprite and obtain
much Iiner detail than with VDU
23, without having to resod to
colour overlaging.'SIMONSOFI
SPRITES' consists of a character

Tltlc:
Prtbll.hcr:

lftchloc:

Prlcc: f7.96

Pool
Dyn.byte
Solitsare
llodcl B /
El.clron

Tltle SLnonaoft
Spdte.
Slmonroft
Irlodel B
tlo.95

116 AAB COMPUflNG MAY/JUNE 19A4

e

Publlchet:
lltchlne;
hlce:

--1

Tldc:

Publt h.r:
Michlna:

Tbe Klngdorb oI
Kleln
Eplc
llodel B/
Eleclron
n.9n

This is number three in Epic's
nerv BBC 32K adventure series.
It will also run on an El€ctron.
Dsc 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



how well this package works,
since the character definitions are
hidden away somewhere in my
machine!

Ratlngs Tlble:

screen. Whether you g€t to put
your name on it is a diflerent mat-
ter. The right handed key option
is Z, X, Return. Obviously as the
'Game Over' message app€ars
you are still blasting away on the
fire buttoh. which is Return.
Since A&F have not bothered to
clear the keyboard buffer you go
shooting through to the h,-score
table but without the chance to
€nter 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 anoth€r game.

The options screen gives
you the cholce oI left or right
handed combinations of keys and
a Slow/Fast option. Ther€ are a
few features which dehact from
the overall value of the game but
it is fun to play. colourful and
noisy. I 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.

Ratlngs Table:

SOUNDS 70%
GRAPHICS 65%
DOCUMENTATION 50%
VALUEFORMONEY 60%
OVERALL 65%

Imagine a rickety bridge with a
lattice of walkways c ss-crossing
a tenible abyss. Each point of in-
tersection reveals a test to pass,
with failure resuhing in death, the
tests be,ng 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 oI reading re-
quired is occasionally rather fast.
In most cases. only a moderate
level of thought andlor 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 I 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, I
hear you shout, but it's better
than most of the others! No. this
tap€ is pretty simple lodder which
is not even particularlv 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.

Ratlngc Table:

SOUNDS
GRAPHICS
DOCUMENTATION
VALUE FOR MONEY
OVERALL

N,/A
90%
90%
90%
90%

Kamikazi (box). Kam ikaze
(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 blastrng 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 I
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 fteeze
at the end of a scr€en they do not
disappear from the display but
contlnue on their way as soon as
the next screen begins. Hard luck
if you happen to be ,n th€ way.

Similarly unlucky is the way
your bas€ 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 lor much in this
situation. You may as well press
Escape and return to the choice
screen. This us€ o, Escape is
nowhere documented and this
could prove frustrating to thos€
new to such games and unaware
oI some of the conventions of
games programming.

There is an athactive high
score table which scrolls up the

The Vocab Tester is the obvious
solution to the reshictions 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, Italian and English but
the number of entri€s in any
Ianguage is restricted only by
your abilitv to type in enhies ftom
the dictionary.

Setting up new vocabularies
is merely a typing exercise and
once the files have been created,
thev 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
chanq€d bv straiqhtforward selec-
tion from the menus. When set-
ting up tape files, don't forget to ]

make accurate records of where I

SOUNDS
GRAPHICS
DOCUMENTATION
VALUE FOR MONEY
OVERALL

40%
25%
30%
40%
35%

the date is being recorded.
The function keys are set up

to produce some of the European
characters (mainly accents) which
will be requ,red, but if your in-
t€rest is Russian or Greek, you
may n€ed a more sp€cialist 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 th€
actual language b€ing tested and
this could be discouraging for
children. Testing is allowed in
eith€r oI 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.

Rattngc Table:
SOUNDS 40%
GRAPHICS 75%
DOCUMENTATION 80%
VALUEFORMONEY 70%
OVERALL 65%

Tldc: Vocrb T.rtrr
hbll.h.r: Bccbugrolt
lftchlne: Modcl B
hlcc: fl0.00 cerrcttc,
fl2.fi1dlcc

Tltle:
hrbll.hrr
lhchtnr:
hlcc:

Klmlt rl
A&F Softr.r.
Ecctoo
17.90

Tltle:
Publlrher

Mrchlne:

Prtce:

Abyr.
Caraa 6Dpl.t.r
Slmuhtlonr
Modcl B,
ELclron
c6.95
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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 hue 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 habitsl In addl-
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 chang€
to zapping Paclnvaders as they
hop across main roads on their
way to Mario's scaffoldingl Your
working capital of !100,000
bound up in the wheat within a
period of time det€rmined 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 I found mysell facing
drought, frost, rats and insects to
add to those problems which
were oI my own making.

SOIJNDS
GRAPHICS
DOCUMENTATION
VALUE FOR MONEY
EDUCATIONAL VALUE
OVERALL

It is an interesting game
which can best be tackled slowly
and steadily. although eventual
success is not easy to attain. I
especially lik€d the theme tune of
the Archers. but otherwise I
found the sound to be gimmicky
and distracting, so I was glad to
see the invitation to turn the
sound effects off. There are some
limited graphics, mostlv included
on the farm map, which are
useful guides to quick recognition
of the current state of aflairs. The
color-rrs of the machine are used
to good effect, and the program
is well recommended. Also
available for the BBC Model B.

Ratlngs Trble:

over B.A. (if you last that long). lt
really is a strange feeling to make
a profit or loss running into tens
oI millions of pounds each year,
with adrenalin levels running
hish.

Decisions to be made each
year include chartering aircraft,
or perhaps buying to build up
your own Ileet, and employing
enough people to run the line e{
ficiently. There are unexpected
troubles ranging from hijacks to
shikes 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
Jiggins should have checked pro'
cede and unseruoble. Leaving
this small point aside, Airline is a
good simr-rlation requiring luck,
planning and shrewd hunches to
reach the necessary thirty million
pounds. I 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.

Ratlngc Table:

about the place searching f<r
Iood, piles of which are to be
found near to the eggs. II thq
find th€se comestibles, they berd
their heads and swallow it dourn:
all very neatly depicted.

Meanwhile, as your rotund
figure works his way through tlte
task at hand- he discovers variorE
features, some of which are bor-
rowed from Chuckie Egg's
aforementioned ancestors. Gaps
in the walls are not too much of a
surprise but one cannot help
chr-rckling when the elevators
apear third time through, (th€
procedure and the screen ap-
pearance are unchanged from
one screen to the next.) Thes€,
unfortunately resemble yeliow
bats (animals, not cricket,ng ap-
paratus) rather than the intended
object.

Despite their op tical
peculiarities, it is the elevators
that provide most of the problems

and this is as far as I got.
So that I do not convey a

totally bleak picture of this game,
I ought to highlight a few of its
good features.

Firstly, there is the facjlity to
deline your own movement keys

- this really should be part oI
any game. for it takes so little
houble to ,mplement 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 oI
elevators in order to attain your
desired position. This, complete
with no less than a four plaver
option, completes a trio of novel
features that greatly improve the
playability of the game.

In concluding, Ifeel that the
cowse taken by this review is
quite a typical sequence of reac-

50%
70%
70%
80%
80%
80%

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

SOUNDS
GRAPHICS
DOCUMENTATION
VALUE FOR MONEY
OVERALL

70%
N/A
70%
70%
70%

Chuckie Egg is something of a
poor man's cross between Pro-
gram Power's 'Killer Gorilia' 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 hail are some
hostile ostriches, out to peck you
into submission. These look quite
impressive as they strut loftily

Tlde:
Prbll.her:

lhchlne:

Prlce

Com Ctoppca
C..G. Conputer
SlDuLtlolt.
Uod.l B,
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Publlrher:

Alrllne
Craca CoDput€t
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tions to this game. At lirst 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.

Rltlngt Table:

SOUNDS 45%
GRAPHICS 65%
DOCUMENTATION 45%
VALUEFORMONEY 50%
OVERALL 60$

Daredevil Dennis is a variably
talented but unshakeable stunt
bike dder who makes a living
from stunt riding Evil Knieval
style. This game gives you the
chance to control Dennis s fate
on the film sst. There are three
'takes' and Dennis depends on
your skill to successfully complete
the incleasiogly difficult stunis
and avoid the dreaded 'You are
fired' message.

The first few screens are fair-
lv shaighdorward and give you a
chance to get used to the contsols
of whichever mode oI transpon
Dennis happens to be employing
this time. It could b€ a moto6ike.
waterbike or even skis. Dcnnis
has to perlorm feats of daring like
leaping over houses, avoiding
ambulances, snowballs and
helicopters, as wellas a iolly look-
ing spider who hangs about at the

end of the screen. The Shift key
is used to accelerat€ 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 oI bumping in-
to yachts or snowmen h€ comes
up againsl an increasing number
ol objects and holes in his path.
plus some exhemely awkward
and light footed policemen, who
float up and down and make any
sort oI progression painfully dif-
ficult. This part of the game
teaches you some more subtle
techniques, lik€ stopplhg in mid
air- than the earlier hell for
leather dashes to the end of a
screen.

The graphics are
smoothish and th€ game colour-
ful. The sounds for bikes. boats
and skis are also very athactive if
not wholly realistic. Daredevil
Dennis himself does a wonderfr.tl
dive over the handlebars and
kicks his feet in the air when top-
pled ofl 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.

R.ttngs Table:

is 20 years since the monster was
last seen or heard of. A series of
gruesome murders have recently
taken place which ar€ as y€t 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 fir€. Of cou6e, you are the
chosen one to end all the houble
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 som€
money may be useful. You can
buy a map or a sword. In the
woods, I'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.

Ratlngs Table:

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 oI 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 wlth little
chance. Hence, the mano€vring
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 geat pity to, for with a
little more work and eflort.
Pengwyn would have captured
the heans of BBC owners in
much the same way as the hero
of Psion's "Hungry Horace"
enraptured spectrum games
players.

Rattngr Table:

SOUNDS 50%
GRAPHICS 65%
DOCUMENTATION 55%
VALUEFORMONEY 55%
OVERALL 55%

80%
90%
75%
80%
85%

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 cassett€. The
adventur€ has 230 locations and
a full d€scription can be given
because compressed code has
been used.

The ldea is to explor€ the
ruins of Castle Frank€nslein, in
order to find and destroy the
monsl€r which he has created. lt

N/A
N/A
75%
80%
80%

Not a spelling mistake but a cute
litle 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
a row- ll he touches an ice-block.
he does not suffer frost-bite but
instead melts th€ block in ques-
tion. II you think it sounds easy,
you've reckoned without the two
rather bulbous blobs which mas-
querade under the title.
'monsters'. These are exhemely
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
l€ast that's what happened in my
games). The honsters can also

SOUNDS
GRAPHICS
DOCUMENTATION
VALUE FOR MONEY
OVERALL

SOI.JNDS
GRAPHICS
DOCUMENTATION
VALUE FOR MONEY
OVEAALL
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Title
Publtsher
Machlne

Laser Command
Program Power
Model B. Elec-
tron
17 .95

Radngs Table:

GRAPHICS
SOUNDS
DOCUMENTATION
VALUE FOR MONEY
OVERALL

70%
65%
70%
75%
70%

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
iump 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 iump 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 barels
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 bet/,/een
300 and 900 points if Mario runs
over them or hits them with the
hammer.

The third s€ction 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 hro 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 lourth and final section
is the hardest. There are five
parallel girders with connecting

ladders. Four of them have hr,,o
yellow 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. eti. -

The game's graphics are ab'
soiutely 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 reallv,s
excellent, and full credit must go
to the person who wrote it.

Rattngs Table:

The first of the five programs on
this package is the SLIDING
BLOCKS PtIZZLE a slant on the
Iitlle games we used to get in
christmas crackers The idea is t.)
rearrange a lumble of letters into
some sort o{ order but this can
only be achieved by sliding one
block at a time within a

framework
You have the opticln 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. vou then use
the cursor control k€ys to shift the
blocks about until they are in
order. if you can not do it. and
believe me thats not hard, by
pressing the copy key. it will
show you ho!,.r to actually solve itl

With clever use of colour. and
a clear screen layout. this pro-
gram is very playable. and is
something of a challenge. even
on thp small hlo.ks with noi
many shiftsl
. The second program of the
package is DRAUGHTS, now
this is a game that I cannot for the
life of me remember how 1.l play
properlg. and Icould not get any
help from the progtam- as there
were no instructrons. a bit of a
shame lhis as everyone can t
know how to plav lt.

The game itself is laid out on
a net red and black chequered
board with a clear indication of
whose pieces are whose A verv
nice feature of the program. is
that when a move is made. allthe
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 qualitv of the com,
puter's play. however, il did
seem to be very intelligent in its
strategy, not allowing itself to Iall

GRAPHICS
SOUNDS
DOCUMENTATION
VALUE FOR MONEY
OVERALI-

95%
80%
85%
90%
95%

Flv. Dlnd b.n.
dlng progrrE lot
the BBC model B
Grnyncdc
Sy.t D. Ltd.
Mod.l B
Dr.c lr 1.95
C...ette 19.95

Tttlc
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Prlce

Laser Command is a very good
version oI 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 hall speed.
This last option appearc to be un-
documented- Once you have
selected your options, the game
begins. Conhol of your sight is
using joysticks or W, E, O, P on
the keyboard; DELETE fires a
missil€; N and V lay and detonate
mines. You can even store the
mine pattern using f0 , f9! This is
a verv powerful function. You
may also pause using Shift.

The idea of the game is to
delend six cities. To do this, you
have a missile dump and a sight.
You position the sight to fire at
bombs Ialling from the sky. lf
gour laser base is hit, then vou
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 destuoyed. 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 oI 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
varielr of sounds, but those in,
cluded are different iI not com-
pletely original.

The instructions are ade-
quate as little explanation is really
necessary in this game. You are
told of (nearly) allthe options and
even how to load the program
(not standard).

Altogether it is a good game.
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into many traps, and if it did. rt

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 letlers around the
board. and are easy to enter. the
computer rrot allou,ing you to
enter an illegal move. and giving
yoll another go.

All in all a very good game
can be had L,"ilh lhis program.
and it does seem to be of a fairly
high standard

NOUGHTS & CROSSES is

lhe favourite The grid is a large
blue {rameruork drawn in the.en
tre of the screen and after vou
have chosen y,'our marker ithe
noughts or rhe crosses) it asks
you who is t() go first.

Llke draughts. the moves ar
entered bv qrid ..r .rrdinales.
entered at the ke-lboard. Once
entered the shape is drawn in lhe
box. it seems !er! easy to stop
the program bearing ),_ou. and at
the first. and second levels of
skill it is nol !crL hard to beat the
computer quite ion!incinglg. but
at the hardest lc!el. level three. to
get a draw was alerage. but lo
beat it was quite hard. but for it to
beat you. \uas quile rare This
one does not reall-t live up to the
package title. of mind bending

Program {our is the besl ol
ihe tape. this is called MASTER.
BRAIN and is based on the code
breaking game kno,,r,n as Master
mind.

The linal program is called
SIMON'S GAME, and. yes.
you ve guessed it, it's based on
the game Simon!

The idea. for those who have
been living in caves for th€ past
six years. is that the screen is

divided up into a number of dif
ferent coloured blocks. each
numbered. and the computer will
Ilash a colour. with il will be a
tone, and the idea is lor 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 ol plaging 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 'thinkinq qame {or the
whole spectrum {Whoopsl -
sorry) of ages. For this alone it
must be worth it if your BBC is a
family item.

Ratings Table:

and gives the necessary arcade
flavour- It is a personal choice
whether the 3D is a sufficiently
exciting noveltg. Essentially this is
a conventional alien-blasting
game.

Ratlngs Table:

SOUND statements appear. The
Iull hexadecimal Iorm of the "C"
Darameter mau be entered. The
Lpson screen 

-dump 
is a multi-

shade dump for pictures in any
graphics mode. First oI all it is

essential to set up a text window
to avoid the various messages
that come on screen corupting
the picture you are dumping to
the printer. After this, everything
is shaighdorward 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 scre€n editor is

an extremely uselul piece of soft-
ware and I can imagine a few title
pages being drawn using it. The
function keys access the dillerent
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.

Naturallg it remains
necessary to inse a controlcode
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 beureen screens.
inserting and deleting characters.
Combined with some previous
planning on teletext graph paper.
this program should make lor
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 qr.lick. It allows ex-
amination of the complete
memory address range, either us-
ing full 6502 mnemonics or in
hexadecimal and ASCII format.

Radngs Table:

80%
60%
90%
75%
85%

SOUND
GRAPHICS
DOCUMENTATION
VALUE FOR MONEY
OVERALL

60%
10%
60%
75%
70%

GRAPHICS
SOUNDS
DOCUMENTATION
VALUE FOR MONEY
OVERALL

80%
80%
70%
75%
75%

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
t o images merge into one.

The au,kward points are that
the television must be finely tun
ed: vou must sit exactly the right
distance from the screen and at
the right angle and you can't
wear vour 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 ihe 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 br'
using a sensible combination of
keys (',?.2, and X).

The game ,s 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

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 mole 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 eye.

The documentation is ex-
cellent an dincludes a cassette in-
dex for yotr to fill in and a
template for the lunction keys
which are made use of in the
Mode 7 Editor.

Sound Shaper is a faitly
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 disDlay. 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 easg to change or con
firm the channel envelope, pitch
and duration parameters. When
selecting the Chords option. four

GRAPHICS
SOUND
DOCUMENTATION
VALUE FOR MONEY
OVERALL
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Finding and choosing the correct
software lor vour needs is a
daunting task indeed, whether
gou are looking lor a word pro
c€ssing package or for a new
game to test your alien destroY-
ing, treasure seeking, path-
finding talents!

Often you can be put off
even looking through the pages
of advertisements which tempt
vou wrth vivid descnptions o f the
arnazinq qraphics and sound ef-
fects ol the game being offered,
vou sit lhere wilh pen Poised
ibove cheque book and your eye
catches the small print that tells
you that the game willrun on just
ab6rrt everu available machine
except the one sitting beside Youl

But BBC and Eleclron
owners need desPair no longer

- help is at hand in the following
pages. We have Put together as
comprehensive a list as possible
of the software available for thes€
machines. In order to lit in as
many as possible we have had to
use codes in some columns. The
titl€ of the software, whether it is
for the BBC or the Electron, the
company which produces it, the

Explanation
Game

Business
Programming utility

Domestic

Educational
ModelA BBC
Model B BBC

Electron
Cassette

Disc (40 or 80)
Rom or Eprom

As vou are probably aware.
new sofiware rs surfacing all the
time so do not asume that there is

no such item as the one You are
Iooking for, if it is not included in
the following list. Remember that
much BBC software is being con-
verted for the Electron and to
avoid dissapointment it is best to
wait for a specifically written pro-
gram. lf you are awarc o( a piece
of software that is not listed here,
whether you are a user or a pro_
ducer. feel free to let us know.

want a program for your
BBC Micro or Acorn
Electron? Look no

further than our listinEs
to make your choice.

form in whi.h it is available, the
supplier code and price; all are
giv€n for each piece of software
listed. The codes used are:

Ed

B
E
c
D()
R

Code
Gm
Bs
Ut
Do

SOFTWARE L/SI'VGS

Ar.a R.dar Co rolld

B.ilifi

CJE

t.J-l(. srw

BC
A.B.EC
BC
BC
BC
B(
BC
a c,Dt

NZ

CT

Gl(
OG

GK

CU

CE

FB
RO
BE
GK

6X

GJ
ES

l(T
CM
ao
ls
IB
SE
NC
oa
sU

(4.85
a7 95
(4.95

tu 76
(7 95

r24 95
t24.95
t l l,00
r!! 00

r7.50
!60.00
t7.95
t4.50
e'l.so

e5.99

t4.95

t6.95
t9 95
t6.00

t7.50
t7.95
f5.95

r5.50
r9.95

f7 a0
f4.95
r3.95
r6.95
t7.50
!8.97
t6.95
t3.00
t7.95

t14.95
eE.05
t9.95

t6.50
r7.50

f9.95
t9.95

tl1.90
t4.00
r9.95
16.95
t6.95
fa.95
f?.95
t4.00

tr 1.50

t?.80
18 95

t{t.95

t5.95

t8.00

r13.95

t3.00
t6.00

Bt

f_d

B
B
B

B
B
B
B
a
a
B
a
a.l
B
B

ll
B
a
B
B
g
u

ll

OG

KN
tf
N-T

GX
IU

CJ

GK
IT

RO
NF

Ed

GM

B

a
B
B
B
B(

Als.braic M.nipul.lion

Anim.l ves€ra6l. Maher.l BBC Loso

B
B
B
B

B
a
B
B
B

B
B
B
B
B
B
B
B
B
B
B
B

Ed

I

IB

LO
DI
DL

DL
QS
tz
NU
IJ

Ed

ll

B.l
t
B

B
B
a
B
E(

a
B

B
B

x

I

Ed
Ed

Ed

Ur

Ed
Ed
Ed

B.

t6.95
47.95
t4.95.
[6,50
r5.95
r3.00
r, 95
t9.50
!6.95
fa.50
r6.50.
t8.00
€E.50

!I4,95
82.95
t7.50
t5.95
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SOFTWARE SUPPLIERS

AA Ant,'oae Aspitel Sottto..

56 London Aodd

NU Da.aba.. SoJrur.

CtE Mi.o.odpu.r.

Wes. St$.t BN15 2PA

Bells Ed B C.D
KN
DL

17 95
t4.95.
t6.50
€3.95
c4.50

er9.95
t7.95

t19.95

19 Crur..one cour.
Longn.adou E.rnG

.a.drlle APo- Ieae

BEEP,BEEB
Beep Beeb lsuper Simon)

tJx BC
BC
BC
A.B C
BC

A,B C

BC
BC
B C.D

IJ
IJ
GM
Gl(
GM
OG

CL
GK
SU
DL

Xnr$6 C y S!.r.m!

Srfor Sp.irgr lrood
Clrestetficld 544 sXE

t2.75
t2.00
t7 95
r5.95

{4.95,
t6.50
t9.95
c1.24
r8.50
t6.99
t6.95

Srp.rior 59.r€'s l-.d

XB BBC Pabli.ations
Ed
Ed

Ed
Ed

Ed

Ed

BBC/NEC
BC
A,A C
BC
B,E C
BC

SU
KB
HH
RO
ts

Btit bh Brcadca sting C o ryord-

35 arvlebon. High Sn..r

6A UepcT ni.rrmond Road
,$ndJi.h.r conptt t S..oice.

lJ.K S W

BC
BC
A,B C
BC

A.B C
BC

BC
BC
BC
BC
BC
BC
BD
BC
A,B C
A.B C

IS

cc
GE
IB
DB
KC
IJ

KN
IN
KJ

VG

ss

f7.95
t9.50
44.95
t8.00
e5 50
[5.95
t3,95
e3.95
f3.75
t6.95
€8.05
t7.90
t7.95

t12.95
r25.00
!7.95
t9.95
t6.50

coibida. CB2 3NJ

Pto.e r.o t Ap plicdrion s
LU, 6LX

Capll!ls and Pun.ruarion
Carbohydr.i? M€rabolism

BC

BC
BC
BC
BC
BC

BC
BC

o

l(B

JX

KF
GM
tz
tz

tt0.00
t4.95

t18.24
t9.95

c59.95
€5.95

tr3.95
r5.00

Ntnt'.. On. cod.a Sq.dr.

Be,bi.t-tpon-Iseed
folS 2aw

A J 9i.1on s.tui.. L..l

4 ,iAI E, rcetio aat sofi udr2

2 Ni.,rola. Gdrd.ns

DG A o6-Wt..ton Sotte.re
Sottur. Ptbtit,'ins Diti.ion

A.B C
A.B C
BC
BC

BK

GK
KF
GK

t4.oo
f6.m

t7.00
lll {5

Nation.l Enen.ion Colt.s.
tA arookhnA. Auenu.

378 Neb C.D.ndi.h Str..t

Ed Di.l
RH
DL

!5 0o
t7 00

f6.50.
fa_00

!19.95
e7.95

!15.00
t7.45
t7_00
13-95
t8.50
!4.95
t1.50

6D
Ed

Ed

UT

cEsctL

Char.cr.r Sh.9€mak.r

SE
LC
JL
SQ
BU

NX

GE

Lrdn.h..tar MIA ,JD
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SOFTWARE LISTINGS

EI
B
E
af

EI

t€<

l!I

HAPPY
LETTERS

Lrnr 'l..a$r -..ra|t. nxr.rtolE l .r.irarlICkD.qt*tr

roEir.Eatlcrtioa'rSortr"r LrA

o€:ibrldbt a66f

\l
H.

aoarr.lltr.rilrnal roft rr}r Et{.
ls,rrr*ir *o.lilr

CONTINUED OVER

r***

w$
1*

Bs

Ei

.--\a
T

I

A.B C
BC
B C,D

A,B C
BC
BC
BC
BC

BC
A,B C

I tr



Chara.a€rs & Enuelope

CHl.Squa'ed. conrins€n.y

Comm€r.ial Ac.ounr5

Crime a.d Dei€.tion Ouiz

U
U
U

U

Ed
Ed

B5

Ed
Ed

Ed
Ed

Bs

Bs
Ed

Ed

Ed
Ed

Ed

Ed

Bs

Ed

Ed

Ed

Ed

Ed
Ed
Ed
Ed

A.S.X

SJC son

Ed. Sofl

c
c
c
D

c
c
c

c

BC

B
B

B

B

B
a

BC
BC
B,E C
A.B C
B,E C
B,E C
BC
B
B C,D

:
c
c
c
c
o
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c

EC
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c

c,

B

B
B
B

B
B

a

A,A
B
B
B
B
B

a
B
B
B
B
B
B
B

B,E
B
B
B
B

B
B
B
B.E
B
B.E
B.E

B
B
B

JZ
XN
GJ
IT

S'
oc

CM

Gl(
GK
GK

DL

EB
NT
BB

JS
GD

l(N
t(N
Gl(
RJ

GJ
SE
CU
EB
CL
GM
IN
GD
cc
Nfl
GK

NU
CE
DB

ES

CL

GX

SE

SJ

GK

OT
ES

124

Ecolostcal slnul.tion3
E.D.G. Gr.Dhl.s Packag€
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!1.50
13.00
t4.95

t5.50

t9.00
t4 50

rt3.a0
5.00

3.80
t13.30

'D n',

!5 95
!7.95
!9 95

tl1.50
t9.95
t6.50.
r8.00
r7.95

{7.95
t6.50
t9.95
t8 95
t7.50
t3.75

lrr.60
t4 50
f4.85
t6 95
46.9s
r4.95

t9.95
16.61
r7.95
89.90

r11.95
c4.95

119.95
t6.90
t4.50
ts.95
t5.90
a6 95
t7.95
t7 50

t7.95

!9 50

Dlglr.l X.Word Comp,l.r

!4.95
t9.95
t4.95
!4.85
!5.95
t9.95
t7 _91

r9.95
!7.50

tl2.65
t9.95
!4.85
!6.50
!6.50
t5.95

Drauing Picru.€s .nd Puzle.
Dr, who: Th€ Fl6l Adv€ntur.

Dyn.mi. Nu.l.ar M.gnell.
R.sonanc€ Spertc.opy

SOFTWARE L/SI//IUGS

I

lournaldac$totd ao(trata Lt{.,
ori&!o{!,* tllf

ACORN
ELTCTRON

Ed

Bs

Bs

Ed

Bs

Ed
UI

Ed

Ed

Ed

Ed
Ed

UI
Ed
Ed
UI
Ed
Ed
Ed

t\.-l
-'

CJE

B.B,C.

B.A.C_

c.D
B

BC
BC

B C.D

c
c
c

c/
D

c/
D
c
c
c
c
c
c

B,t c
BC
BC
BC
ac
BC
BCac
BC

A,B C
BC
BC
BC
A.B Cac
BC
B C.D

B

BC
A.B C

BC
BC
BC
BC

BC
BC
BC
B,E C
A,B C
BC
BC
BC
BC

c
c
c
c
c
c
c

c
c
c

B
A,B
B

B

A,B
B
A,B
B
B
B
B
B
B

MN
DL

Gl(

GM

RH

ES
CT
IJ
KN

tz
GK

FB
BE

DX
MS
GK

NX

tz
K5
JB

JX

LC

D6

DG

KP
KP

GK
XB
EB
KB
CU

KB
HW
GE

HX
SY
JX

RH
EU

c7.95
r4.95,
e6.50

rr4.50.
tr?.50
t7.95
f8.00

t7.95
t12.95

t4.88
f12.95
trl 90
t19.95

a9 95
Irr.95

49.95
tr2.50
f9.95

tr2.65
t2.95
t6.95

el1.90
r7.50

!10,00.
tr9.00
t9.95
r5.50
!6.00

r24.00

!10,00

t6.95
!6,95
t5.95
t3.00
t5.95
t5.00

f3.95
t2 50
e6.00
e7.95

tr2.50
t17.65
t9.50
t7.95

elr.50
tll.50
t9.95
r9.95

er0.00
r9.95

er0.00
r9.90
f3.95

t10.00
r4.80
t6.00

412.95
a13.50
r10.00
!r6.50
!19.95
i12.95
t7.95
t4,25

MODELS A/B

// /

/rA:{/

t9.95

r-.S

r'!
l.t

+

*rFr
lU"*$

$t



Ed
Ed
Ed
Ed

Ed

Ed
Ed

Ed
Ui
Ed

Ed
Ed

Ed

Ed
Ed

Ed

Bs
BS

Ed

Ed
Ed
Ed
Ed
Ed

B.
Ed

Ed
Ed
Ed
Ed
Ed
Ed
Ed
Ed

Ed
Ed

Ed

BC
BC

A.B.EC
A.B C
A.B.EC
BC
BC
BCac
A.B C
BC
EC
BC
BC
BC
B.E C
BC
BC
BC
BCE

ac

BC
BC
BCac
B.E C
B.E C
BC
BC
B C,D

,EC
ct

D
c
c
c
c
c
c
c
c

A,A C
BC
BC
BC

BCac
EC
BC
B C,D

BC
BC
BC
BC
BC
ac
BC
BC
A.B C

BC
B C.D

B C.D

a c,D

BD

B

B
B
B

B
a

B

BC
BC
BC

BC
B.E C
a c.D

OB

OB

OE
CH
GK
NU

OB
CT

8J
GI(
co
IB
NT
BE

IM

CM
IJ
DI

SE

OL

GK
GM

SM
PT
GD
B
IJ
lz

NT
JX
GK
GK

DL

HC
CU
CU

DL

DL
CD
KM
HG
CD

RJ

CM

tx
Gl(

GD
JX
CT

CM

Elem..dd and El€m.sub

Es.apc Fron Mmnba!€ Alpha
Es.enrl.l Fren.h Vdbs

Etr?ndPd Colour fill (jraphic!
Exp"rinmr. in Adin..l

F.n.l. R.pronu.t(. Cr.le
Felix.n<t rh. Fru Monligr!

Final A..ounrt Prosram

Ftzz auzz

Foorball P'nne Predi.tn

Fore(as!ns'lnglp eip.nenrial

EORTH

Fr.n.h kr€sul;' v"rb.

tE.00
t5-25
t8.0{
r5.25
{5.75
t9.25

t5.50
t3.95
f6.95
t7.50
t?.00
t7.95
t7.95

T I I,50
t6,50
t4.95

tt0.0o.
t23.00
tt0.(x)

t9 95

t9.95
t20,0E
!4,50
t6,50,
t8.oo
t7.95

e10.06
e10.29
tr2.00
c7.95

t9.50
t6.50.
t8.00

r4.95.
t6.50
f8.95

t59.95

tz

JL

GT

GNI

Gf,

6S

GV

fla

, t

Co^Ml fRl4 asw

Sinod H....t SottlFr.

lE, Ponhad Cr...ent

iddla.e\ HA, ILA

Corp!t.. Con..?1.

He.tto..l.hirc wD4 9J)

50 Elboretsh St...t

t5 Qu..n.be v 4.....
Ctza.land 1526 gNW

w.,t Yori.hi.. BOIT sSX

57 d.e.ros C?.'..at

Fv6 7QX

l, Cadh.ids. Gio...

,ta^p.htr. GU32 ,P,t

t2t woodtondr Wor

R'II"DB

ts

tu

lrs

,t.C-C-S. Aso.i.r.r

f7.95
r9.50

fva. .^d g.dr NE9 9EY
213 215 N.rk.t St.e.r

sr(t4 tF

D.y. n t. Ga. c dt 1o.. I ) Solt @..

Bogno. 4.t1. PO2t ssx

ova 2uR

s30 5rs

tr-21 Con@9 Ro.A

2, Conn.asht Ct..c.nt

{6.9s
e6.95
[4.50
t4.to
t4.50
43.95
t5.95
49.95

ta

JC

JS

5.00

(1.00

f7.95
{1r.90
t4.95

t7.95
{r6.85
134 72
r t 5.00
t t 2.00
t16.85
t4 95,
f6.50
t4.00

T7
r7.50
I9.95

tr5.00

tE.50
tl8.a6
t9.95
t6.to
r9.95
f9.95
et.9i

BJ!t.9i
!5.7t

e..nAco6p/tinc

2l Ien69.on Ao.nte

$P sotrort. & S.roi...

Pl....e.i.t. L62 2AE

26 Oal.onb. G..d.n.

SOFTWARE SUPPLIERS
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SOFTWARE LISTINGS

CONTINUED OVER

lF El..a@na. ApglLd
4 Drororc Bd.t
C.ntA.rrr.
Corrte Aa.dr ArtA ,P,t

U t J x sortg{r.
I Ahc S.,cd

lV ,ri.r ltorE .
lO tt. C*a.n
Xr.nor-Srr.Flt re
So-.8.. asra Ol^r

JZ



Ed

Ed
Ed

Ed

Ed

Ed
Ed

GM

Ed

Ed
Ed
Ed

B,B,C,

B
B
B
a
a
B
B
B
B
B
B

B,E
B.E

B,E C
BC
BC
BC
BC
BC
BC

BC
A,B C
A.B C
A,B C
A.B.EC
A.B C
BC
BC

BC
BC

A,B C
BC
BCac
BC
BC
BC
BC
a c,D

ac

BC

ac
BC
BC
BC

BC

B,E C
BC
BC
BC
acac

c
c
c
c
c
c
c
c
c
c
c
c
c
c
c

Bug-Byr.

B.A.C.

MGB

acsc
BC
BC
B C.D

5E
SH
GE
SE
l(P

LC
BE
OG
SH
SH
(M
OB
OB
KB

GK

RH
SE
BB
NZ

(B
OE

JX

CD
SU
GR
OL

LC
SP
LC
JB
B

0c
8N
SE

MG

LC
DL

BB

HS
cc

HN

GM
GM

BB
LC
GR
NZ

Frogs€r lMarhn,r (od€)

F U M.chnr, + ll,n,Psr Jo€

Gam.s Conrp€nd,un Bl

Ganes ol f.sk and .rnn,ns

G@gr.phr'Fr.n.€ Cern,
ony,rlialy U S A. Spa'1 lndia
G€rm.n kresular Verbt

Graph and Charrs Pa.t

Grig Blil2

t7.95
t5.95
f8.00
e7.95
t5.50
t4.95
t5.50
f7.50
t3.00
c6.95
t5.95

t8.00
!8_00

r 10.00

!6.95
r9.50
t8.95
t7.95
!7.50
t6.95
f5.95

t5.50
t1.95
e5.50
t8.00

!10,00
t6.75
!6.95
t9.50

r17.65
11.85

€5.00
t13.80
t9.95
t9.95

t{.95,
t6.50
r3.00
r6.95
t7.95
t6.95

fr5.00
t5.45
f4.95
c4.50

I4.95,
t6,50
t5.95
t4.25
r7.50
!8.50
t4_85
r8.95
I4.88
t7.00
t5.50
r3.95

t24.95

Helicopt€r Res.u? Tunnel

',,,l Do'

Index Nuober..Basl@r
tnd.t Number..ch.ns€r

lntcr!€ntio. conmercial
l.rnwnrion educarional

lnlroducing M.p Sklls I

lnvoi..s and SiarPnenrs

JCB Disse,

J.R.
f9.95
t9.50
f4.85
e5.95
f5.95
e?.95

Ed

Ed

Ed

Ed

Ed

Bs

Ed

Bs

Ed

Ed

Bs

Ed
Ed

Ed

Ed

Ed
Ed
Ed
Ed

a B.(

IJK

BC
BC
BC

ac
BC
BC

BC
A.B C
BC
a.E c
B.E C
BC
BC

B.E C

BC
B.E: C
BC

BC
ac
ac
BC

B C.D

BC
BC
BC
BC
BC
BC
BC
BC
BC

c
c
c
c
c

B
B
B

B

B C,I)

BC

c
c
c
c

D

c
c
c
c
c
c
c
c
c
c
c
c
c

B
a

B
B
B

B
B
B
B
B
B
B
B
B

a
B
E

IT
ts
L'

tz
SQ
tz
IB
JZ
BO
BO
DS
SF

G}(

GJ
DS
GM

I(B

GE
DB
P'T

GE
JX
SE
NU
IT

MP
MP

JX
XT

CL
CM

HN

IS
SE
KN

I(T

GM

LM

EB

KN

XU

GX
SU
SU

t9.95
!7 95
!5.50

!7.95
t9.95

t12.65
t7.80

tr4.95
c19.95
er2.50
er0.00
t9.95
r9.95
e8.00
e6.95

t7.95,
!8.95
r6_90

fr5
t?.95
85.50
!6.s0

f9.95
t4 00
t7.95
e7.00
t7.95
15.50
c4.00
t4.97
t8.97
t6.95
t6.95

t9.95
t9.95
t6.95
€6.95
44.88

tr7.25
t6.s0
e3.00
t6.95
t9.95
f9.95

t12,65
!6.95
17.95
{7.95
f5.95

434.70
15.95

!345.00
!1rs.00

t7.95
r13.95,

21.62

111.25
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MODELS

ir.r-!ai:Jra

/A/ I

(

7.

1,

t6.95
f7.95
c6.95
t6,ot)
f5.95

t24.95
rr9.95



EN

Ed

Ed

Ed
Ed
Ed

Ed
Ed
Ed

El
Ed

Ed
Ur
Ed

Ed

BS
€d

Ur

Ed
Ed
Ed

Ut
Bs

Bf
Ed
Ed

Ed

ry

tJr
Ur
Ur

B
B
B
B
B.E

B

c
c
c
c
c
c
D

OB
ES
JX

GX

CM

!5.95
t4 95

rl2
r9.95
!7.95

!5
41s.00

r6.95
t8.95

OB

oc

OD

OE

OG

ofi

OT

cn

CD

CG

c8

cs

ct

cu

cx

aa

Be*.hit. BGt2 4QC

BE

Bl<

Btt

BQ

Bt)

DA

DC

D"

DO

os

EB

EG

EN

EL

ET

EU

ac
BC

Ed.t St..c, BN22 lBH

34 Hurb.r.ton. Bood
BM

Labyrinlhs ol La C6h€

L.aming Conp?.d'un I
L.arning Conp.nd,un ll

Library D&-€v Cla.!,6cat.n

BC
BC
BC
BC

BC
B,E C
BC
BC
BC
BC
BC
BC
BC
BC
BC
BC
A,B C
BC

BD

GK

RR
IB

GK
NZ

IJ
EB
EB
tz
CH

IB
IN
lx
CM

t7.95
i1.95
€5.00
a6 50
c7.50
t6.s0
€7.95
f7.95

145 Charing Cto..BoaA

Blte Ltoon SoJruat. Co,

Leightoa Be,,arA LU1 ASt

Bo.n. EAtcdtionot SoJrbore
H.ddboun. Wodhu

tr4.95
46.50
t6.50
t7.50

tIr.95

t5.95
i6.95
t9,95
t6.50
t6,50
t!.75

tr2.95

E5

(16.85
r16.85
159.00
rr0.00
tl2 50

t3.95

t7.95
t8.50
t6 90

Suifi Liat sottbarc
ll&l20 Wadotr St...t

A G...nhrcok Aa2nue

Linear liegr€stion. Corelar'of,

H.C.C.S.

BC
BC
BC
BC

B,L Cac
A,B E
BC
ac
BC
BC
BC
BC
BC
BC
BC

Shlr. ttlll lnd!.rnal E rdt.

HC
Cd..sell Co puteft

GJ
EH
CD

CU
SE

GM
GE

C.r.onA.l. E^r. rp.i.e s Lta

stl tJ,l

254 Co^ew.e. Red

PE2 ALR

BCac
BC

BD
B.E C
B C,D

GM
tz

ao
CM

t8.50
t5.75

t19.95
e7.95

124.95
!8.97

tl5_00

t6.95
t5

tr5

t12.95
t6 50
t6.50

tt0 00.

13 95
t7.95

t11.95
!4.95.
f6.50

!13.95

tl5_00

r7.95
er8

f6.00
t9.95

!24,95

Ndtlonrl dgd,in. flo!..
,2 Btuddatca Stre.t

37 llillob.t.. RoaA
wo"ch..ter wB, lQP

C.nhel rrndlns e.hte
275-217 B.th Eo.d

BBC

B

B
B

B

c

:
c
c
cl

cDl

CG

ka
Corput... ln Edu.etlon

IB
AE

85 H.dingto.d Road

29 Bi.hrona Cb.e
Ed
Ed
Ed
Ed

Ed

Ed

Ed
Ed
Ed
Ed
Ed

A,B C
BC
BC
BC
B C.D

GX
ST
GD
EB
DL

CM

229 llt h.nal.n Bodd

Au.linsrnr.hire H P I 3 5 PG

B C.D

B C,D

l5 Woodland. Clo.e

BC
BC
BC
B.E C
B.E C

DS
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SOFTWARE LISTINGS

LCL

CJE

I J,K, SrW
Ed.soft
I J.K. S/\!
r.J.K. S \l

B,B.C.

l.J.l{. s/w

A,B C
BC
BC

BC

BCac
BC
BC

BC
BCac

BC
BC
ac
BC
A.B C

ac
BC

B C.D

BC

CL
GX

Gr(
MTJ

MD

tz
SM
oc

KT

LD

QS
IN

GE

ta
JX
I'I

IT
IT
IIJ

XI

GK

CP

EB
EB
EB

CT
GK

KB
SY

MN

IT
KN

CM

GI{

Mr Ts Alphab.l Gam.s
Ml Ts Me.surins Gam€t

Mr Is Numb€r G.nec

MX a0 Type 3 Screen Dunp

t5.95
t4.95

t6.95
t9.50
t9.95

!9.95
a6.95
45.95
t9.95
t9.95
t7.00
c8.00

t24.50
t1_95

t49.85
ct2.50
t6.95
t6.90
t5.95
e6.00
c9.95
c9.00

!1t.90
!6.50

fl5
{3.95

Nor€ Invad€G Pack.ae

Skills 0.20
Slill. 0.999

t4.95
f4.95
r6.95
!4 95
t4.85

f9.95
f4.40
t7.95
46.50
f3.oo

t13.95
{r2.95
t12.95
t12 95
t12.95
r12.95
r12.95
t7.95

t25 00
t25.00
r7.50
!5.95
t9.95

c10.00
t9 00
e3.50
€9.50
t6.95

!14.95
t12.65
t5.15
!4.88
t3 75
i5 95
t6.95

tr5.00

€7 99

PerseG and Andron€da

Pe60nal Mon.! Manas€m€ni
Per€ th€ Plasr€red Posrman/

B5

ED

Ed

Ed

Ed
Ed
Ed
Ed

Ed

Ed

Ed

Ed

Ed

Ed
Ed
Ed
Bs
Ed

Ed

Ed
Ed
Ed
Ed

UI
Ed

B
Ed
Ed
Bs

ED
Ed

Dial

Dial

Dial

BBC

B C.D

B C.D

B C,D

B C.D

B C.D

BC
A.B Cac
BC
BD
BC
BC
BC
B C,t)

BC
BC
BC
BC
BC
BC

B C.D

BC

BC
BC

BC
BC

BC
B C.D

c
c
c
c
c
c
c
c
c
D
c

EC
c
c

,B

B
B
B
B
B
B
B
B
B
B
B

B
B

c
c
c
c
c

.BC
c
c

,B,EC
c

c,D
c
c
c
c
c

,BC
c

B
B
B
B
B

a
B

B
B
a
B
B
a
B

B

crl

MP

DL

LM
LM
LM
EB

DL

DL

DL

BB
AB
LC

EA

HN
SY

RJ
GJ
cc
SH

GE
JB
LO

JB
XT
tz

ES

SL
NT

OD
GE

GK

CM
GD
M5
MB

OG

EB

(9.25
I I t.90
tt2.95

(75.00
t3 95
49.95
t9 95

f4.95.

!9.95

f4.95,
r6.50
t4.95,

t4.95,
f6.50
t4.95,
f6.50

!4.95,
f6.50
f7.50
f9.50
t5.50
f9.r5

ltr.95
t9.95

I18.40
t23.00
t14.95
t24.95
!6.95
!8.95
18.95
t5.95

r10.00,
!t2.00
t4.00
t6.0

86.95
t1,95

I10.00
!5.95

t13.95
!9.95
r5.95

t1t.00,
fr4.00
t6.95
t6.95

tr0.29
t10.50
trr.90
t4.50
t3.00
!9,95
t6.95
19.95

t20.08
!5.00
!3.75
t5.95
t6.50
44,50
f6.00

!11.95
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Menra! Ariihn€t. T6ls
Mercy Mir.ion to Mars

Mi.robial Pop. Dlrnami.s

Ed

UI

Bs
Ed

Ed
Ed

BS
Ed

Ed

Ed

Ed

Ed
Ed
Ed

Ed
Ed
Ed
Ed

Ed
Ed
Ed

Bs
Ed
Ed

EA

Ed

Ed

Ed

Ed

k /A/

A.B C

BC
A,B C
BC
A,B C
BC
BC
A,B C

B,E Cac
B.E C
BC
A.B C
BC
BC
BC
BC
BC
BC
BC

BC

BC

BC
A.B C
BC
BC
A,B C
BC
BC
BC

A,B C
A,B C

TELETEXTPACI(
rfficdlb, xdI@

For th. EAC miao modd E

tr66€ttv6$esr

DESIGI'
-colhpo, 

rou 6ron 
"*ror the eac mbm modje

ciln€rrersrddlm

BTTB UE$OTI
8ttIuF

El-
F
l--
t-[[fr



Ed

Ed

Ed
Ed

Ed

Ed
Ed

Ed
Ed

Ed

Ed

Ed

Bs
Ed

Ed

Ed

Ed
Ed

Ed
Ed

C,U,P-

SJG Soft

D,A,C,C,

B(

ac
BC
BC
BC
BC
B,E C
B C.O

A,B C

BC

BC
BC
BC
BD

BC

BCgc
acac
A.B C
BC
BC
BC
A.B C
BC
BC
BC
BC
A,B C
BC
BC
BC
BC

c
c
c
c
c
D

c
c
c
c
c
c
c

c

c,

B
B
B
B
B
B
B

c
c
c
c
c
c
c
c
c
c

c

c.D

c

B

B,E
B
B.E

B
B
BC

A.B

B
B
B
B

a
a
B

B
B
B

B

B
B
B
B

c
c
c
c

c
D

CH
6E

DL

JC
(P

DB
CM

CX

tz
tz
tz
DK
IB
SR
KT

HN

XB
Bl{

MB

SL
Gl(
GK

CH

GD
l(c

LO

KN

CD
CD

OL

sv

BB
cs
MN
CM

BB

SJ
tz

PT

CH

fM

lz
GX

GD
DO
DC
PT

Plesaron P€ople Eaters

Pub sam€s Pi.a.e pa.kage

Russian lr€gular Verbs

Q B€n

Shkl.!, Co.ran's M.sic

747
147

r9.95
49.25
48,00
f1.95
t9.95
!4.95
t6.50.
!8.0().

tr3.95
t5.95
i7.95
r5.50

a5
47.95

tt3.95

' t1.62
t3.45
!l,00
{1.95
!6.95
r6.50
t9.95
e7.95
t{.48

124.95

Simple Word Processor

Simdation.Carl(on Tru.k.
6502 D€velopm€nr Srsrenr

Ed
Ed
Ed

BS
BS

Ed
R.H
DX

c
c
c
c
c
c
c
c
c

c
D
c
c
c
c
c
c
c
c
c
c

B
B
B
a
B
B

B
B
B
B
a
B
B
B
B
B
a
B
B
B
B,E

XN
6D
EB
GD
GE

MP

xc

RB
RH
DK
RH

GJ

TTI,50
r8.00

tl1.95
t4.50
t8,00

t14.95
eI r.90
t9.95
t7.95

112.95
Ir2,95
t49.85
!3.95
t9 95
49.95
f8.95
t6.95
c4.95
t8.50
16.67
!6.95
t9.95

t24.75
t7.95 Ludin.kt Co put t-A..bted

24 A@nAal. Aacaue
t7.95

t19.95
tr3.80
€6.00
f9.50
t5.95
e6.25
f6.95
t5.95
!5.95
f7.95
e7.94
t4.65
c4.50
c4.95
t9.95
r6.95
r5.95
t6.95

tr2.65
!21.00
Irr.96

t3 95

LC

LO

ItD

,ls

MW

or

SE

6F

s,

32 W..t End AD.nu.

40 Gr..nfi.tu. Ao.ntc

M.r..v.nz L62 6DD

Ch..tir. Srlr2 IAE

,Lnci..t r ttt32 ODL

P SoJruotu aa., seruice.

O,tind Sort![re Lt.,

Licr.ev.iA. L62 2AE

Mnrohet Sohaar.

MED!4.95,
t6.50

1t2.65
t14.95
t9_95
!6_95

tt8
e29.95
t15.00

47.50
e8.95
t8.95
tl 95

€r8.82
t6.95
t9.95

c5.95

r9.95
49.95
t4.40
t5.oo
c6.95

llt.90
!4.50
t7.95
t9.95
c6.95

Nlctugdd. Simu!.ioa.

ca3 9lvQ

NiCB Sot1o.t. St?pon

vo7 
'RJ

Stt.St2ABW
Nr.rl ln Corptt.r Pro.l u.t.

SJ

s[

SAfro.a.,ni". DEtS OfE

SOFTWARE SUPPLIERS
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SOFTWARE L/SZ/VGS

UI

Ed

Ed
Ed
UI
ED
Ed
Ed

Ed

Ur

Ed
Ed

Bs
BS
BS
Bs
Ed
Ed
Ed
Bs
Ed

ECL

t.J.t(. s/w

BC
BC
BC
BC
BC

BC
BC
BC
BCac
A.B C
B.E C
BC
BC
BC
BC
BC
BC
BC
BC
BC
A,B C

BC
BC
A.B C
BC
A,B C
BD
BC

BC
BC
BC
B C.D

c
.BC

c
c

.BC
c

,EC
c
c
c

,BC
c
c

.BC
,ac

c
c
D
c
c
c
c
c
c
c
c
c

,BC

B

B

a
B
B
B
B

B
B

B
B
B
B
B
B
B
B
B
B
B
B

cc

BE
CU
tz
tz
KX
GJ

5E
BB
BB

MP

XN

KC
GA,BB
JZ
KH
JC
JC
JC
JC
MB
NP
KP

AE

EL

cx
BE

SY
IB

KU
Ku

FA
SE
GK
NU
KU
IT

tz
SU

GM

MP

XT
CH

MP
SY
l(l(

Snis

Spellch€.k (Worduise)

Srandards and Varianc€s

Stock Contol, claseifi carion

Srock ConcolRoq and Rol

Sro{rA-SpanishGold

16.15
!8.95
19 95
r7.50
r9.90
t1.00
€r.00

e10.00
f7.80
c7.95
t7.25
t7.94
t5.50
t5.50

TI6,85
110.00
!6.50
t7.45
t7.95
!7.95
r7.95

(rr.50
c8.50
47.00
t3.99
!3.99
r4.99
r4.99
t7.95
t5.99
f8.00
e4.aa

el r.90
tt9.00
f3.95
t4.45

The Compurer Prosramm.

The Compurer Prosramnr.

Th€ L€mmins Slndrom€

The Guns of Nalarone
The Theor€h of Pyrhasoras

3inr

t9.95
f1.99

t10.00.
!12.0{)
f24.t5
15.50
t7.95
t5.s0
r3.50
!6.50
t9.95
t9 50
r7.50
t7.95
f5.95
f?.50
f6.50
t5.95
f5.50
f9.95
t9.95

!2{,95
!19.95
f7.95
t?.95
e7.95
t6.95
t7.95
!4.45
t7.95

!14.95
t15.00

Ed

Ed

Ed

Ed

Ed
Ed
Ed

Ed

Ed

D

Ed

Bs

Ed

Ed

Ed

Ed

Ed

Ed
Ed
Ed

Ed
Ed
Ed

Ed

Ed
Ed

Ed

Ed
Ed
Ed

ECL

A,S.K

B,B,C

B.B,C

D.A.e.C.

H,C.C.S.

BC
BC
BD

ac
BC
BC
BC
BC
B.E C
BC

BC
BC
BC
BC
BC
BC

BC
A.B C
BC
BC
BC
BC
BC

BC
BC
B C.D

A,B C
A.B Cac
BC
B.E C
BC
BC
BC
BC
EC
BC
A,B C
A.B C
BC
BCacac
a.E c
A,B,ECac
BCac
BC
a,E c
A.B E
BC
BC
8E
BC
A.B C

c
c
c
c
c
c
c
c
I
c
c

c

B

B
B,E
B
A.B
B

B
B

B

BC
A,B C
A,B C
A.B C
BC
BC
A.B C
BC

Dt{x
GD
OB
DK

OB
BE

ss
II

JZ
GK

EL
GR

GC

NX
XB

BE

NT
SU
CM

HN

NT
KS

xt
IT
EB

XB
NT
EB
QS
DB
XN
DC
SM

NT
CL
NT
OB

DA
5T
BO
B

HN
HN
SU
GX
HC
SY
XB
BE

TE

SU
GE

IB
SL
LC
RH
ss

t6.95
t4 00
t8.0s
46.95
t9.95
c6.90

!r0.@
45.50
a?.50
43.95

€14 95
t6.50
!6.50
t6.95

t4.88
t4.85
t5.99

a7.95
t?.95
r7.50

tr7.25
f30.0{

110.00.
tt2.00
tr0.29
t9.95

t25.00

e28.75
t2.00

t10.00
e12.65
46.50
c8.95
t3.50
46.00
t3,00
t3.95

!tr.95

tl0 00

fr0.00
r10.29
1Ir.95
t6.95
t7,95
17.95
t7.95
t6.95
89.50

!20.00
t10.29
16.95
t8.95
t8.0s
€7.95
t7.95
t7.95
e8.97
t4.97
c7.05

117.23
tt1,25
t9.95
e6_95

!59.00
t1{.95
!2r.00
r27.Ut
t9.95
e4_95

19.95
t6.90
!4.E5
!6_50
r6.50
t5_50
!7_50
t8.00
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Irianslss R.g!l.r Shaper

2002

vall€y ol rh. Ph.nDh!

whire Knishr M.rl Eleren

Whol€ Numb.r Ariihmeti.
Wh . B.rows Conquerins

A&E COMPUTING MAY/JUNE 1984

ed

Ed

Ed

Ed
ad
Ed
Ed

Ed

Bt

Ed

TD

Ed

BS
ED
Ed
Ed

Ed
Bs
Ur
Ed

Ed
Ed
Ed

Ed

Dr.l

NEC

ASD l.d

AaC Pub.

ASO Ltd

A.S.t(

Dht

B
a.E

c
c
c
c
c
c

BC
BC
BD
BC
A,B C
BC
BC
BC
BC
A.a c
BC

B C,D

BC
BC
BCac
A.B C
a c.o

B
B
B

SE

DK

sr

D!

NC

CR
ca
cx

IN
KI]

Mt(
GC
LC
QT

OB
tz
EB

FA

FB
IU

BH
BE
OE
l5

l)l-

KA

Gl(
CM

ES

GK
l(B

BJ

QS
DO

ES

su
D5
SU
GM

GR

tc

DL

ac
BC
BC

IC
OG

131
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SOFTWARE SUPPLIERS

t7.95
rr2.95

t6.95
t9.95
t6.93
t3.93

r4.95,
r6.50
r6.m

tr6.85
t8.95
r6.95
t9 99

t7.50
t7!,95
c3.95.
!s.50
19.95
t2.00
t9.95
e5.50
t4.00
t5.75
t5.95
t5.95
t7.95

t7.50
t I1.45

9.50
t4.00
(9.95
t3.95

f l0 00
t6 33

tlr 95
4t4.95
tl4_95
al6.l0

t5_95
r13.95

' t1.62
!4.95

tt0

13.95

tr 1.50
t5.95
t7.95

tl1.45

t7.95
e2.95
t4.95

trl 90
t9 95
a9 95
t9.95

tl9 9s
e5.75

e!0

t6 50.
t8.00

ar r.90
t9.95
t9.95

tt7.2t
t5.75

il t.90
ta.95.
!5-50

t17,25
!4.50
t5-95

t6.50
t6.95
c3.95

t6 95

t7 95

t65 00

Sn.r, S.tool Sorat

SP S.oDttt . Sott{tu

sa s{..,. sors..
,2. Aphnd. t.tu .
gl Abnorr.n

dnci..t.. Mto OOv

,rohn lrllr.y .na Son. Ut
Di..r1br.l6n C..a..

W..t 5...., PO22 9SA

t2 Cofi.rt t Crc...nt
Sh.fiLl.l SIO aBA

r..tntc.l Eit .tto^

6t / 6t Ponob.lo ned

a t rrr.@nt Nl.s.

,43 M6r.aeu. Boe.,

a/tr1 Coll.s. Aoa.,

,lainthad Bl3 9l)

Ceibrt.la. CAa tNP

sta

50

PT

QS

QT

AA

B'I

io

f,f,

f,s

5 qt..trorL,.t Drio.

nza 1NU

Potd.,.ton P.* 
',ot..13 P.tr...,on B6dd

solth.rPton sol ILL

Gt rort . CFra !r9,

sn

ss

sr

54,

sv

rE

VG

C.rb,Ut aJnlo...lry Pn..
s,-to 4lrE

S.r. .rd.. sofo.r.

BC

A,B.EC
BC

B C,T)

ac
BC
ac

A.B C

BR
B C,D

BC
A.B C
BC
BC

BC
A,B.EC
A,B C
BC

BC
BCsc
A.B Csc
BCacsc
BC
B C.D

BCac
BC

ac
s c.D

ECac

f10.50
tr2_00
!6.95

r 10.00

B CIII
s clAD

s clrM. .l*
".1
rr,x elxc

,r* a lro
32X CIXN
r6K ClcX

H.C.C.S.



MODELS A/B ELECTRON PROG RAM M I NG/MAC H IN E CO DE

- ecode
Cdpers

The most interesting programm-
ing on the BBC micro - or any
other, come to that - involves
manipulating the scteen.
Graphics is on one side of the
coin, whil€ texl is on the other.
All of these activities, from out-
puting one character to s€tting up
a graphics window, clearing it,
and drawing som€thing in it in a
particular colour, are handled in
the BBC micro operating system
bv a large set of routines called
the VDU drivers.

This alrangement 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 brtes 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 b9.tes can be passed
to the VDU ddvers by loading

Peter voke lifts the lid of BBc
BASIC and looks at the machine

code mechanics below.

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. I have chosen to use
255 (&FF).

Finally, a machine code ver-
sion is assembled in program 5.
The VDU sequence is fifsl put in-
to memory one byt€ at a time, at
location &C00. (lf 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, &C00 is not suitable if
user-defined characters are to be
set up (VDU 23. . . ), since th€y
are stored in page &C-

REAL CODE
The machine code is then
assembled. Notice the use of the
byte 255 (&FF) to check Ior the
end of the sequence. An extra
couple of op-codes are included
to allow the sequence of b!,tes to
run over the end of a page.

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 enky 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 Irom 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 bgtes 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

l6 RE t'l PPO6iAt I
:B fl0 ! E:
56 6enLB.1
a0 fi0UE i 08 ",i04. IOUE 1?O0. i 00: FL0TBl, 186,604, PL0T85. l:0S,308
59 !0LoUF1l!: qC L 0UE4
6a PPiNI TaB,::,161' !DLl t)E[0'
7E EN TT

1A
:E
38

5E

ra
8B

160
118

136

L4A
Li8
!88
lt8
209
2r9
::9
!t8
440
:!8
-:65

:70
:8G
at0
308
,ta
]:E
138
t4g
358
360

0 A t A : : , : . 1 4 , 8 1 , : 5 , 4 - I g E . A . l 4 q . .l , : 5 . . i t 6 ! . r .; t , j
c A r a : 5 , I 5 . I S E , ! , 9 E , : : t . i ! . i - ! . - . ! E , : . I ' . 1 I : . r - . .
D t T A S :i . 5 1 . . 5 : . S o , 6 8 . 4 5 , l : . 5 S . 6 . , : : , 

_ : . l : . i : . : 5 t

AEPEIT
REA0I:l , 'PX= I:l : PZ= P:i + l
UIIIL!t:455

09ltaI=4FFEl
FORDEITOSSTEF:

r

\ R0urIhE
5rx tl1
LOA TO
S-IA A7B

LDAiS?9),t

8Ei RTRN
J5P 0SiS(I
!NY
ENE LOOP
!itc 471

. iTFN RI9
l
NEXi O

TO OI]TPUT !OLI SEOUEIICE
\AOBRE55 HI6H SfTE

10REll PR0r:RArl S

20v0u::, :. 18, e, 1, :5, i, 10A, 0, 1.;i, r, :5, a, 17 A, 1, t aa, 1

36V0U?5, e5, 198, 6, 88, a, :5, 85. 176, ; , AA, : , 11, 13:, 17, 6
aOU0U31 , 5. I o, 3i. 86. 68. 85, 3:, 6S. s ?, ?r. 79 , 3:, l3
58E NO

',PAGE LOI,' gYIE = S

\LOATI ti]11RA'TE8
'. c lrEc r EN0 0F SEouEfrcE

10FEl1 PR0CRqi {
2gRE PE AI
39REA0Iri,: IFIi i:5s \,0r.lIt
.aUNT!Ll1-?3:
5OENO
500aTA::,:. 18,6. i,!5.+. 186, g, i;;, i,!5,4. 1r6,+. i4i.i
?B0ara:5,85, r 09,0,88,:,:5 I5, 146,4. 88.:, i r. ! la, 1r,..
80DAIA31. 5. 16,3!,96,6&. S5,3:.64, sr. /-,- t?,3!. rf,,!55
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' ar.iE( i( F!':E S0Llrrt,!F\
\INC PACE IF BCUNOAF! CFO:SEC

tZ:aC, 7Z=B, qAiL,iaEB
E NI,
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"VDU DEMO" have been turned
into a sequence of bytes. This is
quite simpl€: the command Iine
REPEAT A$ - GET$:PRINT A$"
"ASC (A$): UNTIL FALSE may
prove useful.

The third uersion of the pro'
gram has gone one further step
towards machine code. The VDU
sequences have been run
together, and the numbers in lhe
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 blrtes are
stored somewhere. read in one at
a time, and passed to the VDU
driver routines. An "end-of-
sequence" b!.te is used to tell the

18 FEII P R OC8 A11 :
:8 ')DUi!, !
1S u!U!3,4, 188:.09J :u!,U:9.4, 1:Bg,{6Err
s0 rgU:5,8!, 169;604; :rJ0U:5 8s, 1399,dg0;
60 U0Ul7,l3:: rr0Ul7, d,

7o uou31, 5, 14, 3? 86 68, A3' 32, 68' 69, 77 79, 3:, l3
80 Eto
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Llneage: 40p per word. El E
Semi display: t9.00 per single column centimetre.
Ring lor informalion on series bookings / discounts.

All adverlrsemenls rn thrs seclron musl be prepard
Adverlrsemenls are accepted sublect lo the terms and condtlrons
pfinled on the adverlrsemenl rale card (avarlable on requesl)

Send your requirements to:
MARK BECAREVIC, ASP LTD,
1 GOLDEN SOUARE, LONDON Wl.

01
I

437 0699

A&BCO PUTING

SOFTWARE EDUCATIOilAL SOFTWARE
GATES

ADD.ONS

.5rFl
FRENCH invanders BBC B. Altack
by French words, kill by lyping
English equivalenl. or vice.versa
manv pvels Also rn German
llalia; and Spanish. Casselle
17.95, disk e11.50. Carswell
Computers, Carswell Barn, Farin-
coond. Oxon SN7 8JN.

tsts vtDEo
SDeciarsrs in Ed!carional Sotrwa.e,
Soltware and T6xrbooks/Soilware
Packages iiom ABC lo A-Level Many
ma,o. publrsh'ng houses rncluded rn
our compiohensrve calal09u0 covefl ng
mosl popular home and school
computers Rrn9 Frona Brooksnowon
0r-549 9305 or wrnesrarrn9 machr.ero
ItB vad.o loed Aa,, c.own worl€,
Church Fo.d, Nobrion, (h!.lon,

Su .y KTI ,OB

BBC BARGAINS
Chuckre Eqq A&F Sollwa.e 45.80
Hobdr Melbou.ne House lt1.O0
Ped,o lmaorne a4-30 Johnv Aeb roth
r6n.n 45.2-0 Prem.n auto;ala t7,05
O Man MRM 14.05 Cylon Allack AAF

Sollware $.40
C.rollne Sollwrre (Depl AB),

155 S.ncru.ry lv.y, G,imrby,
Soulh 8umber.ld..

BBC MICRO
Top qLra ily toyslrcks al an

arnaz'ngly low pr ce On y e9.95 a
par rncludrng P&P Eas,er lo
handle and laster Ihan olhers

cosr no lw ce as nuch Cheoues/
Posio Pcrll.on, o.pl Aa, 2l
Wood3ida Road, London N12

9EN.

lnrlrument lion and Control
lor lhe 88C

llardware/sollware package lor
educalron Analogue and dgilal drs-
lfibulon un(s lo accepl our wrde
ranoe ol sensors and conlrol
de;ces. ldeal lor research and
rnduslral conlrol All unrls are se l-
conla ned and no soldefing or
screwdr vers are requrred Speclal

hardware o. soilware to order
Dedlcatcd Mlcroproc.$oB Ltd,
Oapt A8, FegenoT.llon Houae,
School nd., Norlh Aclon, London

NWl0 6TD, Tel:01-965 2841.

WORDSMITH. Simple, et,rc enl
word processing lor lhe BBC
Model B. Send C9 95 lor cassene
and instruclions lo G. W. Smith. 1 1

Reservoir Road, Buislip, ll ddx

MAIL ORDER BOOKS
BBC BAC Basr. lor Beg'nn6.3
(Mer H)lr,95i F!nclronal Forlh,or lhe
BBc conpur6. (S!n )15.95 Prog.am-
h'no ro, Educalron on lhe BBC
Conioule, lSun r E5.95. Grsohrcartror
rhe BBC Compuler (S!n ) C5.95i Tho

BBC Mrc/o Revear6d (lnr ) 
'.e5MFM DATA SERVICES LTD

Oepr PCTl 141a Camden qoad
Tunbndge Wells. Kenl TNI 2FA

ANYTHING TO
SELL?

GET THE
BEST

RESPONSE
FROM ASP

CLASSIFIEDS

GAMES FOR THE BBC A/8. 50
Arcade. Logic and Strategic
games on one cassene for e5.95
Send reply made payable lo David
Sulherland. 7 Baird Grove,
Edrnburgh

BBC SOFTWA R E EXPENSIVE?

II
,. i:

aid. lntroductory oller only 82.50
Both programs lul y documenled
Furlher details o. cheques l.BL
Education. I Twrn woods
Stevenage SG1 IBJ

UNBELIEVABLE
BUT TRUEI

Clemoes Soilware pul up to Ihree
absoluley lop qua ty BBC/Elecrron
Games on one casselle ior 17.95.'
Arcede garnes qames ol deduction
plus olher cassettes
'Avarlabe a1 W ll Sm hs lor only
t5.95.

CLEMOES
SOFTWARE

ECONOMTCS
ON THE BBC MODEL B

Educatonal packaqes lo comple,
menl econom€s courses (O & A
Level) Exlensive Eaphics simul

individual use ManLral rnc
Beecon Educallonal Sotlwere
(Ret AB) '16 Khgrove Avenue,

Aee.ton, Nollinghlm NGg iloO

TYPE INVADERS BBC B, aIIacK
by lellers or words, krll by lyping
lhem cofieclly. I O drllerenl levels
4 speeds. suils chld or experl
Casselle C6 95. Disc t10.50
Carswell Compluers, Carswell
Barn, Faringdon, Oxon SN7 8JN.

progr.mm.r ror indlvldu.l revl.lon ASP
CLASSIFIED
01 437 0699

SOFTWARE
TO SELL?

CALL
ASP

CLASSIFIED
01 437 0699

TYPEASY BBC B or Electron
complele lyprng course 139
graded exercises, error checks,
limer. Casselle t8 95 Disc f12 50
Carswell Computers, Carswell
Barn, Faringdon, Oxon SN7 8JN.

BIG BRANO Soltware 200/0 ol,
OverS00lilles WriletoA J. Leach
6. Mellon Crescenl. Sealon Slurce
Tyne & Wear NE26 4DA.

NEW ORIVING TEST (Part 1)

Sir]lulaled conlrors ra! ls analyS S

Good graphrcs , "s.'u ga'fe I
you are learnrng Jr -:eresreJ .
dnvrng Zxgl (l6K) CS.95. r6(
Speclrurn e6.95. Flecfio. e7.50.
Replle! lo: DEPT A8,
ACE SERVICES. 8 APENFIELO
ROAO, AIGGI}{ HILL. (Et{T

Trada anqul aa wal@ma

) 'Mode B 32k only.l6korheRrse
conta'n'nO two p,oqrdms Ls ava'r.
o/ arats ror alrrou lapes I'hc ol

' E,H,B. (Solht.) 55 Hlgh.m

SOFTWARE
BUSIilESS

BOOKS AI{D
PUBLICATIO]IS

COURSES
PASSO&ALEVEL

QHEMISTRY

A&A COMPU|ING MAY/JUNE 
' 
984

76 Woo.lvlll. no.d. ErmourhEX6lSW
T.l: (0394i) 275741

Ca$slte based Educalronal Soltwa.e
lor BEC micro Suilablelor all lrom 7lo
18 Programs l.om i4,95 include
Wh.l.lr (20 q!esr'ons rype qame)
lvoni..h {ro ard rn lhe rncrease ol
.e!di.g ag.l) Ilr.th./Pl.c.r.l (add,
subrraci, dr'de mulrply and check
Dlacsvaluss) Progo ($ 95 LOGO slyle
includes DRAWN MOVE TIIRN and a
m.nlal). Also TRANSlornarron geo-
o6try, ANAGFAM a.d BASICALLY

BBC BASIC Booklel (!r) A orhers.

I

PNESCHOOL AND INFA T
EDUCATIOI{AL SOFTWANE

2 Progrems 1BBC32K) wnllen by
leachers lo deveop eary nUmbe.
skrls Malch I Counl Careluly
qraded drfl cully 0e ghliuigraph cs
a.d souod Nursery .hyme lhemes

f5.95.omolele
ll.ry Br.nd, Thc G.oYa,

Swtllham guib.cl, C.mbddge
cBs oLZ.

NEWTO COMPUTING
We are hereroheipyouga n skiits rn
co'np!lrng lndrvrduar rnachrnes
q.rair,red lullron praclrca course
Rrng Compuler Wo.k.hop on
0l-310 5488.4 Lee Hlqh Road.
Lewl.h.m. London SEl3 5LO.

Childtens' Holiday Courses also
ara eblc



ACCESSORTES SOFTWARE APPL!CATIONS

SUPER SOUND
. L4ake lu l use ol lhe potenlia sound capabiities otyourBBC lvlicro. Add a high qualily, iul range external loudspeaker and volume

conlrol. G ve more souod power and realism lo your games mustc and
speech synlhesis. No so dering required easi y filled

Kil rncludes Free slandrng lorJdspeaker. volume conlro lack p ug and socket
c rcu t board conneclors A pre-wired and ready to I I Fu I nslructions

ONLY f16.50 INCLUSIVE
4l/ar Ord. Or,v SF1d, heo re PO.o CAPITAL CITY ELECTR|C, DeptC.,

124 Arlhur Poad, London SWl9 8AA.

SUBf,,lARlNE Sll\,4ULATOR Nav,gale yolrr sub,ra ne in lhe Baii. evade
ene,ny a rcrail atlack ard s fk enerny shrps ref!et oy hrlackrng a larker
l ealure rnclude radar per scope rnslrurnenlalon Lharl and lrna
sk p ..........,..,., ,. ,.. .. Casselte f8.95
INVESTIIENT Plols frve years or,nonthy dara ror 1d.1vc r.vesrrne.ls,n
9roro) G',1 Foq^ o Br'o.^o )oL,pt, Fo,o- .,--. ru..o i o po,es
,.rere9l ,d,es a,ld dp tdt Jd, I/oru ,, .", ,".,o. .lolp ne I >d.e ra
casselle txampe date grven ..,..........,.,,,.. Ca$elle t7.9S 32K
TV ENGINEERS ALicNJ\,1ENT ArlJ Oonve s BBC ,n cro rnto IV lesl s gnal
generalor Colour Bars convergence gfli prr ty elc . . . Casse e e,.75
DO[,lESTlC DATA Prots monlhty do,neslc nco,ne and eroefd,lures.
'_o_lrl?Oad-Le d rd..d',oo.do'^'1 or,. d de,-o ..

casselle or drsc _. .. ... ,. csssete f5.95 32K
MAILSHOT pfinls cornpuler abes lor Lrp Io 200 narnes a.d addresses.
a eoo . Lode -rdoe. .ep rao .dteoor,p) ,. o- l,r .od

:a!e 01 a.solrn0r d.. .......,, Cassel|e14.95,z^
EXCHANGE RATES P ots exchange ratesoI12tead ng curencres Epso n
screen dump Monlhly revrew Cornes w rh data I e wh an yo! updale Save
on casselre o/ dsc ...... Casselte t5.95 32K
INTEREST RATES Pols nleresl rale ol t2 teadrno curre.ces EDSon
screen dump Monlhly rev ew cornes on casselle wrth data I le wh ch you
update ,.,., .. ... _. ,., , . Ca35e[e f6,95 32K

ANTHONY GAISFORD SOFTWARE
55 Pebworth Boad, Harrow, Middr HA1 3UE.

Telt 01-422 4178

BBC MICRO
POOLS

PREDICTOR
A. easy 1o use.verypower,! lorecaslng
prog.am Uses 6 dfierenr merhods or
pred clon based o. malliemalcal
anayss ol cuiie.r lorm Compele wnh

nsrf!crlo.s 14.99

MAYDAY SOFTWARE
181 Porlland Cre3cenl,

Slanmore, iliddle.ex HA7 1LR

CABINETS
Keep your micro and
accessories dust free,

tidy and secure.
Write or phone f or
colour brochure:

MARCOL CABINETS
PO Box 69, Southampton.

Tel: 0703 731168

oRtvE 500
Availab e now Jor BBC [,4ode]
B DFS €215 I nc VAT P&P.

and kee 3 nch cornpact
I oppy d sc). For Iurlher

detarts contact: Limekara
Ltd., (Oepl B), 19 Fernbank

Close, Wallerslade,
Chatham, Kent ME5 9NH.

Tel: 0634 684342

BBC "IMAGE"
The ulllmalo lapo back-up

copler
Th s rncredrbe copEr copres

praclrca y anylh ng copes w Ih
locks 1|es.300 + 1200 BAUD.
any lenglh. elc Can also unlock
and lock prograrns 10090 MrC

An amazlng l:1.80
PETER DONN (DepI AB).33 LIIIIe
Gaynes Lane, LJprn nsler Essex

RN,4 ] 1 2JR

BBC DISC SOFTWARE lndex t
random access lles for magazine,
photo slamp. indexing elc +
Graph x -draw c rcles, etc. Frllwrlh
l5 shades on mode screen. e15
each. Cheques to D. J. W lliams,5
Belmont Avenue London N97.JL
Tel: 01-804 0697 (5-9pm)

Electronic CAD BBC Model
B Microcomputer
AC Linear Circuit

Analysis Programmes
Analyses crrculs wrth up to t6
nodes and 60 componenls very
easv lo use casselle €35- Drc.
145. (40 or 80 lrack) Wrile or
lelephone lor fu I deta ts. To order
send cheque or leephone /oLrr
name address and Access or
Amencan ExDress fumber. Numb.r
One SFlem3, OeDt AB, 9A
Crown Slicel, St lva!. Hunttno-
don, Cemb! BE17 4EB. T;:

(0480) 61778. Teter 32339

Ihe only expandable console lor lhe BBC. The
console will house disc drives,2nd processor
teletexl adapter etc. With all wiring oul ol sight
wilhin the console. Comlng soon: an exlra bolt
on module for extra expansion space Yes, this
console will grow with you. Basic console as
shown ooly €39.99 + VAT plus t4 00 p&p Send cheqLJe made lo
Sllent Compulers l\,4alchrng printer stand can double lor VDU stand
over lhe micro only 914.99 + t2 00 p&p. For more delat s: SILENT
COMPUTEBS,27 Wycombe Rd., London Nl7 gXN. Tel:01-801

3014. MAIL ORDER ONLY. Vlewlng by appointment only.

BBC CONSOLES

ACCESSOBIES

A & B COMPUTING _ cIASSIFIED ADVERTISEMENT - oRDER FoRM

1

6

7 I
10 'l 1. 12

13 14 15

Adv.nln n.ilon.lly h ln... column. lo osr 100.000 r..dcr. tor o.ty
aop p.r rod (ml.lmum ch.rg.l5word.). StDpty print your m..$ge t.
lh. coupon .nd r..d wllh yosr ch.qu. or po.ht ordor in.& p.y!bl. to
Arcu. Sp*l.ll.l Publlotlon. lt.l. io:

CLASSIFIEO OEPANTi'E'{T A & A COMPUTING
No, 1 Golder Squ8re, London Wl.
0l-437 0599

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

Tel. No. (Oay)

Please place my advert an A & B Computing tor I issues. Please indjcate number ol insertions requ ired

t34 A&B COMPUTING MAY /JIJNE 1984

FERRANTI
LTe.C.

BBC IVICRO
CASSETTE LEADS

(a) 7 pin din to 7 pin din
(b) 7 pin din to 2 x 3.5
mm&1x2.5mmJacks
(c) 7 pin din to 3 pin din

& 1 x 2.5 mm Jack

ONLY f,2.25 ea inc p&p/VAT

Ferranti Oldham lTeC
Oepartment 101, Orme Mi ,
Crimbles Street, Wate,head.

Oldham OL4 3JA

GRAPHICARDS. wipe-clean
planning grids. BBC and Electron
4 sides A4 cards. All modes. text
graphrcs w ndows, user defined
characlers walel and qualily pen
included. t2.80. Small Business
Services, 22A Lennox Skeel,
Weymoulh, Dorset.

4.

L



DEVON HERTFORDSHIRE

MERSEYSIDE

COUNTY DURHAM

CHESHIRE

For allTorch and Acorn producls Open 9.001o
5 30 Monday lo Salurday Access and Barc ay'
card welcome See main adve lor tul delais

* BBCElectrorPqsrp

BEDFORDSH IRE HAMPSHIRECORNWALL

H UMBERSI DE

A & B'S NATIONWIDE
DEALERGUIDE
01 r 437 0699

&@k HousetlQl 
ui+i{*"*'v\r!. []ii**,

6y.Ln SuDpdr s.ric.. io9j67jEt249
Conplete range otAco.n A Apple microcompulers,

Deripherais. enhancemenls and sotlw616.
Authorized servlce cenlre lor Aco.n & Apple.
Otticial Oislribulor lor Acorn producls in lhe

counlies ol
Cheshn4, M€rs€yside, Gtr. Manch€sler & N Wales

COMPUKWIK
(Home & Cont nenla Comouler Servrces Lldl
Ofirc al Acorn deae.s and se.vce cenlre
specials ng rn bus ness syslems lor lhe BBC
Also stocks and supples Spectrurns dsc
dnves popu ar sollware and moslaccessores

22 Market Square, Biggl€swade,
Beds SG18 8AS

Yel: 0767 317300

FALSOFT COMPUTERS

BBC Micros, Disc Drrves, Pr nters.
Teac and Mitsubish Drives, t\,lonitors and
Soflware by Acorn, Gemini, A&F Prograrn

Power, Bugbyte Soilware tor all etc

8 St. George's Arclde,
F8lmouth, Cornwall.

Tel: 0326 314663

BREWER & BUNNEY ECS LTD
Technology Cenlre, 70 Union Street,
Lambourne Tel: 0209 712681/716085

Wide range of software, Business,
Education and Games. lVonitors,
Disc Drives, Leads, Cassette

Recorders.

DARLINGTON COMPUTER
SHOP

OlicLa BBC l\,lcrodealer and seorce cenlre
FLr rafge ol monrlors, drsc drives and prinlers
,nc ud ng Torch 280 d sc pack Avallab e lor

demonslrallon

75 Bondgate, Darllngton, Co Durham.
Tel: 0325 487478

TOTNES COMPUTER SHOP
4 The Plalns, Totne!, Devon.

Tel: 0803 866095
Comput€r learn ng cenlre M cro compLrlers lor
home and bus ness p us per Dhera s/soilware

and accessores
IIAIL ORDER ENOUIRIES WELCOME

lTlicru choice
Educatlonal Computing Speclaliats
Ol|cial Acorn dealer and service cenlre.
Econel rnstalial on cenlre Largerangeol
per phera s and spares lor BBC Mrcro,
E eclron, etc.

159 Havant Road, Dratton, Hants,
Tel: Portsmouth (o705) 327591

FAIRHURST INSTRUMENTS LTD
Complele range of BBC equ pmenl

ncluding Econets Printers, Ptotters,
Colour Monrlors, Graphic Tablels Up-
grades, Disc Drives, Disc Contro ler ch ps.

Torch Compulers. ZB0 Discpack
Exlensive range oi Soitware

Dean Court, Vyoodford Rd., Wllmslow,
Cheshlre Teli 0625 533741

L.S.A. SYSTEMS
Marple Computer Centre
BBC l\licros, Disc Drives Printers.

Monitors, So,lware Upgrades.

30/32 Market Sl., Marple, Cheshire.
Tel: 061 449 9933

ACOBN TORCH APPLE DEALERS

BAYTREE
COMPUTER CENTRE

Aulhorsed Acorn Servrce and nlormalon
Cenlre Llpgrades. repa rs and lul range ol

soltware Compuler books spec ahsl

13 THE PRECINCT, WATERLOOVILLE,
HAMPSHIRE TEL: 070 14 3084

The leading Cheshire dealer for BBC
Micro, Electron, Torch and oth€r l€ading
micros. Fully-equipp€d service centre.

NEW BBC DEALER
IN ESSEX

EslLrary Sollware Products now have
BBC s in stock togelher w th a wtde range

of soltware and accessor es.
261 Victoila Ave., Southend-on-Se..

d Cr€dlt Card Holder. m.y phone E
E lh6ir ordeB (0702, 41i68 E

r

COMPSHOP
14 Station Road. New Barnet, He s.

TEL:01 - 441 2922

L tl
.:l

DISCOUNT

Everyth ing for the BBC
l\4 icrocomputer - Your local

dealer
MICROSERVE (HUMBERSIDE) LTD

39 Oslreld Boad, Scunthorpe,
S. Humbereide ON l5 7PN.0724 849696

SPECAL STS N M CROCOMPUTEB NETWORKS

BBC MICRO
ELECTRON TORCH ZBO DISCS

CUMANA DISCS EPSON PR NTEBS

Full range of BBC Software
and books a ways in stock.

Eleatoirequib

lllilmslou lllicro Cantrc
62 Grove St., Wtlmslow.
Tel: 9530891

THE HOME COMPUTER SPECIALISTS
Easy parking at all branches

SUTTON i/lIfION(EYI'IES NEWBUFY

TEL:01-992 5455 TEL: (0923) r7925O TElr (09@) 3rru32



LANCASH IRE

KENT

GREATER MANCHESTEB

LONDON

A & B'S NATIONWIDE
DEALERGUIDE
01 r 437 0699

GOFUIECEIIIE

THE COMPUTER CENTRE
26 Anlaby Boad, Hull,

No h Humberslde O4A2 26297

Acorn BBC Torch
(nexl lo YTV & Goldslones OppCeclCrnema)

THE DATA STORE
6 Chattedon Rotd, Bromley, Kent.

TEL: 01 " 460 8991

Open 930-530 lvlondays lo Salu.days
(Closed Wednesdays)

Ofiicial Acorn dealer lor wide range 01

BBC sollware and pefipherals

KENT
MICROCOMPUTEBS LTD

57 UNION STREET,
MATOSTONE 52784

8BC Sales and Servce lor hardware/
Software Torch ZB0 Disc Dr ves

LAMBERTS

The leading South Manchester dealer lor
BBC Micro, Elecrron. Torch and other
leading micros. Fully-equipp€d s€ruice
centre.

Stoclport lllkro Cantrc
4/6 Brown St., Stockport.
Tel: 061-480 0539

acoRt{ BBc coararoDoRE
COI{PUTERS

Paul Eleclrical Ltd. 250-252 Grand Drive,
Raynes Park SW20. 0l 542 6546

ALSO TRADING AS
Woods Radio. 257 Lavender Hill, SW11

01-228 2682
Slpply and Repars ro Educaton and Local Councrb

PEDRO COMPUTER SERVICES LTD,
43/44 Hoxlon Square, London Nl 6PB
Tel: 01-739 6138 Teler:295931 Unlcom G

We specialise in 8BC hardware add-ons

S,nclatr A.oh/BBC - Oraqon - Commodo.e

BUFFER MICRO SHOP
Home computer so,lware lrom alllhebesl sotl-
ware producers - ovei lhe counler or fasl tlfa I

Order Servrce

310 streatham Hlgh Rd., London Swl6' TEL: 01 - 169 2AA7

Op.n: r0 30.5 30 Tles 10 Sars lcrosed Mo.days)

THE VIDEO PALACE

Londons largest home computer
store. l\ilodel B and Torch. ZX
stockists. Full range ol games

software.
62 Xenslnglon Hlgh Slreet, London W8

TEL: 0l-957 E537

trffii,.$m
Itilit**:l$r-t

Serving BBC users around lhe Norlh
West. Head otiice - 11 Main Streel,

Wigan. Lancs WN11 1OP Telr (0942)
44382 Branches al Bolton, Chorrey.
Preslon. warnngton and stockporl

MEOUIRY EOMPUTERS tTE.

. BBC authorized dealers and service
cenlre . Torch 280 disc pack available.
Our own credil Iacililres. Access and

Barc aycard welcome .
We are open 9 lill 5 30 six days a week
141 New Rd., Chathlm, Kenl i E4 4PT.

TEL: (06341 826080

Ollicral dealer and servrce centre. BBC and
Commodore. Full range o, games afld
educalional sollware available lor BBC and

Comrnodore.

IIAIN STNEET, HIGH BENTHAI' LA2 7HJ
lELi (0168) 62180

ACCESS/BABCLAYCABD WELCOME

H(CI MrcRoco*purE,s
1201122 Oarvlen Streel, Blackburn,

L.ncr Tel:0254 672214
Open gam lo 5 30p0r N,lon Sat (except

Thurs gam 1o 12.30)
ACORN/BBC DISTRIBUTOR

Forlh and Pascai ior BBC lVrcro and Ior Epson
HX20 Prnlers D sc Drves. Consumabes

E -t " 
c,'r.t 

',;tc" 
SJt.

Ollocla Acorn/88C dealer and servrce cenlre
36 D.rby Road, Hlnctlcy, Leica LE10 IOF

Tel: 0435 612139
BBC Model B, Elecrron. Oisk drives - Teac 100K
srngle, lqn, Shugarr 100K sr.gles. 88C drscs. TV
(mo.no.s. accessones & soiiware) P niers
Ep3on FXao. RX8O. Sh'nwa CPAO,Serkosha,GP 10O
Star OPS10 Arso Srncratr agents. Onc agenrs and

Oragon s6rvrce cenire.

MICRO.MAYS
OFFICIAL ACOiiI/BBC DEALER

8BC \,todel L Eleciron Prlnl6?t: Epson FX80.
Rx80 Shrnwa CP80 Serkosha GP100. Slar
DP510 Dl3k Drlvc.: Teac l00K srnge lwin,
Shuqarl 100h s ngles BBC Drsls TV lrnonrlors
a.cessones and sollware) Aso agenls ior
Alan Cornmodore Snclair Oric and Dragon

AYS CO1IPUTERS, 57 Churchg.t., Clty
c.nrre. Lelc..tcr LEl 3AL (0533) 22212

CROYDON
COMPUTE R
CENTRE B
O,lcral Acorn deaer and servce cenlre Full
range ol per phera s and spares lor BBC Mrcro

E eclron Torch elc
29A Brig3lock Rd, Thornlon H..th, Suney.
BHING THIS COUPON FOR C5 DISCOUNT

HU MBERSIDE

Olficial BBC Computer
Stockists

107/109 Burnley Hoad, Paddiham,
Burnley, Lancashlre.

TEL: (0282) 71459

ilIPGS

SOUTH LONDON

KENT

LEICESTERSHIRE

MICROROSE LTD

D. A. COMPUTERS LTD.
Olicral BBC dea er and service centr€ Every
thing you requ re lor lhe BBC compuler rnc
Epson Pnnlers Se eclron oi Oisc Drves, P L
Dgrlser Coourand Monochrone Monrlors Fut

range ol games soilware and books

104 LONDON ROAO, LEICESTER.
TEL: (0533) 549407



WALES

STAFFORDSHIRE

SO MERSET

SH ROPSHIRE SUSSEX

SURREYWEST SCOTLANDM IDDLESEX

A & B'S NATIONWIDE
DEALERGUIDE
01 - 437 0699

TWICKENHAM COMPUTER CENTRE
Acorn. BBc. Apple. Cofimodore
Micro Computers lor hon-re and bus ness
pus p e r i p h e r a I s / s o f I w a r e and
accessories Always a wide range nslock

al
72 Heath Ro.d, Twickenham, Mlddx.

TEL: 01-892 7896

BBC MICRO STOCKISTS
. ModelsA&8. Acornsoft Soltware.. Joyslrcks . Books . Eoson &
Seikosha Pr nlers at speclal prices .

From: ANGLIA COMPUTER CENTRE
88 Sl. Benedlct's St., Norwich, No otk.

Tel: (0603) 29652t26002/211,t7

SP ELECTRONICS
Specia sts in BBC Compulers, Dlsc
Drives, Printers and exlensive range ol

sotlware.
Fu i alter sales service

48 Llmby Road, Huckw.ll, Nolt!.
Tel: (0602) 640377

IIIEST CDFST
PERSONflT EOMPUTERS
BBC Acorf and -a':- r-:: : : ::_9e oi
Dsk Drves. Prnte': :_t .'_:.: on

dsia.
47 Kyle Slreel. Ayr.

(0292) 285082

LORNE COMPUTERS
Aulhoflsed BBC Torch and Apple dealer,
Epson and JLJki pflaters Pace disc dflves,
and Kaga monitors Bus ness educalronal

and leisure sollware
l2 High Slreet, Oban, Argyle PA34 4BG

Tel:0631 65635. Telex: 778548.

I;:,'fi:4.r+<r"
ol sollware 1 Il )
books and t I l
oeriDherals \ -/

%iL

Local
service and

nodhern
m6ll otder
centte

ffiffi rtcEortxGotlt|xrsra
ACOAN STOCKISTS A SEqVICE CENTFE

Compleie r8nge ol Acorn/BBC equrpmenl E up-
grades Prinrers (Slar. Epson, J!hr), D6c O ves
(Pace, Torch Z80l Sp€crahsr FOM 3 & penpherar
equ lmenl lSolidrsk Como!rer Conceol3. Educa-

I onal Soltware etc.)
R.lnlo.d lndu.trl.l E.late, Mttt Lro., F.tntord,

3l HGl.n!, u.B.y.ld!. T.t (074488) 5242

-comwlgI#n,g'-
11 Marker Sq Arcade. 59 Foregale Srreel
Hanrey shnord
Ter stoke-o.-Trenr Tcr sraliord
@7A21265620 (078s) 41899

COIPUTER ,IECCA OF THE I,IIOLANDS

E.pl.n.de, Le rck, Shefl.nd l.le. {0595) 2ta5
BBC

THE COMPUTER ROOM
BBC Micros, Drsc Drives Prinlers.

Monrlors, Soltware by Acorn Garland,
[,4icropower - Games, Educal]onal and

Busrness

Thome Hou3e, Eastyille. Yeovll. Someraet.
TEL: 0935 20268

!

COMPUTER
CABIN-

The slore wrlh everylh ng for lhe enlhusasl
OIlca Acorn compuler deaer and BBC

servrce and rntormatron centre
24 The Parade, Silverdale, Neurcrllle, Statl3.

Tel: 0782 636911

Srrffolk Computer Centre
BBC Mcrocompller Servrce & tnrormalo. Ce.tre
I\,4icrocompulers . Drsc Drives . l\ronilors
lv,lalrix & Da sywheet Pfinlers . Jovstcks

Casseltes. L ghl Pens. craphrcs Tabtel
Books 8 Soflware

3 Grrland St., Buw St Edmund6.
?etephone: 02i4 - 7OSS03
Ooenr Mon Sal 9 530

THE COMPUTER SHOP
J. S. Simnell Compuler3 Ltd. oflcra BBC
dealer and serv ce cenlre Everyth ng tor the
BBC and Torch Compulers pus perrpheras
(eq Epson Fx80 prin!er C350 plus VAT or ra l)
9l Acre Road, xinE3lon-on-Thames. Surrey.
Tel: 0l-549 0173. Technic.l enqulrl* and

msjor accounls 01-390 6161.
Access / Barclaycard We come

STATACOM LTD
234 High St., Sutton 01-661 2266
Sollware: Business. Ut 1y and gam-as
Olsc Drives: LVL (Teac) [,41sub sh and
Canon. Pdnters: Epson, Sekosha OK.

Star and J uki
Open: gam to 6pm Mon Sal (Fr tillBpm)

60ooooooooooooooooooooooooooooocg

CASTLE ELECTRONICS
Full range oi BBC Compulers rn stock
plus dsc drives, printers and monilors.
BBC Econel avaiable. Ring lor com-

petilive prices 0424 437875

7 CASTLE STREET, HASTINGS,
EAST SUSSEX.

EXPORT ORDERS WELCOI\,4E

ooooooooooooooooooooooooooooooo

o

H((I
533 Du.hlm Roed, Low Fell, Gale6head

TEL: Newcaetle 821924
(Open 6 days 9am.5 30pm (Sal toah.530pm)

ACORN/BBC DISTBIBUTOB
Forth and Pascal ior BBC Micro and lor

Epson HX20. Prrnlers, Disc Drives,
Consumables.

o

S.I.R. COMPUTERS LTD
Agents 1or BBC Acorn and Torch. Computers
readily avarlabe p ussoftware accessor esand

penpherals

91 WHITCHURCH ROAD, CANDIFF.
rEL: lo222l 21341

fu oEE #

BBC B'a Plus R!ng. ol PrirteE/Dirc Driv.3/
MonitoE. On Site S.wicing/Upgr.d$ -

Varioty of Softw.r€
Cou.s.c on BBC Micro trom t15.00

ll! mI--EF.,flHf
195 London Rd.. BurgessHill, Sr. T.l:0444645636

WEST SCOTLAND

TWILL STAR COMPUTERS LTD
O,licial BBC Service and nlormal on cenlre -
slocks ol la1esl Upgrades. Synlhesrzers. Dsc
Upgrades, A lo B Upgrades Also a vanely of

Oisc Drives and Pnnlers

OPEN] 10llll8 - 6 days a week

17 Reglna Road, Southsll, Mlddx.
Tel: 0'l - 574 5271

SHETLAND ISLES

TYNE AND WEAR

NORFOLK

SUFFOLK
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WARWICKSHIRE

t{oRrHY{ooo }€rJs[
TORTH SINET 186 T5' 2AA

TEL. [ED6(O53i0 4588OO

A & B'S NATIONWIDE
DEALERGUIDE
01 r 437 0699

ABERGELE COMPUTER CENTNE
8 Wate, Slreel, Abrrg.lr, Clwyd.

0745 - 82623i1
BBC Acorn, Torch specralsls Also ma n

agenls ACT Strus Apflcol Zen lh

D sk Drves Pnlrlers Joysl cks Books.
Mon tors Large sollware selecl on lor games
and blJsrness Access/Barclaycards we come

TECHNEG TECHNICS
CLWYO LTO

We are Acorn/BBC Econel specrallsls.
Torch and Zenlh dealers Educatlonal

discounls available

The Cosch Hou!€, Kelltorlon Rord,
Flint, Clwyd CH6 5TH

TEL: DEESIDE (0244) 810518

CARVELLS OF RUGBY LTD
3/7 Brnk Strart, Rugby CV2l 2OE

THE  COR},I/BBC SPECIALISTS
We a so srocr LVLd/ves EDso./5hnwa Juk,p'inlers
O'veir Pr nrers Mcrov,tec Mo.tors Tor.h Zx.,s.
pack + BBC S.lware a.d Books pL Donser a.d

Educar ona solrwar.
PHONE: (078E) 65275/6

Hrll Day Clorlng Wedn€sdayr

LEAMINGTON HOBBY CENTRE

t* OEG, @
Olicral BBC M,cro Dealer and Servrce Cenlre.
Sp€c,al,sis n Monrlors. Cumana and 8BC

Dfives. and Epson Pr nlers

121 Bogrnt Street, Lolmington Sp!.
TEL: (0928) 2921 1

RONNIE RAE MARKETING LTO

209 t{orlh Strccl, Lee& 7. Tel: os32 451500

157 Klng. Rord, Harrog.l., Yoitahlra.
T.l: 0423 68851

Approved Acorn/BBC tM crocompuler
dealer See our d splay advenlsemenl Jor

lurlher delails

The leading B.B,C.
dealer in the North

i

To appear in the Nationwide Dealerguide at 127 pq insertion, simply fill in the details below

COMPANY NAME

ADDRESS.

TEL NO. & CONTACT

ADDITIONAL COPY .

ADVERTISERS INDEX
Acornsoft 40-41,72,76 Marcol IFCOV
AI\/S OBCOV Mayfair lVicros 96

19
58

'106

96

Ampolsoft
BBC l/icro

81 Micro-Aid
IBCOV tt/P Soft

27
58

3
49
58
23
97
19
27
97

orc
O.K. Products

Cheetah Opus 6,92
Computer Concepts Phimag 68, 69
Computer Plus Ronnie Bae 27, 106
CWP Silverlind 27

106
106

Electronequip SP Electronics
First Byte Tekform
Flite
Kelan

Torch 44,45

WALES YOBKSHIRE

NO. OF INSERTIONS

Cambridge Applied Tech. .

Carson !.,r!.i
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ional. th,'r u ill soon deu'krp
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-
itv software without e.ver

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 simplv hr"i"g
a teletext TV
because it means

If vou ourr a BBC Micro, you can
now donrrload. store and run p.og."-.
(transmitted free of charge via Ceefax)
with the new Teletext Adaptor, priced
9225 inc.!:{T

These programs make up the BBC
Telesoftware Service (which is intended to
become a computer software broadcasting
channel) and although primarily educat-

lbchnical Soet'ifit atic,n.

Access to tlelert and 'l'cleso{twar,' Services broadcast on
U.H.E channels [:]l ro E69.
Speed of mar. data .apture ratl' al)lrro\. l28k baud.
(S lines of tletert per fram,'.)
Height 70mm. tr idth llttmm. I)rpth il5{)rnrn. \\t [ht 2kg.
Colour: BBC [iomputer cream.
Construction: \loulded top and hrttom to match BB(i
computer profile. \BS injettion nxruldtd plastir'.
Controls: Four tuning potentiomrlcr. ,,n rear pant'1.

Mains on/off sritch on rear pan"l.
Power in 240r i0Hz- lir.-
Operating Temp"ratun- llr- r,' l;'l .

Designed and manufa, run d t,',.,nrplr nith BS-lli (llass I
standard.

this data can now be transferred to
memory and manipulated in any way you
wish (making graphrs or bar charts for
instance).

It's yet another development in our
programme to help you fully realise your
BBC Micro's potential.

If yotfre a credit card holder you
can order theTeletext Adaptor by ringing

0l-200 0200 at any time or
0933-79300 during offrce
hours.

(You can also find
out the address ofyour
local BBC Micro dealer by
calling the same numbers.)

Alternatively, you
can order it by sending off
the coupon below.

I

'Io: BBC \ti< rocomputers.c/o \ector \larketing.
[)enington Estate. S'ellingboroug]r, Northants \N8 2RL.

Please send me-BBC lblett'xt Adaptors at $225
each, inc.V,,\l'and deliver,v. I enclose PO/<:heque pavable to
Readers A/C..{corn Computers Ltd. or charge mv credit card.

Card Number-
\mr\/l)in4i/\ i.,/\,ar' (l)drr,,

Name-
\ddn,..

Postcode-
Signature

ll, jlirrnrl\o ll0 ilSll)\ Il \,,.11; loolltl

The BBC Microcomputer Systern
I)r'.ignr.rl.prrrlrtr.rllnddistributcrl ll \rrrrn{.om1rrrr,'r-linrir,"l

tr*tE r rq.-_;;.8?

r tflE

s22 o

B, s

J
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T0: Artv.rc..l llsmory Syrl.nB Llrl, Woo&id6

TEchnoldgy CEnt.E, 0ree! L.ne, Appleto.,
Wadrqlon Cheshile WA4 sNG

j-t AMs.3ls lnsl6dr5c dnve all
rclu.rv. pEckasE.l !199 EEch

-oiy 
- AMs.slTltwin di5.dlivB.U

- 
in.lurive !.c*.ge el E385 dch

Pric.. includ. ltility diec, cabl65, na!tr.l,

Plaase 4n.l hE by DoEt, il tr,t with driv6s:

[!rr doubl. sded n00x r 2]discs ar

[0t, pacrs ol tvE atEzz 50 p p.cl

I .nclleE . ch.qu. Ior I

No

Nane

AddEss

E:
\

AB13
0, FornafiirgandVeri,i.ation

UliliiyEPnoM 817 25

I The complete AMS disc drive package, tailorc&ruyirur
BBE micro, is compatible with all disc inter{aces and
includes cableg a comprehensive manual and utilities
on either disc or EPROM. Housed in a steel casg
matching the BBC micro, these reliable and robusi
Hitachi 3" disc rlrives are the ultimate lor home, olfce
and classrtom.

I The 3" disc is tolally mclosed in rigid plaslic and a
uniqua aulomatic steel shutter protects ihe delicate
disc surhce hom dust and finger marks.Ior the lrst
time discs can be used in industrial, educahonal and
commercial environments without the worry ol
corrupting pr€cious programs and data.

! The disc is "flippable" like a cassette tape and has a
storage capacit), ol100K sn each side in single density
mode (twice as much when used wilh a double density
interhce). A neat plastic switch can be flicked back
and lorth t0 udte-pmEa vduable discs.

! The AMS disc tlrives are completely hardware and
software compatible with 5%' drives which can be
used in parallel so allowing easy transfur ol soltware.
Consequently the 3' rlrives will operate with dl the
standard floppy disc interhces. They take their power
hom the outlet provided by the BBC micro-lhere's no
onboard power supply to comryt date.

I The AMS package includes utilities on either disc or
EPR0M for formatting and verilying discs. The
EPR0M, which is easily litte4 offers a simple to us€
and permanent eltemative to using the utilities disc.

I The impressively engineered Hitachi 3" drives Ieature
an eject button allowing single handed operatioq a
multi-colour LEII indicating the disc side in usg and a
hrushless direct-rlrive motor Ior reliable operation.
The super hst hack-to-back access time ol 3ms is at
lhe hehonl ol disc rlrive technology The longest ol
programs arc loaded in a llash.

AiluantrEwithAMs
3" Disc Drives-The Ultimate Choice

Recommended Hetail Price

Single 200H-f,199
(100X per sidel

Dsuble 400K-9385

1

I

I

I

I

I

I

@Hitachi-inaword

If not available lrom
one of our 20Gl
dealers lill in the
eoupon and we will
deliYEr your odet
promptly.
AduancodMemory
Sydems Ltd, Green
Lane, Appleton,
Werrtrqtort{t4f,lG -

BING t0925)62907 tn
E2682.

reliability

6:

{20tn( p6r disc)

includes VAT and delivery
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